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PREFACE. 


When  another  edition  of  this  work  was  called  for  it  was  found  neces- 
sary to  rewrite  it  in  order  to  bring  it  into  accord  with  the  advances  which 
liave  been  made  in  the  subject  of  Pediatrics  during  the  past  six  years. 
It  is,  tlierefore,  offered  to  the  Profession  as  practically  a  new  book.  The 
order  in  which  the  different  subjects  have  been  treated,  and  the  relative 
space  assigned  to  them,  have  in  many  instances  been  radically  changed. 
The  endeavor  has  bt^en  made  to  emphasize  the  practical  character  of  the 
work  by  thomughly  systematizing  the  etiologj%  the  symptomatology,  the 
diagnosis,  and  the  treatment  of  the  various  diseases.  Much  attention  has 
been  devoted  to  the  anatomy  and  physiology  of  early  life  and  to  the  ad- 
vances which  have  been  made  in  the  subjects  of  infant  feeding,  of  bac- 
teriology, and  of  the  blood.  Several  new  colored  plates  and  a  number  of 
radiographs  have  been  added  to  the  illustrations. 

In  acrknowledging  the  aid  which  I  have  received  I  owe  special  recogni- 
tion to  my  assistant  and  friend,  Dr.  Maynard  Ladd,  for  his  help  hi  the 
jin'paration  of  the  entire  l)ook.  His  interest  and  enthusiasm  have  been 
unt]a;r/in;/  and  invaluable.  My  thanks  are  also  offered  to  those  who  have 
by  their  advice  enabltMl  iiie  to  remodel  the  book,  and  I  would  particularly 
arknuwledjje  the  intorniation  connected  with  the  pathology  which  has 
b»'en  y[\\i'\\  so  freely  by  Professor  William  T.  Councilman.  1  am  also 
under  much  obli^'-ation  to  Dr.  John  IL  Mc(!ollum,  Dr.  Robert  W.  Love»tl, 
Dr.  John  L.  Morse,  Dr.  Al^M^rnoii  Coolidge,  Jr.,  Dr.  John  Dane,  and  Dr.  John 
T.  Howen.  Dr.  William  P.  Xorthru})  sui)plied  for  the  previous  edition 
a  innnber  of  valuable  })lates  illustratnig  </astro-enteric  diseases,  and  these 
jjlates  are  now  retained.  Dr.  F'ranklin  W.  White  has  l)een  of  great  ser- 
vir»*  in  the  preparation  of  the  article  on  the  blood.  Dr.  Ernest  A.  Cod- 
man  kindly  furnished  the  plates  of  the  radiographs. 

The  jiublishers  have  shown  unfailing  courtesy  and  much  liberality. 

Finally,  I  am  greatly  indebted  to  my  medical  associates  throughout  the 
country  for  their  eiicounigtMutMit,  which  has  both  stimulatcMl  uw  in  my 
work  and  greatly  aided  me  in  its  (•omi)l(^tion. 

T.   M.   HoTCH. 
l*J7  Commonwealth  Avkmk.    H(»st<).\.    MAssAcnrsETTs. 
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THE     NORMAL     INFANT, 


I    INTRODUCTION, 

PEiiUTiiias  is  a  branch  of  inedicine  of  the  gi*eatest  practical  inii.)ortanf'e. 
TliM^i*  whi*  i*nler  into  *?t^]ienil  pmt^tk'i*  will  at  onue  bi*  called  upon  to  treat 
infajxts  ajid  rbildreiL  The  [proper  appri^riation  of  the  sensitive  tejnpem- 
itienb  atiii  netnl^  of  this  class  of  patients  will  be  of  great  aid  in  success- 
foil  jr  establish uig  a  i^mr-lice  among  those  whose  favorable  opinion  may 
make  or  eiar  protessimial  success.  Tht^  rUnicnlHes  lo  be  surmounhni  in 
correclly  diagnostiiatinir  and  treating  yomig  cliildren  are  liir  greater  than 
tbciee  which  are  encountered  in  adult  life.  The  reason  for  this  is  that  for 
adiiJt  cases  there  is  some  standarrl  by  which  we  can  he  guided,  behig  our- 
BeheB  adults.  WIml  standard,  however,  is  there  for  the  feelings  and 
sensiUv^e  oi^niKafiort  of  tJie  child?  We  liave  none  within  oui'selves:  it 
musi  all  come  fnim  hitig  and  palient  observation,  with  its  resulting  expe- 
riefice,  Tfie  mere  knowledge  Itiat  certain  diseases  exist,  and  the  usual 
mt>llio(ls  of  dia^'nostieating  them,  prove  to  t>e  very  inadequate  when  we 
an.*  brought  Hire  to  face  with  a  si<*k  and  IK^tful  child,  or  with  an  infant  who 
b  timdile  h>  describe  its  syuiplonis.  Much  additiojial  knowledge  is  needed 
to  eiiifttile  us  tcj  iijKlerstanci  the  vaiiety  of  symptoms  w^hicli  may  arise  in 
Ihf  mmw  dis**ase  according  to  the  age  and  individuality  of  the  patient.  It 
is  iimv  well  rt*c(^nized  that  then^  is  a  necessity  for  making  a  special  study 
wr  rhildr**n  beyoTid  what  is  li^arned  in  the  general  elinic^al  study  of  adults. 
Ab  our  knowledge  ad%'anees,  we  learn  to  apjireciate  that  the  various 
nn*thi»dsiif  trt'atment  nmst  hv  moditied  to  currrspond  not  so  nmch  to  tlie 
_dpT*f  iid  disrjtse  as  to  the  sperial  group  vt  syniptoms  brought  idiout  by  ttie 
i>f  the  individual  and  the  pfiase  of  its  development.  In  studying, 
iefi,  th**  iiiffert*nt  shigis  of  develo|)menl  iji  cliildren,  we  are  in  reality 
ai*iiuariii|^  an  alf)habet,  which  when  once  tliorougldy  mastered  will  enable 
OS  lo  read  Ihe  otherwise  obscure  language  presented  to  us  for  translation 
by  tJie  various  djsea*ses  of  early  life.     The  profier  method  of  learning  to 
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understaiKl  sick  infants  and  cliildren  is  first  to  notice  their  peculiarities  in 
heaJtli  and  to  iblluw  these  peculiarities  through  the  dilTerent  stages  of  their 
development  tip  to  puberty.  Thus,  a  pulse  which  would  indicate  an 
abnormal  condition  in  the  adult,  or  a  convulsion  vvhicli  would  be  of 
serious  iinpoii  in  the  older  subject,  may  often  be  but  physiological  or 
of  slight  conspcpience  in  the  child.  In  fad,  there  are  a  lai^e  number  of 
physiological  and  anatomical  truths  cmicerning  the  young  the  knowledge 
of  which  will  simplify  to  a  grmt  degree  otherwise  almost  insurmountable 
difticutties  ir^  diagnosis.  Tlie  lack  of  this  preliminary  training,  this 
alphabet,  places  the  student  who  is  endeavoring  to  understand  diseases 
in  chiklren  in  the  position  of  attempting  to  read  without  having  first 
learned  tiis  letters,  it  is  the  pro\ince  of  pediatrics  to  begin  with  the 
human  being  at  birth,  to  study  it  as  it  appears  in  the  early  hours  of  hfe, 
and  to  follow  it  in  its  development  during  the  periods  of  infancy  and 
childhood  up  to  the  age  of  puberty^  For  purposes  of  simplicity »  we 
speak  of  infants  and  children,  the  anatomital  and  physio  I  ogicaJ  conditions 
being  sultif^iently  apparent  to  warrant  this  distinction  bet%veen  them.  The 
period  of  infancy  is  usually  spoken  of  as  covering  about  the  first  two 
years  of  hfe.  Its  most  distinctive  features  are  presented  in  the  first 
twelve  mordhs,  (he  second  year,  month  by  month,  rapidly  approactiing 
the  conditions  which  exist  in  childhood.  The  second  year,  however,  is 
influenced  to  such  a  degret>  by  the  various  growing  functions  and  tissues 
that  its  pictun*  both  in  health  and  in  disease  resembles  more  closely  the 
infant  than  the  child.  Childhood  Ls  empirically  reckoned  irom  the  end 
of  ujfaiicy  to  puberty,  or  the  begitming  of  adolescence.  A  distinction 
must  be  made  between  the  sexes,  the  girl  becoming  a  fully  developed 
woman  some  years  before  the  boy  becomes  a  man.  The  age  of  puberty 
is  ysually  reckoned  as  begiiming  from  the  twelfth  to  the  fourteenth  year- 
ilu(  h  latitude  as  to  age,  however,  must  be  given  fiir  the  special  idiosyn- 
crasy of  the  individual^  and  alsfi  fc»r  the  climates  as  it  has  been  found  that 
childn.*n  wiio  live  in  a  warm  climate  aiwe  at  the  age  of  puberty  much 
earlier  than  those  who  are  exposed  to  the  lower  ranges  of  lempemturep 
In  taking  the  ])eriod  of  birth  as  a  stariing-point  for  our  studies  wc  must 
not  overlook  the  fact  that  it  is  simply  a  stage  of  development  with  whicli 
we  are  dealing,  and  not  a  perfected  being.  The  better,  therefoi^e,  we 
understand  ttie  evohition  of  the  embryo  to  the  intant,  the  better  shall  we 
be  prepari'd  to  appreciate  the  evolution  of  the  infant  to  the  child  and  of 
tlie  cldld  to  the  adult.  It  is  espeeially  impcjrtant  to  understand  the  stage 
of  development  which  exists  just  before  birth,  for  on  this  depends  the 
knowledge  whc^ther  we  have  a  physiologically  and  anatomically  nonnal 
being  before  us,  or  one  ttmt  is  abnorjnah  Disease  does  not  merely  mean 
a  patholorgical  change  hi  the  tissues,  but,  as  is  especially  well  e,\emplified 
in  the  infant,  may  simply  mean  a  retardation  or  arrest  of  develoivinent. 
Thus,  wliat  would  be  perfectly  normal  analonncally  at  the  seventh  uionth 
of  intra-ulerine  life  may  al  birth  be  a}>normal,  and  hence  constitute  a 
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dbeiise*  In  like  tjianrier  what  may  be  normaJ  at  birth  may  if  it  persists 
inlo  Ihc  stK'ond  and  Ihirti  weeks  become  an  abnormal  cotidition.  Disease, 
therdbre,  is  a  relative  term*  We  mayt  however,  siraplity  onr  claBsifica- 
Ibn  of  ilisoases  by  adopting  two  broad  divisions  corresponding  to  the 
cbangt^'s  which  lake  place  during  intra-  and  extra-uterine  life  and  desig- 
nated m  mngmilal  and  ticqidrefL  By  congenital  diseases  we  mean  those 
i^esulting  from  chang*»s  occurring  during  intra-uterine  Ufe,  These  may 
arise  from  an  arrest  of  develop!  iient  or  from  a  continual  ion  of  noniial 
inlia-uterine  conditions  beyond  the  usual  period  of  tht>ir  cessation ;  also 
those  which  are  caused  by  pathological  processes  such  as  inflajnmation. 
By  acquired^  we  mean  a  pathological  condition  of  existing  tissues  occur- 
ring aJ!er  birth,  and  without  regard  to  the  sttige  of  development- 

If  we  thoroughly  understand  the  anatomical  conditions  existing  just 
before  birth,  we  can  intelligently  examine  the  young  human  being  as  it 
emeiges  from  the  uterus,  and  can  judge  in  the  early  tlays  of  its  eKistence 
whether  we  have  under  our  care  a  nonnal  infant  or  one  that  is  to  need 
special  trtalment 

IL    THE  FOETAL  CIRCULATION. 

The  chief  anatomical  change  wliirh  takes  place  at  birtli  is  the  transi- 
tkiti  front  the  intra-uterine  circulator)^  mechanism  to  a  Conn  adapted  to 
exlia-titerine  life ;  in  oilier  words,  from  the  oxygenation  of  the  blood 
through  Iht?  placenla  to  the  sajue  process  carried  on  by  the  lungs.  A 
l>paeral  knowledge  of  tlie  fietal  cin^utalion  is,  then,  evidently  of  consider- 
able ifiiportance,  especially  when  il  is  considered  that  a  large  proportion 
of  the  cases  of  congenital  heart  disease  which  we  are  called  upon  to 
diai^aetieate  is  repn^senled  by  perfectly  normal  prenatal  conditions,  such 
as  absence  of  tJie  ventricular  seplnm*  an  open  ductus  arteriosus,  or  a 
jiajeni  foramen  ovale. 

Hg,  1  H-'pivsents  I  he  course  of  the  (red)  oxygenated  blood  tnm\  the 
jjiacenta  to  the  infant,  and  that  of  the  dai^ker  (blue)  diMJxidiised  blood 
fttJiit  Ihe  infant  back  to  the  placenta.  We  must  consider  that  in  the  frntus 
the  lungs  lire  in  a  <*ol lapsed,  inerl  comhtion,  peHbnuing  no  part  in  the 
foHal  i-<:onoiny,  but  nrmaining  (|niescent  until  called  upon  to  perform  their 
spi-t'kil  fuTiclion  al  birtli-  The  true  lung  of  the  fti?tns»  tiierefore,  is  repre- 
^•fded  by  the  [jlarrnta  f>f  the  mother.  It  is  here  that  the  blood  is  oxygen- 
ntiil,  iuid  is  cami*d  by  means  of  the  umbilical  vein  directly  tlirough  the 
umbilicus  of  Hit*  fii*tus  to  \ln*  liver,  as  seen  in  llie  diagnim.  In  the  liver, 
Ihe  umbilical  vein  dividi^s  into  three  branches:  (1)  the  smallest,  cames 
Ihi*  ld*»iid  ihrertly  hi  tlie  liv<*r  tissue,  whence  it  is  retnnied  as  in  the  adult 
to  Ihe  inferinr  cava  by  the  hepatic  veins;  (2)  the  largest  portion  meets 
and  tiiiies  with  the  blood  from  ttie  portal  system,  and  is  distributed  with 
0  lo  Ihe  h'ver:  i^)  the  mmaining  [Mirtion  is  ramed,  by  a  vessel  called  the 
duduM  rrjiijmijf^  diix*ctly  to  tln^  interior  cava,  where  it  meets  the  deoxidized 
UcKifl  frniii  Ihe  lower  extremities,  mixes  with  it,  and  is  carried  to  the  right 
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auritk^ :  1jur%  instead  of  pasi^iJi^'  as  in  the  adult  inlo  tljc  ri^lit  vuiitrkle,  it 
la  dirL^ctt'd  by  a  lueiiibraiie,  called  Ihe  Eustavhkut  vaivc,  ihruugh  an  opening 
between  the  two  auricles,  called  the  foramen  otHile,  into  the  left  auricle. 
It  ttien  passes  into  the  left  ventricie  tlirnugli  the  mitral  valve,  and  thence 
through  the  anrtic  valve  irdo  I  lie  aoria.  The  ^reah^"  |»aii  of  the  blood- 
current  is  then  carried  by  the  carotid  and  subclavian  aiieries  to  the  head 
and  up|ier  extremities,  where,  alter  ihiing  its  work  in  vitalizinuf  the  tissues 
and  taking  up  their  waste  (a  small  portion  also  passing',  as  usual,  into  the 
descending  aoria),  it  is  returned  as  deoxidked  blood  lhi*ough  the  veins  lo  the 
superior  ca%'a  irdo  the  right  aorick%  tlience  thn>ngh  the  lrirus|iid  valves  into 
the  right  ventricle,  and  up  through  the  puhnonury  aHery,  where  a  sruall 
portion  is  distributed  as  usual  to  the  lnnj,%  while  the  reniaining  portion  is 
earned  dii-ectly  over  to  the  descending  aorta  by  a  vessel  called  the  tiurtvj^ 
arterkmtn.  It  here  nnxes  with  the  small  portion  of  oxygenated  aortic 
blood  mentioned  above,  and  passes  down  the  aorta,  being  distributed  on 
its  way,  as  in  the  adult,  until  it  readies  tlie  ii denial  iliac  arteries*  From 
these  arteries  il  is  carried,  by  bmnches  called  the  itmhiUni/  arterle^^  through 
the  umbilicus  back  to  tlie  curd  and  placenta.     Thus,  by  shuply  referring 

to  this  diagmni,  we  can  tell  at  a  glance 
whi(^h  part  of  the  young  infant  sliould  t»e 
most  developed,  and  the  rt*asons  for  it, 
A  noticeable  point  of  clinical  interest,  in 
tracing  the  course  eif  the  fretal  cin:ulatioo, 
is  that  the  fmsh  oxygenated  blood  is  niainly 
carried  to  the  liver,  head,  and  upper  ex- 
treruities,  wliile  the  devitalized  blood  is 
distributed  to  the  thorax  and  lower  ex- 
treuiities.  We  should  therefore  expect, 
and  we  shall  iind  it  to  be  true,  when  we 
examine  a  normal  new-born  infant  that 
the  head  is  latter  tlian  the  Ihoi-ax,  lliat 
the  abdomen  is  prominent  fniiii  vim- 
tairdng  tlie  largt*  liver,  and  that  the 
le^'s  are  insigniJicant  and  poorly  devel- 
oped, 

Wlien  the  placental  circulation  is  cut 
ofl,  an  increased  amount  of  blood  is  caiTied 
by  the  puhnonary  artery  to  the  lun^%  and 
by  degrees  the  ftetal  circulation  is  replaced 
by  that  of  ex tm-n ferine  life. 
The  fiudtiM  1TI10JWM  and  dueitm  rrrfcricwwj*  bet-on je  librous  cords. 
Tlie  EtiMifwkmn  valve  disappears. 
The  font  mm  (twle  r-lusi^s. 
The  ifvihiiif'fff  rrin  and  umbtlit^t  aiierie*  become  obliterated,  witii  the 
Dxception  of  the  lower  ]>aris  of  tlie  latter. 
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Duritig  the  first  two  weeks  of  infancy  we  ma)  have  conditioiis  exist- 
inj^  jiliysioloirinilly  whirli  allnr  tliul  fuiie  would  hertiiue  pKlholo^dral,  and 
hiiieet  lo  bt?  wvH  grounded  in  llie  dia^j^nosis  ol'  dise^ise  in  tlie  infaid,  we 
most  appret'iate  tlie  imiiortance  of  tliese  facts, 

Ft^r.  2  reiirt*scnts  a  heart  taken  frorii  an  infant  two  days  old.  It  is  of 
oHlunil  size,  and  shows  the  ductus  artennsns  uonnectin^  the  aortic  and 
jiylnionary  aiterles. 

111.    THE  INFANT  AT  TERM. 

By  the  infant  at  tenn  we  mean  one  that  has  been  born  at  the  teniiina- 
Uon  of  wtiat  is  considered  the  usual  period  of  pregnancy,  two  hundred 
and  eigtity  days* 

SKIN. — A  normally  developed  t*i^tus  wtien  it  fii'st  enierj^es  from  the 
uterus  tias  a  rit*ddem:d  skin  and  is  covered  thickly  in  many  parts  by  a 
^ub^lajtcc  made  up  of  the  conterds  uf  the  anniiotie  sac,  in  which  the 
fiHns  has  been  floating,  and  of  the  excretion  of  the  sebaceous  glands. 
TJiis  subijlam  e  is  eatled  the  remix  cajtro«(L  In  certain  rare  cases  also 
thb  st*bactH)Us  matter  is  so  universal  and  so  impenetrable  as  to  constitute 
a  dis4-ase  of  serious  import,  antl  at  times  even  to  cause  death,  infants 
also  may  be  bom  witii  the  skin  ahnost  entirely  free  from  the  vernix  caseosa. 
^Uler  the  intVint  iias  been  bathed,  and  the  vernix  caseosa  has  been  removed, 
it  Tihould  pn?sent  the  color  of  a  healthy  skin  reac  tinj^  nornially  to  its  external 
^airnmndings.     The  skin  should  usuatly  t)e  some  shade  of  delicate  pink. 

(tEXERAL  Description. — The  bmlif  and  Ihnhs  should  be  well  rounded, 
tlir  rty  vijforous,  the  extremities  warm,  and  ttie  gr^tsp  of  Uwtutnih  strong 
sknii  active.  The  kalr  at  birth  is  otlen  tliick,  dark,  and  ifuite  long,  peritaps 
2  III  5  cm.  (1  to  2  hicht«5),  but  we  also  frequejitly  iind  tlie  hair  to  be  short, 
fine,  some  s^hade  of  light  brown,  small  in  amount,  and  the  temples  bald,  the 
hair  comiiif?  down  to  a  round  [)nint  on  the  foreheati.  The  t^ffi  are  almost. 
ai\^m9  half  open^vhen  awake,  expressionless,  and  of  a  dull  grayish  bhje. 
The  hratf  Is  large  in  comparison  uith  tlie  thortu\  the  tirfm  more  rounded 
and  laj^e  in  proportion  to  the  lef/n,  and  ttir  abthmefi  is  prominent. 

The  fy^iM  dries  up  and  falls  olT  at  aljrjui  llie  sixtli  or  seventfi  day. 
It  is  important  to  know  how  it  should  look  normally  up  to  the  day  wlien 
M  Bt*[»anites  fnmi  tlie  nmbilifus  in  (jrder  to  distinguish  it  from  aimornial 
cinutitions.  There  is  a  slightty  reddened  areola  where  it  joins  and  is  to 
pail  from  tlie  abdominal  walL     (Plate  IILi 

Pal|»iilion,  percussion,  and  auscrdtatinn  show  that  the  hmrf  Jias  about 
tlie  same  pro^jortitmate  position  in  reference  to  the  iungn  as  is  found  in 
the  ttiiull,  but  that  the  thrr  occupies  much  more  spat-e,  coming  fully  1  to 
2  rm.  (J  to  1  inr'li)  below  the  edge  of  the  ribs  in  the  right  hypochontlriac 
Ihe  epitr^istrir  regions,  and  encroaching  on  the  lung-space  in  the  right 
^.k  ti)  the  exti'iit  of  fully  one  ril>  aiid  interspace.  The  k'Mtivkn  have  de- 
acetide^L  and  the  Utulder^  when  full  of  urine,  presents  an  area  nf  dulness 
iif  tbuut  2  aiK  (1  inch)  just  above  the  indns  in  tlie  median  line.     It  is  an 
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important  (act  that  the  )3ladder  is  an  abdoniina!  rather  than  a  pelric  oi^gan 
in  the  infant  and  young  eliild.  Tlie  dull  area  of  the  i<pk'vn  ('on'e5ponds 
in  its  posiUon  to  that  found  in  the  adult,  but  is  scarcely  jiereeptible. 

The  follo^\ing  anatomical  and  physiologica!  trutlis  relating  to  the  infant 
at  term  are  based  on  what  is  usually  found  to  exist  in  the  average  inlant. 
I  ajn  espL*(ially  indebted  to  Protessor  Thomas  Dwigld  for  thu  assistance 
wliich  lie  has  given  to  me  from  liis  own  original  investigsitions,  ajid  froni 
Iiis  verification  of  tiic  anatomiial  ]>art  of  the  work.  Jt  has  nut  been  at- 
tempted to  give  the  complete  anatomy  and  physiology  of  the  various 
periods  of  eai'Iy  life,  but  merely  to  pick  out  the  practical  points  in  these 
periods  which  wiJi  aid  hi  clinical  diagnosis  and  treatment.  The  gi'eal 
importance  of  tlioroughly  understand hig  the  norma!  anatomy  and  phy?ii- 
ology  of  human  beings  before  attemi>ting  tu  deal  witii  tlie  njurbid  rondi- 
tlons  which  arise  ui  them  is  now  so  well  recognized  ttiat  no  prelim iriar}* 
remarks  are  needed  to  show  how  vital  U>  all  advance  in  clinical  njedieine 
is  the  proper  readifig  uf  anatomii'al  and  pliysiologiral  trutlis.  There  are 
several  pomts  uj  the  anatomy  and  physiology  of  the  new-born  infant  wliieh 
would  be  better  unflen=;tood  if  the  fact  were  borne  in  luind  tliat  hi  many 
respeets  tiie  body  at  this  age  is  more  adapt eti  to  its  intm-uterine  life  and 
to  its  means  of  exit  into  the  external  world  than  to  the  conditions  wliich 
surround  it  in  extm-nterine  life. 

It  is  not  uncommon  ui  birth  tur  the  fat^e  to  be  swollen  and  the  features 
out  of  shape;  this  eumes  from  pressure,  and  will  soon  pass  away. 

At  birth  the  trunk  is  egg-sha|>ed,  the  lai^ger  end  being  below.  The 
pelvis  as  a  region  hardly  exists,  and  tin*  thorax  is  ver)'  small  when  com- 
pared with  Ihe  kii*ge  ididomen,  Tlie  laticr  is  very  lai^e,  owing  to  the 
disproportionate  development  of  tlie  liver,  presumably  a  great  oiigan  of 
mdrition  during  ftdal  life.  t\  striking  peenliarily  is  the  ahnost  complete 
absence  of  shoulders,  which  with  tlie  iirms  are  relatively  hisignificaiit  out- 
gTowihs  from  the  shaqj  end  of  the  egg.  It  is  evident  that  the  small  sixe 
of  the  thorax,  its  ward  of  solidity,  and  tlie  slight  ilevelopmerd  of  the 
pectoral  and  shoulder  mnscies  indicate  that  ils  action  iti  respiration  must 
be  ver)^  different  from  thai  i])  adtdi  life. 

The  greatest  breadth  of  the  trunk  is  in  the  n^gion  of  the  lower  ribs. 

During  hdra-nterine  life,  and  es]MH'ia)ly  at  the  lime  of  delivery,  great 
flexiJ>ility  and  cumprc^ssUiility  are  re{|uisite.  Respiration  lias  not  jel  oc- 
curred, and  the  assimilation  of  nutriment  for  the  growth  of  the  body  and 
for  preparing  the  rudinjents  of  future  organs  has  tieen  tlie  function  most 
aclively  em[jloyed.  When,  ttierefore^  we  study  the  new-born  iidant.  we 
must  remember  that  we  see  it  at  an  essentially  transitional  stage.  Ada^v 
tations,  the  marked  utility  uf  which  is  pasf.  still  perast,  and  ne>v  ftine- 
tions  are  ciuTiett  on  with  very  hnperfect  apparatus, 

SPINE. — At  birih  the  spine  consists  of  little  bone  and  much  cartilage 
and  fibrous  tissue.  It  vim  bo  hvisled  ami  bent  al  will  in  auy  direction. 
It  apiH*ars  relalively  broader  hi  proiioHion  t*i  its  length  than  itoes  Ihe 
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adult  spine.  The  height  of  the  vertebrae  is  relatively  less,  and  appears 
even  less  than  it  is,  from  the  &ct  that  the  broad,  narrow,  bony  nucleus 
ni  the  vertebral  body,  which  catches  the  eye,  does  not  represent  the  whole 
tUckness  of  the  body,  as  it  is  embedded  in  cartilage. 

At  this  early  stage  of  development  the  whole  column  is  cartilaginous, 
with  the  exception  of  the  nuclei  of  the  bodies  of  the  vertebrae  and  those 
ot  the  laminae  on  either  side,  forming  a  small  portion  of  the  body  and 

Fio.  3. 
SPINAL  CURVES. 


(3) 

C  represcDts  c«ervic»l  curve ;  D  represents  dorsal  curve ;  L  represents  lumbar  curve ;  8  represents 

sacral  curve. 


the  beginning  of  the  arch.     The  time  of  the  consolidation  of  the  bodies 
is  not  accurately  known. 

In  the  young  embryo,  the  proportion  of  the  neck  in  the  movable  part  of 
the  spine  is  greater  than  that  of  the  loins,  a  condition  which  is  reversed 
in  the  adult,  where  the  neck  is  less,  being  a  little  over  one-fifth,  and  the 
loins  a  little  less  than  one-third.  In  fact,  the  proportions  of  the  spine 
change  considerably  from  an  early  period  of  intra-uterine  life  to  that  of 
the  perfected  adult  condition.     At  birth,  however,  the  change  has  pro- 


gressed  sufficiently  to  iriakt:'  i\w^\^  two  parts  very  nearly  equal.  The 
union  of  the  lamina^  to  fonu  the  spine  begiris  in  the  upper  part  of  the 
spin^  sooner  than  in  the  lumbar  region.  Throughout  the  greater  part 
they  are  nearly  united,  and  in  some  plaees  are  f|nite  joined »  at  birtli. 

Fig"<  3  ropresrnls  (1)  the  natural  curve  at  birth,  (2)  the  rune  whieh 
comes  especially  in  the  eervwai  region  when  the  infant  has  learned  to  sit 
up  and  the  superineunibeTd  tiead  has  to  be  supported,  and  (3)  the  addi- 
tional (hrmtl  and  inrreased  lumbar  curves  which  appear  when  the  child 
stands  and  walks,  and  wlneh  correspond  to  those  of  the  adult  condition. 

At  birth,  when  the  child  is  lyuig  in  w^hat  may  be  called  its  normal 
position, — that  is  to  say,  on  its  side,  with  the  head  flexed  and  the  thighs 
dmvvn  up,^ — tlie  whole  spinal  colunni  jj resents  one  long  coneavity  from 
the  atlas  to  the  coccyx,  the  fi'ont  of  whicli  is  subflivided  into  tw^o  cur\'es 
by  the  slight  projection  of  the  promontory  of  the  sacrum.  Abtjve  this 
there  is  a  tolerably  regular  concavity;  The  head  car*  be  thrown  back  so 
as  to  make  a  slight  convexity  in  the  neck^  and  by  brinidng  the  knees 
against  the  talkie  (ttu*  infant  being  on  its  back)  the  Inndiaj"  region  will 
spring  tbrvvartl ;  but  the  former  of  fliese  positions  Ls  rather  unnatural,  and 
the  latter  impossible  without  assistance.  We  can  then  consider  the  part 
of  the  spine  above  the  sacrum  as  essentially  a  llhrons  and  carfilagimins 
rod,  with  a  number  of  sejiarale  disks  of  bone  embedded  in  it  at  different 
places.  The  exteiU  of  the  movements  possible  at  birth,  both  in  the  dis- 
sected spine  and  in  the  whole  body,  u  remai^kEdDle, 

At  all  ages,  from  birih  upward,  the  spine  of  tlie  fourth  lumbar  verte- 
bm  is  (as  in  the  adult)  on  a  level  wilii  the  highest  puird  of  the  en*st  of 
the  ilium  (D wight).  Under  certain  circumstances  this  might  advanta- 
geously be  used  as  a  starting-point  from  vvhieh  to  count.  At  birth  the 
spinal  cord  descends  only  the  space  t>f  about  one  vertebra  lower  thaji  jji 
the  adult.  The  tlurd  Inmbar  spine,  which  should  mark  its  terniinatiorj, 
cannot  be  easily  recognized  under  thix*e  years,  but  the  curres]>ondence  of 
tlie  top  of  the  ilium  with  the  fourth  vertebral  spine  allows  its  position  to 
b€  estimated.  It  is  desirabli'  to  know  how  far  the  cavity  of  the  spuial 
dura  mater  des(*euds  inside  the  sacrum.  Recent  uivestigations  by  Wagner 
show  thai  in  children  ruider  a  year  old  it  encb  usually  near  the  top  of  the 
third  sacral  vertebra,  which  makes  it  a  little  lower  than  its  usual  termina- 
tion in  tbe  adult.  The  point  on  the  surface  con'esponding  to  this  could 
be  approximately  estinmled  without  any  definite  landmarks. 

NECKl, — li  is  customary  \i\  s^iy  (hat  ymmg  babies  have  no  necks;  and 
yet  when  sjieaking  of  the  spine  it  w^as  stated  that  the  cervical  region  of 
the  vertebral  column  of  the  infant  and  young  child  is  relatively  longer 
than  in  the  adult.  From  this  point  of  view  the  shortness  of  the  infanTs 
neck  must  be  seeming  rather  than  real,  but  from  a  clinital  stand-point  it 
is  r**al  enough*  Tlie  causes  of  the  short  neck  are,  first,  the  lai'ge  head, 
wtncli  naturally  falls  forward*  4'overing  tlie  upper  portion,  and  next,  the 
hijtrh  |>osition  of  the  sternum  encroaching  on  it  frcjm  below.     The  large 
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j»ri»|K>rtion  n(  siibriilaneoiis  fat  ieruU  h»  inaki*  IIjia  neck  appear  Mill 
shorter. 

Tilt*  larynx  is  at  firs!  pla<i*ti  iniirli  liij^her  than  hdw  (Syuiinji^on), 
111  the  at! lilt  tile  lower  bordor  of  \hv  cricoid  is  about  on  a  level  with  tiie 
toj»  u(  the  s^pvontli  vertebra.  In  tfiu  iiilanl  il  usually  setfuis  lo  be  near  the 
lower  border  of  Uie  tVuirth  vertebm. 

HEAD, — Young  intknts  frequt*nMy  have  at  birth  a  sitartling  shat>e  to 
their  heads  prodiieed  by  pressure.  One  side  of  Ihe  skull  may  be  llaitened, 
wliile  the  other  bulges,  or  the  natural  fliameters  of  ttie  head  may  be 

FiLi.  4. 
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tttfDi  €ii  ItLbuni  ml  Nrm  iiAtiiml  %\fjt.    Prmtediar  view,  nhowlTij:  (ArietAi  and  cM^cipttal  tionesani!  pniteriar 

aiter^'d,  prejientio^  a  long*  narrow  head  inslead  of  a  round,  wett-forrned 
rmniiim.  These  shapes  at  limes  give  an  idiotic  exprei^sion  to  the  infant 
whHi  i-aiBes  much  distress  to  the  pan'uts*  In  almost  every  case  these 
:inonjial  appearances  pa^s*?  away  in  a  tew  months,  as  the  skull  and  bmin 
>w,  aod  do  not  as  a  rule,  indicate  disc^ase  unless  very  extreme,  so  Itiat 
it  is  well  tc»  stale  Hm  tact  to  parents  at  once  and  thus  to  relieve  their 
ijnds*  As  a  nile»  if  Mie  measurements  of  Mie  head  are  taken  nver  the 
ijddleof  Uie  roreliead  and  around  to  the  otripital  j u*oh ii>e ranee,  it  will  bo 
ftmnd  tliat  at  birth  tlie  circumference  is  aboid  33  cm.  (13  inches). 

Fo5(TA?fEtLi:s, — ^The  opeidnj,^  betueen  the  frontal  bones  and  the  aiilerior 
bonl>*rs  of  the  fiarietai  bones  is  caller  I  tlie  antrrhr  fonfamik,  and  Ihou^h 
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somewhat  depressed  below  the  level  of  tlie  bones  at  first,  should  soon  be 
about  on  a  level  with  them.  Its  size  is  variable,  but  is  usually  about  1  to 
2  cm,  (i  to  I  ineli)  long,  mid  about  1  cm.  (^  ineh)  ^nde.  In  the  early 
days  and  even  weeks  of  infafiey  the  frontal  suture  is  usually  open  in  Its 
upper  part,  as  shown  in  Pig.  28,  faring  page  80. 

The  opening  between  the  oceipital  bone  and  the  posterior  edges  of  the 
parietal  bones  is  much  smaller,  is  of  less  significance  than  the  anterior 
opening,  is  ofion  temporarily  obliterated  by  the  overlapping  of  the  bones, 
and  LS  called  the  p(mtenot  Jmdnuefk, 

Face  and  Cranium, — In  infants  the  prof3oriion  of  liie  face  to  the  rra- 
nium  is  strikingly  ditferent  Iroin  what  is  found  in  adults,  where  it  is  as  one 
to  tw*o,  wliile  accordmg  to  Froriep  the  face  in  the  infant  is  to  the  skull  as 
one  to  eife^ht. 

If  the  front  tow  of  the  face  and  cranium  of  the  infant  and  of  (he 
adult  is  contrasted  by  counting  as  face  all  below  a  line  al  the  tops  of  the 
orbital  arches,  and  as  skull  all  that  Is  seen  alxjve  that  line,  considering  it 
projected  on  a  vertical  plane  as  in  a  photograph,  it  will  be  found  that  in 
the  infant  the  skull  fonns  £i}>out  one-half,  and  in  the  mhilt  much  less. 

The  height  of  the  orbit  bears  pretty  nearly  the  same  proportion  to  the 
skull  at  all  ages,  except  that  it  equals  barely  a  third  of  the  adult  face^ 
while  it  makes  nearly  a  half  f)f  it  at  birtlL  While  the  top  of  the  nasal 
opening  retains  pretty  nearly  ttie  same  relation  to  tlie  orbit  at  all  ages,  its 
lower  border  is  but  ver\^  little  below  the  lowest  pt>inf  of  the  orbit  at  birtli, 
while  it  is  nuich  below  it  in  the  adult.  In  the  latter,  a  line  connecting 
the  lowest  points  of  the  malar  bones  crosses  the  nasal  cavity,  or  at  least 
touches  its  hnvcr  border,  while  in  the  infant  it  runs  ahnost  half-way  be- 
tween the  lower  border  and  tlie  edge  of  the  alveolar  process.  The 
bn*adth  of  the  skull  in  its  greatest  diameter  in  the  inlant  equals,  or  even 
exci*eds,  the  total  height  tjf  the  skull  ajjd  the  tace,  wliile  m  the  adult  it  is 
but  about  thret*-i|narters  of  it.  Still  more  striking  is  the  difference  l>e- 
twt^en  thi*  lengtfi  and  the  breadth  of  the  face  iit  diflereni  stages.  The 
breadth,  measui'ed  between  the  most  distant  points  of  the  zygomata,  is  to 
the  height  of  the  face  in  the  adult  about  as  nine  to  eight,  wliile  at  birth  it 
is  perhaps  as  much  as  ten  to  four. 

The  side  view  is  equally  or  even  more  characteristic.  Tlte  auditory 
meatus  is  situated  about  midway  bet\veen  the  front  and  the  back  in  the 
infant,  but  in  the  adult  it  is  decidedly  behind  I  he  middle.  The  face  appears 
to  be  bul  an  insignificant  j^art  uf  tlie  whole  structure. 

Jaws.— The  lower  jaw  is  almost  on  the  same  plane  as  tlie  mastoid 
process  of  the  temporal  bone,  and  the  upper  border  of  the  zygoma  is 
about  on  a  level  with  the  fioor  of  the  uiisal  cavity,  while  in  the  adult  it  is 
at  or  near  the  level  of  the  fioor  of  the  orbit.  It  is  evident  that  a  verj' 
unporiant  factor  in  the  adult  face  is  the  development  of  the  jaws  and  of 
the  teeth,  and  that  it  is  due  h3  their  riiditnenfary  cnndition  that  the  face  is 
so  small  in  hifancy.    The  ditlerence  in  the  coniparalive  development  of  the 
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lower  jaw  at  birth  and  at  three  years  is  well  exemplified  by  tlie  skulls 
shown  in  F%*  12,  page  49. 

ihtfm, — ^The  giiiiis  do  not  iticet  in  the  new-born  (MeClellaii).  They 
arp  L'ottjposed  of  a  dense  fibmus  tissue  covered  by  vascular  mucous  uiem- 
bmiie  of  very  slight  sensil)ility*  and  are  protective  to  the  gmwing  teeth, 

NAso-piiAftYXX, — A  median  section  of  an  nifant\e  liead  shows  very 
slrikiiigly  tJie  want  of  ]h%1iI  of  the  naso-pharyrix  and  the  great  obliquity 
(approaching  the  horizontal)  of  the  posterior  edge  of  the  vomer.  The 
nas<-»-pharjiix  is  n^latively  very  long  from  before  backward.  Strange  as 
it  may  seem,  ttie  distance  from  the  back  of  the  hard  palate  iu  the  soil 
parts  of  the  back  of  tlie  pharj^nx  (excluding  the  tonsil)  is  about  as  great 
al  birth  as  in  liie  adult*  A  knowledge  of  tlie  chaii^e  in  si?^e  and  shape  of 
the  nasal  i-aviJies  and  w:tito-ph<tr(/iix  in  the  course  of  growth  is  very  itnpor- 
laot.  The  nasal  canity  consists  of  an  upper  olfactor>'  region,  occupying 
the  ethmoidal  portion  of  tlie  cavity,  ami  a  lower  respimtory  n^gion  occu- 
pying the  maxiliary  part,  Ifi  Lhe  hdaid  the  nasal  canity  is  relatively  long 
and  shallow,  antl  the  mspiratory  portion  is  very  narrow. 

The  height  of  the  iiosterior  nares  at  birth  is  6  to  7  mm,,  and  the 
bn-adth  between  the  pterygoid  pmcesses  at  the  hanl  palate  is  9  nmu 
(D  wight.) 

In  the  mfant  the  naso-ptiarynx  is  simply  a  narrow^  jjassago  running 
>liquely  backward  and  downward  froju  the  constricted  opening  of  the 
slerior  narcs,  Ttie  soli  imlatt^  of  tlic?  (^bild  is  placed  n»ore  ht^rizontally 
thain  in  the  adult.  The  posterior  nares  (not  the  inferior  meatus  alone, 
but  the  whole  opening  on  either  side)  is  just  laxit^'-e  i.^nougli  to  athint  the 
t*nd  of  a  medium-siiced  male  catheter;  this  leads  into  the  passage  just 
mentjcined.  and  therefore  a  congestion  of  the  nasal  mucous  membrane  in 
ttibncy,  with  ttie  atlditinn  of  tlie  nuicous  secrelion,  may  effectually  close 
the  ofienin^  from  the  nose  to  the  pharynx. 

it  y.  perhaps,  not  sulliciently  recognized  clinically  how  important  a 
fdnrtion  is  performed  by  the  nasal  passages  in  earlj'  infanc)', — far  more 
iniportaiiL  indeed^  than  at  any  other  age.  In  tact,  the  age  of  the  infant 
h  tfi  inverse  ratio  to  tlie  dangers  which  may  arise  from  obstruction  of  the 
tmreB. 

Tliesc  dangers,  couseqnent  on  obstruction,  congestion,  and  the  result- 
iJif^  jue<  haniral  tlisturbanct-  of  m%liboring  parts,  thus  leading  to  actual 
disease  of  those  jjarts,  beconie  in  the  new-burn  hdant  of  most  serious  and 
e%»'ii  vital  ini|>orh  1  Imvr  soen  an  iiifard  die  of  simple  acute  nasal  catarrh 
in  Uie  first  two  or  tluve  flays  of  life.  In  this  case  the  inlknt  was,  indeed, 
putiy  and  ill  cared  for. 

ThcR*  is  jio  iliiuht  tlint,  witlr  ilue  ai>|)n?ciation  of  the  value  of  the 
fujj<1ion  and  tlie  danger  of  allowing  it  to  be  iutertered  with,  we  can» 
as  a  nik%  even  in  extremely  weak  intants,  prtnent  a  fatal  result. 

Lymph- Vessels  of  the  Pharynx. — ^An  anatonncal  condition  of  great 
importatice  is  that  in  corujiaiistni  willi  tlie  taucial  tonsils,  wliicli  are  rela- 
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Uvely  poor  in  absorbents,  an  exceedingly  rich  plexus  of  absorbents  exists 
in  the  postorinr  wall  of  Ihe  naso-phar>7JX. 

EuBtachian  Tubes. — In  ttie  latins  the  nasal  opening  is  below  the  level 
of  the  hard  palate,  whirh  it  reaches  at  birlh.  While  in  the  adult  tiie  ear- 
tilapinous  portiojj  plants  downward,  nevertheless  tlie  opening  of  tbi*  lube 
is  npptjsitc  a  hi^^her  pari  of  the  nose  IhaJi  in  tlie  child.  At  birth  I  he  lul>e 
is  horizontal  or  nearly  so*  It  must  be  borne  in  mind  that  even  if  the 
openinj?  of  the  tube  hi*  below  the  level  of  the  hard  palale,  the  soft  palate 
none  the  less  runs  beneath  il,  shutting  it  otf  from  the  cavity  of  the  rnuuth 
artd  the  passage  from  it  to  the  fauces. 

In  I  he  infant  and  in  the  young  child  there  is  but  a  slight  development 
of  iUi'  end  of  tite  cartilage  which  makes  in  the  adult  so  |jrnmineni  a  fold 
at  the  back  of  tlie  phar)  tigeal  opening  of  the  tube,  and  by  its  jirominence 
doc*s  much  to  detennine  the  depth  of  the  fossa  of  Rosen rniiller,  the  recess 
behind  it  at  the  lateral  posterior  angles  of  the  pharynx.  At  birth  this 
pruminenre  tiardly  exists.  The  opening  of  the  tube  is  at  first  very  small 
Thai  tlie  catheterization  of  tiie  tube  at  this  age  p^sents  great  dilTiculties  of 
its  own,  aptiri  from  the  intractability  of  the  patient,  is  stUTidently  obvious. 

The  lube  in  inlancy,  while  of  course  shorter  than  in  the  adult,  is  stated 
to  be  not  only  relatively,  but  absolutely,  wider  at  its  narrowest  point, 
whic^h  n'lay  explain  the  ca^e  with  which  tataiThal  processes  travel  at  that 
age  to  the  middle  ear* 

Pauc  ial  Tonsils — Pharyngeal  Tonsil — Lymphoid  Tissue. —The 
faucial  tonsils,  ttie  pharyngeal  tonsil,  tJie  lymphoid  masses  under  the 
mucous  membrane  of  the  posteiinr  Ihird  of  the  tongue,  the  lymphoid 
tissue  about  the  oriticesof  the  Eustachian  tubes,  to  say  nothing  of  irregu- 
lar iiggn^gations  of  the  same  tissue  in  the  neigtiborhood,  form  a  lymphoid 
ring  arount!  the  phar}\nx  which  is  most  irnijortant.  It  is  to  be  rmticed 
lltat  ilie  [KLssage  Irom  the  nose,  as  well  as  that  from  the  mouth,  is  guai'tled 
by  this  atJparatus.  That  its  function  is  in  part  ]irotertive  seems  ver>* 
probfdjle,  in  spite  of  Ihe  flirt  !iiat  when  hypertroptiied  it  gives  rise  to 
serious  Irouble,  Befon*  birih  tins  system  is  but  siiglitly  developed.  In- 
deed, the  follicles  at  the  back  of  the  tongue  are  not  always  to  be  found  at 
tliat  lime, 

A  pocket  in  tin*  phar>'ngeal  tonsil  is  the  famous  burmt  jJtart/ngpa.  H 
is  rluucally  important  merely  as  a  recess  in  which  intlammation  may 
linger  and  secretions  be  retained. 

The  suppfjsition  that  lids  system  is  proteetive  receives  suppori  from 
Killiairs  observation  that  Ihe  pharyngeal  tonsil  is  much  developed  in 
mammals  that  live  in  the  dust  of  houses.  It  is  not  impossible  that  this 
lymphalii-  ring  forms  a  bidwark  against  septic  invasion. 

(Jootlale's  investigations  show  that  bacteria  are  found  in  the  tonsillar 
crypts  and  that  such  organisms  may  be  al>sorbed  in  the  gland^  but  as  soon 
as  absorbed  they  lueid  with  such  conditions  as  would  be  likely  In  lermt* 
uale  their  life.     The  smali  she  of  the  naso-ptiaryux  in  the  infant  and  the 
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\g  child  explmiis  its  obliteration  by  Llie  enlargement  of  tliu  |jliaryn^*al 

UovTit, — Till*  iiiouth,  as  a  whole,  is  prt?-eriuiienLly  an  op^an  intended 
for  thr  rtTeption  of  a  liquid  tbod,  its  nuM:hani?;ni  bviwir  that  of  suction. 
H  iti  a  nail  mil  and  necessary  passage-way  to  the  ur^^ns  uf  di^^tJsUon,  but 
is  not  at  first  intended  to  aid  the  digestion  by  a  salivary  secretion. 

Tongue, — Tlie  tongue  at  birtti  is  sli^^ldly  coated  and  comparatively 
dry.  It  is  gn^atly  wantin^^  ijj  \  ertiral  iliickness,  and  on  section  is  shown  to 
be  lung  and  ncirrijw.  Tlie  sofl  palate,  therefore,  rests  un  the  tongue,  and, 
the  mouth  being  closed,  rnns  in  the  nuiin  backward,  descending  ver)'  much 
k*ss  Uian  in  tite  adult.  The  uvula  is  rndinientary  (Merkei),  Owing  to 
llie  ijepth  of  the  pliarynx  (from  before  backward),  the  snt1  |mlale  is  unable 
to  s?hut  otT  the  passage  to  the  uaso-pharynx  as  completely  in  early  infancy 
.m  subs<H|ueully. 

Teeth. — At  birth  there  are  twenty  embryo  teeth,  ten  in  each  yaw,  en* 
veloped  in  their  respective  toolh-sacs,  protected  above  by  the  submucous 
tissrir  and  mucous  membnine,  on  either  side  by  alveolar  btine-substance, 
mni  bi*low  by  the  groove  in  the  maxillary  bone  troni  which  the  alveoli 
have  ileveloped, 

Hahd  Palate-— At  birth  and  in  tlio  early  months  of  life  the  line  of 
.the  Itarrl  [ialatts  continued  backward,  strikes  near  the  top  of  the  basi- 

ifiituh  ttiat  is,  near  its  junction  with  the  sphenoid,  or  perhaps  even 
strikes  tlie  latter.  Accordingly,  at  this  age,  if  the  finger  be  introduced 
diriTtly  backwarrl  through  the  mouth,  pushing  the  soft  palate  upward,  it 
will  strike  lire  occipital  bone,  and  being  ciLnied  a  little  downward,  will 
pass  over  the  art^h  of  llie  atlas,  tlie  base  of  tlie  odoidoid,  and  the  body 
pr»>per  of  ttit*  axis,  fioing  still  lower,  the  top  uf  the  thirrl  cervical  verte* 
bra  migtit  be  fidt,  but  the  larynx  would  liardly  pennit  the  finger  to  go 
lower,  and  Uie  parts  are  so  small  that  it  is  questionable  if  much  could  be 
recfi^'nized  below  tin*  axis. 

Braix. — The  brain  of  the  new-born  inlarit  is  proportionately  very  Jiiuch 
y<^r  than  in  the  adult,  bearing  a  relation  of  about  15  to  1.     (Yierordt.) 

Eve, — The  eye  is  anatomically  perfectly  developed  in  the  new-born. 
(McClellan,) 

Ear, — ^Ttie  development  of  the  ear  is  in  its  several  parts  very  unequal 
(McCIeltaii).  The  slruclures  of  the  interna!  ear,  the  tympanic  cavity,  and 
the  auditor)*  ossicles  are  fully  formed  at  birth,  white  the  external  auditorj" 
moatuj$,  ttie  Eustachian  tube,  and  the  mastoid  port  ion  of  the  temi>oral 
bone  undergo  many  modilicalions  belbre  their  full  development  at  pubeiiy. 
At  tiirth  Ihe  tnealns  [lasses  iiiwanl  and  inclines  downward,  arut  the  mem- 
bmna  tynq»ciui  is  almost  horizotdal,  conditions  to  be  reruejiiljon'd  as 
Mcvssitating  a  little  ditt'erent  management  of  the  ear  speculum  from  wtiat 
tattgtd  in  the  exariiinalion  nf  tlie  aduli  ear. 

TTi*  ♦  i.i^hnd  ;introni  i»xii;ts  at  birtli,  but  the  cells  do  nol  ili-v.^toji  mitil 
kter. 
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F^etro-Squamosal  Suture*— .4ji  importariL  miatnmical  eondiHoii  exkt- 
in^  at  bii'th  it?;,  tliat  the  petro-HijuufUfmd  autut^i^  Ls  open,  ai lowing  a  dose  con* 
iiectiun  between  the  btood-vesse!s  of  the  brain  and  the  middle  ear,  with 
its  resultini^  flinical  si^^nifi ranee. 

THORAIK. — The  thorax  of  the  infant  forms  the  upper  and  smaller 
end  of  the  eg^f-shaped  body  which  has  been  already  described,  while  the 
small  shoulders  make  the  chest  veiy  different  from  that  of  the  adult. 
Besides  this,  the  whole  shape  of  the  thomx  is  very  [jeculiar*  The  pn^j 
portion  of  the  dorsal  region  of  the  spinal  rolnnm  is  pretty  nearly  the 
same  throughout  life*  but  tlie  thorax  itself  varifs  greatly.  At  birth  the 
thorax  is  very  insiguitieant.  In  front  Uie  breast-bone  is  relatively  much 
smaller  than  that  of  the  adult  male,  but  not  very  different  from  some 
very  small  breast -bones  wliich  are  oceasionally  met  with  in  women.  The 
lower  part  is,  however,  but  slightly  developed.  The  borders  of  the  ribs 
itivei^e  relatively  rapidly.  Tliis  is  perhaps  due  lo  the  great  breadth  of 
tlie  abdomen. 

Top  op  the  Sternum. — The  sides  of  the  thorax  are  not  relatively  so 
long  as  in  ttie  adult,  which  is  pmbably  partly  due  to  the  lesser  develoj^H 
ment  of  the  low^er  ribs  and  partly  to  the  very  important  eharaeteristic  of 
the  infant's  thorax, — namely,  that  tlie  top  of  the  sternuju  is  placed  higher 
than  in  the  adult.  The  top  of  the  sternum  in  the  latter  is  about  on  a 
level  \dth  the  disk  between  the  second  and  third  dorsal  vertebra?.  The 
top  of  the  stenium,  according  to  Symington,  is  opposite  about  the  middle 
of  the  first  dorsal  vertebra  in  t!je  new-born  infant,  antl  a  frozen  section 
by  Riidinger  shows  it  to  be  ratlier  below  the  nuddle  of  the  first. 

Diameters. — Another  most  important  peculiarity  of  the  infantile  and 
ehikrs  thorax  is  its  w^ant  of  breadth.  In  the  adult  throughout  the  thomx* 
fmm  aJxiut  the  l»?v«^l  of  ^lit?  second  costal  cartilage,  or  even  a  little  higher,  ^ 
to  the  top  of  the  diaphragm,  the  aiitero-posterior  diameter  of  the  interior 
of  the  thomx  is  to  the  transverse  as  one  lo  two  and  a  half  or  one  to  three, 
there  tieing,  of  course*  a  certain  amount  of  variation.  At  birth,  on  the 
other  hand,  it  is  as  tw^o  to  three, 

U  is  well  known  that  in  the  infant  the  ribs  are  more  nearly  horizontal 
than  in  adult  life.  A  striking  feature  of  the  young  infant's  chest  is  that  the 
ribs  fonn  Hie  sides  of  tlie  chest,  and  the  sternum  and  cartilages  the  front, 

OssiFicATiox. — At  bu*th  the  sternum  is  prcictically  a  strip  of  cartilage 
in  w^tiich  a  varjing  number  of  bone-centres  have  bt^tim  deposited.  There 
is  one  for  the  manubrium  and  usually  one  or  two  for  the  second  and 
third  pieces,  those  for  the  latter  being  very"  frequently  double.  These,  i 
however,  are  mere  tliickemngs  of  the  cartilaginous  strip,  which  is  Oexible 
ajid  pliable  in  all  directions.  (F'igs.  28  and  29,  lacing  \k\\h'  st>,show  these 
divisions  of  the  sternum.) 

Respiration- — An  important  feature  in  the  mechanism  r)f  tlioracir  res- 
}>inition  is  the  rigidily  of  Hie  thomx.  In  the  hifant  at  birtli  ttus  rigidity 
is  almost  wholly  absent,  as  it  is  found  only  in  the  ribs. 
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The  sternum  is  at  this  af'e  ^radically  a  perfectly  llexible  strip  of  carti- 
\m^\  ftir  the  ^tnall  poitjls  of  ossitication  in  it  only  inotiify  the  soflncss  of 
certain  separEte  parts.  The  dorsal  region  of  the  spine  is  not  fixed  as  a 
rfinravity,  but  can  be  bent  freely  ba<*kward.  The  motions  of  the  ribs  are 
practicaJly  the  same  as  in  the  adult,  but  tlie  eltect  of  these  motions  is 
liilferBnt*  In  the  Itrst  jilace,  as  has  been  stiown,  the  ribs  are  niori^  nearly 
horizontal,  and  Uie  thorax,  even  after  death,  is  in  what  is  called  Ihe  in- 
spimtor)'  eondition*  The  nearly  liorizontai  lirst  rib  can  hanily  rise  any 
hipher  unless  the  whole  spine  is  bent  backward.     The  ribs,  being  si raighter 

I  in  the  adult,  do  not  when  raised  increase  the  breadth  of  the  cliest  to 
,e  same  degree*  The  nature  of  the  infantile  respirator}'  movements  is 
fiu*  ftom  easy  to  analyze.  Sometimes  it  seems  abdominal  and  sometimes 
tbomdc.  The  fact  is,  that  at  first  it  is  of  a  very  indefinite  type.  The 
tborax  seems  to  expand  as  it  can.  It  is  common  to  see  its  lo\ver 
part  dra\cn  inward  by  the  contraction  of  the  diapliragm*  At  birth  no 
especial  part  of  the  respirator)^  apparatus  has  attained  a  sutficient  develop- 
ment to  msure  ib  continuous  ecjuable  action,  and,  as  would  be  expected, 
yn^fular  respiratory  movements  and  no  decided  type  of  respiration  are 
found. 

A  sufficient  number  of  observations,  however,  have  not  yet  been  made 
Ui  wanunt  our  stating  any  especial  a^^e  at  wtiich  the  type  of  respiration  in 
Iht^  two  sexes  separates  and  the  teniale  infimt  assumes  tlie  thoracic  type  of 
respiration*  But  if  the  breatliing  of  the  infant  is  essentially  irregular  in 
tyj^e,  it  is  admirably  adapted  to  the  wants  of  its  age.  The  elastic  thorax 
can  give  way  under  pressure  and  expand  in  almost  any  dirtxiion.  The 
xibJe  sternum  submits  to  liberties  which  no  adult  breast-bone  w^ould 
endure.  One-tialf  of  the  chest  may  be  compressed  and  yet  the  other  go 
on  aiting  indepen<lently. 

The  tacts  that  the  top  of  the  stemimi  is  higher,  reckonhig  from  the 
apiOe,  that  the  ribs  are  more  nearly  horizontal,  and  tliat  probalily  the 
lower  part  of  the  sternuui  is  relatively  less  developed  than  in  the  adult, — 
necessarily  imply  certain  peculiarities  in  the  relations  of  the  internal  parts. 

DuPHHA&ii. — The  diaphragm  rises  hi^diest  on  the  right  over  the  summit 
of  Lhe  liver,  is  a  little  lower  on  the  lell,  and  lower  still  at  its  tendinous 
centre  in  the  median  line.  It  is  generally  stated  that  tlie  diaphragm  is 
hip^her  in  the  child  than  in  the  adult.  Dwight*s  observations,  partly  origi* 
naJ.  partly  on  the  frozen  sections  of  other  writers,  give  the  following  re- 
sults. In  Ihe  infant  the  diaphnigm  appears  to  be  opposite  the  disk  between 
the  eigiith  and  ninth  dorsal  vertebra?.  In  the  infant  it  appears  as  if  there 
isr%i  a  Iowlt  insertion  of  the  diaphragm  to  the  sternum  and  the  seventh 

UI  cartilages  than  ni  the  adult.     Usually  the  line  runs  fi-om  one  costal 

aitrh  to  the  other,  so?newlial  above  the  apex  of  the  ensiform  cartilage, 

lejiviiig,  therefore,  a  space  on  either  side  of  the  latter,  where  the  iidcrior 

e  thorax  is  against  the  ai>doniinal  walls.     Owing,  perhaps,  to  tJie 

Jlejcibilily  of  the  body  and  to  the  less  firm  attachment  of  the  in- 
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terrial  parls  one  lo  another,  it  certainly  seenis  thai  at  k.*ast  after  dcalli  Hie 
thoracif  cavity  ik  intire  accessible  at  Itio  sides  t>r  tin*  ensirorm  than  it  is  in 
the  adulL 

We  may  cojicludc  tliat,  while  lliere  is  sonic  variation,  on  the  uliole, 
the  central  point  of  the  diapiiragin  is  in  tlie  infant  lii^dicrin  relation  to  the 
spine  than  later  in  life,  and  tliat  it  gradually  becomes  lower*  How  hi^h 
the  diapfiragni  rises  taterally  is  hard  to  say,  for  it  i*?  a  point  very  dillicijlt 
to  observe.  According  to  Kolliker,  in  tlie  tcvtns  at  tenn,  on  the  rigid  it 
rc^aehes  the  level  of  the  atderiorend  of  the  fourtti  cartilage,  and  on  ttie  left 
that  of  the  fourth  intercostal  sfjace.  Henke  adds  to  this  tliat  certainly 
after  respiration  has  begun  it  will  never  be  so  Idgh  again. 

Thymus  Uijixd,— The  thymus  gland  exists  al  biiih,  and  lies  above  and 
to  some  extent  before  the  heart. 

Heart, — The  most  striking  pectdiarity  of  the  infant's  heart  is  that  it  is 
Jess  covered  by  the  lungs  ihiin  hi  adult  life.  Together  with  the  thymus 
gland  it  forms  a  solid  mass  from  the  posterior  mediastintmi  to  the  sternum, 
pushing  the  lungs  tkr  a|:iart.  It  is  to  be  noticed,  ho%vever,  that  ttie  pleural 
cavities  extend  as  tar  forward  as  in  tlie  adult.  The  relations  of  the  heart 
to  the  chest  walls  are  curious  in  the  infant,  for  these  anterior  walls  are,  m 
already  stated,  high  in  relation  to  the  spine,  yet  the  heart  itself  is  high  in 
relation  to  the  walls.  At  least  the  upper  half  of  it  is  so.  With  a»ganJ  to 
the  apex  and  Hie  lower  borders  the  relations  are  less  certauL  We  usually 
find  the  impulse  of  the  lieart  rather  higher  and  nearer  to  the  mammary 
line  in  the  infant  tlian  in  the  adult.  The  weight  of  the  heart  at  birth  is 
20. 0  grammes  (about  |  ounce),  according  to  Boyd,  and  its  proportion  to 
the  rest  of  the  body  is  largest  at  about  the  time  of  birtli, 

CoMiiiON  Carotid  Artery, — ^Tlie  common  can>tid  artery  has  in  the  new- 
born half  the  lengtli  of  the  descending  aorta,  but  tins  proportion  is  much 
lessened  at  a  more  advanced  age,  when  the  vertebral  column  increases  in 
length. 

Veinh,^ — According  to  Jacobi,  there  ^ire  one  hundred  valves  in  the  veins 
of  the  lower  extremities  of  the  new-born. 

Pulmonary  Artery. — The  pulmonary  artery  also,  as  stated  by  Jacobi, 
is  from  two  to  four  centimetres  (three-fourths  to  one  ajjd  tive-eigliths 
inches)  lai^^er  than  the  descending  aorta, 

LuNfi. — Anatomically  on  the  right  side  the  eleventh  rib  behind  marks 
the  lower  border  of  the  tung,  while  it  tt^'scends  as  low  as  the  twelilh  rib  on 
the  left  side,  hi  front  the  lung  extends  to  about  the  fourth  orllfth  rib  on 
Uie  right  side  and  the  sixth  rib  on  the  left  side*  The  lung  at  birth  is  charac- 
terised by  its  ernbr)*onic  type.  The  InJant's  lung  n>|iresents  an  interme- 
diate concUtion  of  growth,  which  ilhisti-ates  tlie  gradual  change  from  the 
fcetal  to  the  adult  condition*     (Figs.  5  and  6,  ^'orthrup.) 

According  to  Nortlirup.  if  we  examine  the  lung  of  a  five  months' 
ffMns  it  is  ftjund  lliat  the  bronchi  constitute  the  entire  respiratory  tract 
thus  Jar  developed.     At  the  terminal  end  of  the  bronchi  there  are  bud- 
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likf  ciibdafiotis,  wliirli  ari*  Hit*  rudiineniary  air-aptu'es.  Between  tht^se 
dilaliitiuns,  uiid  st*|mraUn|4  Miein  fnjrii  eat  It  other,  is  loose,  delic!ate  cun- 
iiedivc^  Ussiie,  whirh  rimkes  up  the  reTuamhig  bulk  of  the  Imig,  so  that 
whii!  siih.s**iment(y  becofiies  the  alveoli  Ls  about  equal  in  extent  to  ttxe 
pn*vio*m  bnuiehiiil  develofinieiit.  This  rndirnentary  air-sjifire  is  destined 
111  enlarge,  subilivide,  and  finally,  hi  early  adult  life,  tu  oecnpy  all  tlie 
availiilile  rnmii  aniung  the  b  rone  Ida  I  bi'anches.  The  loose  conneetive 
tb.«iie  beroines  tinally  Ihiii,  dense  bands  cunslituting  the  stroma*  Tliis 
st'^r^'i'S  to  tiKstribute  ttie  vaseular  net- work,  and  upon  this  are  laid  tiie 
fJo<Si*-fitting  epithelial  lining's  of  the  aiixspaees.  In  fa^al  life  the  mucous 
liieinhmfie  linini^  tite  bronehial  lubes  is  loosely  attache* I  In  the  inuseular 
tiulls.  and  h  cooinionly  seen  lying  hi  wavy  folds  within  tlie  lontmctile 
ririif,  ivhen?  the  same  delicate  connective  tissue  loosely  holds  the  growing 
tissues  tfjgt^tfier.  As  has  been  said.  I  he  aerating,'  portions  of  \he  lungs 
de\ flop  as  bud-like  dilalutions  at  Die  tips  \>(  ttie  saiallest  bronctiL  These  * 
dildtatjofts  in  the  course  of  fiieir  development  extend  into  the  stroma* 
Tlie  t*pjtlieliinn,  cliangitig  from  the  columnar  type  cliaracteristic  of  the 
siiialltT  bronrlii,  rovers  the  newly  made  walls  with  flat  respirator)"  epi- 
Uit^liiiiti.  At  birth  the  loose  connecUvi^-tissue  stronm  of  the  folal  lung  of 
fife  nioiitlis  has  been  condensed  into  rather  thick  alveolar  walls.  Another 
tViitnri*  of  the  child's  hingi^  as  contrast ed  with  fhnse  f*f  adnlts  is  the  bo 
iiavior  of  ttie  blood-vessels.  Being  lot>sely  restmined  in  the  walls,  they 
esi^ily  become  distended  and  tortuous  and  encroach  upon  the  eavity  (^f  the 

Jvi-i>IL  With  small  alv*MilL  thick  walls,  ajid  abundant  distrii^ution  of 
r^ts^ds,  it  ii!  easy  to  unden;tand  how,  iit  hyp(*stasis,  distention  of  ttie  ves- 
sels inay  be  an  imporlanl  tkctor  in  displacing  the  air  in  feeble  subjects 
wUh  weakened  respiratory  viij^or  and  partially  (*bstructeci  bronchi. 
Pinaih.  the  tung  of  the  itdant  dijiers  from  that  of  tlie  adult  mainly  in 
lb*-'  follomng  res|MM*ts.  PropoHinnately  the  extent  of  the  bronchial  tulles 
h  greater  tihan  that  of  tlie  air-spaces.  The  conneeiivi*-tissue  stroma  is 
'*'t  -'■\-ise  in  gn^aler  abundance  and  lends  fo  cellular  proliferation.  The 
.iucous  coniiective-iissue  of  the  bronchi  is  loose  and  more  aJ>tindaidly 
supplieil  with  nuclei,  and  ils  vessels  are  held  more  loosely.  The  cells 
lining  the  air-spaees  form  o  cordinuons  layer.  The  alveoli  are  sinall, 
their  epithelium  prolifendes  aliundautly,  mu\  Ihe  absorbents  acconjplish 
Vtmr  work  slowly,  the  blood-vessels  playing  a  more  important  role. 
The^*  facts  an*  lo  be  iiorrji*  in  ndnd  in  conneclion  with  liie  bronchial 
m  which  fonus  ,so  inifioHanI  a  [lart  of  bronclio|ineuinonia. 
ABDOMEN. ^-Ttir  essential  dilferences  between  the  alidomen  of  the 
inliant  and  Itiat  of  the  adult  are  tiic  ^reat  size  of  tlie  iirt-r  in  the  fortuer, 
atid  also  Ihe  relatively  lar^i*  size  of  the  kkhu't^n  and  ttie  ftupmrenal  ctqmdeH, 
ITii*  liver,  (^specially  on  the  right  side  of  the  abdomen,  encroaches  on 

he  sjiace  whi(  h  is  later  o<  eupicd  by  other  or^^ans.     Its  Relative  weight  to 

of  the  wholf*  tiody  at  birtti  is  about  1  to  IK.     (McClellaJu) 

On  the  let}  side  of  the  alidomen  these  conditions  are  not  of  much 
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iiit|M>rlance,  but  cm  the  riplit,  ticiiirnti^  as  they  do  in  ronnecUon  wilh 
great  shv  of  llie  livm  Ilk*  \a!*gt*  kidiiL*)'  iMx-upies  a  lower  positiorit  and 
thus  still  further  fuHails  tlie  free  sjrat-e  iii  the  right  flaiik-     Viewed  fnini 

the  stand-fjoirit  of  the  adult  condition  the 
Fi0.  7-  relations  are,  as  has  been  pointed  oul   hy 

Henke,  mueh  more  pfcoiiar  on  the  ri|iht 
than  on  the  left.  The  kidney  as  a  whole 
is  lobulatedi  as  seen  in  Fi^.  7, 

Uric  Acid  Infarctioa. — At  birth  a 
prenatal  nondjtion,  represented  by  an 
L.>bui»t^i  kidney,  njitum]  ^i^v.  hitmnt  nmuffe  nT  H  light  n^d  ifilored  dei>osit  near 
uin^daysohi.  s n  marka  the  9uj4^n-n»*i  fhe  pvramids  in  the  straidd  tiil>ules  of  Jlie 
wraity.  kidney,  exists  normally.     This  condition 

is  trailed  I  he  ttri**  ciWt/  l/ijhretion^  and  tlie 
deposit  consists  of  umte  of  anunoniuni*  amorphous  urates  mixed  ^vitli  uric 
add  crystals,  and  some  epithelial  celts,    (Plate  UL,  :1  and  5,  facing^pape  84.) 
The  piupnirenal  capsules  at  birth  quite  cover  and  surmount  the  kid- 
neys, as  seen  in  Fig.  7. 

Stomach.^ — The  stomach  at  birth  is  remarkably  stiiall,  and  more  ttd>u- 
iar  than  in  the  aduft,  the  rimdus  being  bid  slightly  developed.  It  is  con- 
Betpa-ntly  even  more  veriiral  than  in  the  adult,  for  il  is  the  enlaiT^ment 
of  [he  gix^ater  eHl-iir-^tr  thai  makes  the  obliquity  of  tlu^  axis  pronoiineed. 
Fig.  8,  rc^prf^senting  a  stomach  taken  from  an  intknt  three  hours  old, 
shows  very  well  the  oi>mn  at  birtlL  Its  capacity  was  2^1  (yp,  {J  ounce). 
The  weight  of  the  itdanl  was  25UU  gi-ammes  (;^^  pounds).  Although  the 
weight  was  below  that 

of  the  avi^rage  infant  *''^'  ^ 

at  birth,  the  stoujach 
was  of  about  the  aver- 
age si;£e,  as  was  showii 
by  its  gastric  capacity, 
DuoDEPsuM.  —  The 
duodenum,  in  the 
adult,  has  of  late  usu- 
ally been  desr^rii)ed 
as  ring-shaped,  but 
it  generally  presents 
pretty  well  marked 
angles,  which  divide 
it  into  a  horizontal 
part  running  back- 
ward, a  descending 
one  along  Ihe  right 
sitie  nf  the  spine,  a  transverse  one  crossing  usually  tlie  third  lumbar 
verlebm,  and,  finally,  an  ascending  part  along  liie  left  of  the  spuial  col- 
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omiu  whicli  brintrs  llu-  end  to  about  the  sanu'  level  be  the  beginning. 
SonK*tiruK^  the  last  hvo  parts  are  repn?sented  by  a  single  one  running 
nhliiju*4y  upward  U*  tlie  lefl,  in  whieh  rase  the  duadtnmni  is  called  V- 
slm|>t*tl  The  firsl  horizontal  portion  is  often  somewhat  dilahid,  and  its 
walls  art*  gmoottu  Hie  frjlds  he;^inning  usually  vvitti  the  desrending  por- 
tion. The  walls  of  tlie  rhiodennni  just  beyond  the  pylorus  are  lined  by 
4  eoiilmuous  laytT  of  Brtmner's  glands,  whieh  extends  through  the  first 
(*art,  beenniinjj  more  or  h^ss  broken  up  tr^wards  I  he  end,  hi  th*-  infant 
thf  .^hape  q(  th**  duodenuin,  as  shown  by  i>kLster  easts  (specinums  in 
Warr**ri  Miiseuni),  is  more  nearly  that  of  a  ring,  the  tw-o  lower  angles 
bi^ifig  rounded  (M\\  A  eonslrietion  is  oHon  (perhaps  usually)  seen  at  the 
ujirtton  of  Uje  hrsl  anti  second  parts,  l:jut  Dwight^s  easts  of  the  infant's 
iOflenuni  do  not  show  tlie  folds,  whieh  are  verj^  Mriking  in  the  easts 
taken  from  ad  nils*  That  h  to  say,  those  of  the  infant  show  a  few  deep 
cuts  hito  the  east  hislead  of  ii  great  many  near  together,  I  have  seen  the 
fblik,  hoATe\'en  very  richly  ileveliiped  in  an  inilnrt  t>f  Uiree  weeks*  In 
oiie  case.  Ihat  of  a  female  six  weeks  old,  Dw^ight  found  the  duodenum  of 
the  V-shaped  jiaUjTu,  and,  what  is  mon*  reniarkiilde,  aJte»r  it  had  j>assed 
Ibe  gall-bkdder  it  was  siirrti untied  by  peritoneum  su  as  to  swing  freely  as 
a  hxip  suspended  fnim   the  posterior  abdominal  walh     As  to  Brnnner^s 

ids*  a  few  oljservaljorts  tin  young  eldldn*n  liave  suggested  tliat  fliey 
n*  nitiier  less  th*v«^taped  relatively  tlian  in  the  adult,  but  this  niay  nol 
mlways  be  ttie  ease.  The  duodenum  has  been  (ompared  to  a  trap,  its 
i>tidd  being  always  higher  ttian  its  middle,  wlueti  is  thus  fitted  to  retain 
Ihe  Quid  pounni  intn  it  tmm  ilie  liver,  tlie  panen^as,  and  its  i^wii  glands, 
bisidL*^  that  whirl i  it  reeeives  from  tiie  stiunaeli. 

The  iiuniber  anrt  sb-e  of  the  folds  and  the  shape  of  the  tiuodenum  in 
Uie  adult  would  temi  lo  delay  the  passtigt*  of  its  ron tents  tlirough  it,  and 
Ihtis  H  alst*  prevents  tjie  passage  of  gases  from  the  small  intestine  upward 
into  till-  stoniarh.  If  it  br  true  that  in  the  iidknt  the  system  of  folds 
m  ksB  d»»veiopf*d,  its  passage  wonirt  In-  relatively  easy,  which  witli  a  fluid 
diet  se»*ms  dHsiiiible. 

LvrisTiNt:^.— Fmm  what  we  know  of  the  developmeiil  of  tlie  intestinal 
Imt f.  \\\mh  wjis  at  lirst  merely  a  loop  loosely  attartied  to  the  posterior 
obiloiiiiiial  wall,  it  is  natural  to  expe{*t  that  in  the  hilajd  and  young 
child  il  should  t)e  less  fiKed  than  in  adult  life;  ajid  this  k,  in  fact, 
the  r«j5t^  The  difTerence  is  most  striking  in  the  lai^e  intestine,  and  is 
sh<twn  fjarlieuiarty  in  the  ea^-um,  as*  ending  colon,  and  signuKd  ilexure. 
TImt  this  rouditinn  gives  rise  to  dangei*s  is  evident,  ami  1  should  say  tliaj: 
tlirrt*  tfi  a  ijtrong  probability  (hat  the  eases  of  hifantile  intnssuseeplion 
H-f  '  *  ur  with  nmisnal  frei]Ut»tiey  during  the  middle  of  the  fii^t  ye<U' 
i»ui  -  fn»m   thi»  anatomical  peculiarity,  and  this  Jiiakes  a  thorough 

kfiuwle«ige  cif  Uje  auatotny  of  the  inlestlne  important.  In  the  fretus  at 
fn"  '     It-ngUj  Mf  Ihe  intestine,  and  especially  of  tire  rnlcjn,  is  singu- 
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Small  Intestine. — The  average  measurement  of  tlie  small  intestine  in 
infancy  is  287  cm.  (9  feet  5  inches).  The  variation  may  amount  to  61 
cm.  (about  2  feet). 

Laxgre  Intestine. — The  large  intestine  at  birth,  according  to  Treves, 
measures  56  cm.  (about  1  foot  10  inches).  So  regular  are  these  measure- 
ments that  the  greatest  variation  that  I  have  met  with  in  the  colon  was  as 
little  as  12.7  cm.  (about  5  inches). 

Sigjuoid  Flexure, — But  little  of  the  sigmoid  flexure  is  found  in  the 
pelvis  at  birth. 

PELVIS. — ^The  small  siz.e  of  the  infant's  pelvis  is  to  be  noted  also  as 
the  cause  which,  to  a  greater  or  less  extent,  forces  the  pelvic  organs  of 
later  life  into  the  abdomen  during  infancy. 

BLADDER. — In  the  infant  the  bladder  is  practically  wholly  an  al)- 
dominal  organ. 

UTERUS. — At  birth,  part  of  the  uterus  is  above  the  brim  of  the 
pelvis. 

TEMPERATURE. — The  temperature  at  birth  is  slightly  higher  than 
a  few  days  later.     It  is  about  37.2°  C.  (99°  F.). 

PULSE. — The  pulse  varies  from  120  to  140  to  the  minute  at  birth, 
and  it  is  at  times  irregular,  especially  during  the  first  few  hours. 

RESPIRATION. — The  respiration  is  about  45  to  the  minute,  but  it  is 
of  a  very  irregular  tyl)(^  and  the  rhythm  changes  continually.  The 
breathing  is  superficial,  sometimes  quick,  and  again  d>ing  away  so  as  to 
be  ahiiost  imperceptible.  This  condition,  if  occurring  in  an  older  child, 
would  be  a  symptom  of  grave  disease,  but  may  be  said  to  be  normal  at 
birth.  The  rate  may  be  much  (pii('ker  than  45,  and  I  have  frecfuently 
observed  it  as  high  as  60  or  70. 
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Quiok  Pause  Slow  Quiok 

Respiration  at  hirth  for  on<*-fourth  minute.    Awake,  but  quiet. 

HEIGHT. — ^The  new-born  infant's  avc^rage  height  is  in  the  niale  about 
49.5  cm.  (19|  inches);  in  the  female  48.5  cm.  {\\)\  inches). 

"WEIGHT. — Th(^  weight  of  the  rnah^  infant  is  usually  rather  greater 
than  that  of  the  female.  The  av(^nige  weight  in  a  large  number  of  cases 
.showed  that  of  tln^  male  to  be  ;V25()  gmmmes  (7|  j)ounds).  while  that  of 
th<»  female  is  .^150  grammes  (7  pounds).  Parker,  in  a  careful  examination 
of  170  infants  at  biHli,  of  whom  <S9  were  males  and  81  females,  found 
that  the  avenige  weight  ()f  the  males  was  3520  grammes  (7|  pounds), 
while  that  of  the  females  was  3290  grammes  (7J  jjounds).  There  is, 
then,  a  certain  amount  n[  latitude  to  hv  accej)ted  in  this  cpiestion  of  weights. 


THE    INFANT    AT   TERM, 


m 


wpi^^  hf»wever,  has  so  elose  a  iroimcrliun  witli  the  vitality  uf  the 
infajil,  thai  althtxigh  we  oUen  stH>  intknts  of  light  weij^'ht  vignrous  and 
lhri%ing.  aiid  tliose  of  ronsidt^rable  weight  failin|r  io  gain,  yet  as  a  general 
index  of  vit^tity  the  weight  is  a  valuable  starting-poinl  and  guide  for  our 
trpaiitieiit,  Hules  and  avera^^es  nf  tliis  kind  are  ni>t  to  be  depeiuied  upon 
abBiilutely.  but  sfiinply  represent  conditions  whieh  wilh  other  inifjortant 
^*tor&  aid  in  Si living  itn*  problem  of  vilaJity, 

VITAUTY. — In  the  uarly  hoiinj  and  days  of  exislenee  il  i^^  ttie  dis- 
ttirbiinre  of  tlit"  equilibrium  of  Hie  infant's  vitality  wtiieli  ijs  espeeially  to 
be  foared  and  eonibated  rather  than  the  Sf>ec"ilic  nuirbid  processes  of  later 
ml.  We  shrMitd  tliei^ibre  in  eaeh  infant  e^arefnfly  determine  the 
of  ifianition  whieh  we  are  ealled  upiHi  to  dral  wUti  ai  this  period 
of  life,  aiid  1  have  pei-sonally  found  it  useful,  as  shown  in  the  following 
3k%  tu  lUvide  tile  weak  and  strong  iiiianti>  into  gNUJps  a*  eoniing  tfi  their 
his^  allowing  a  somewhat  lighter  weigiit  for  girls  thaji  for  boys. 
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Mfhtitm  uj   WMffhi  iu  VitMify. 

Weight.  Vitality. 

l^,.,.  21KKI  ^THiittnc*  (h1m>ui  44  jMHiritlis) -,...♦,    V^i^ry  l<»w> 

M 2fiOn        '^  '       ">j         ** Law. 

1^,..  a<XVi  ilj  ' ,,....,   Fun. 

I  nmo  T j         '' Nonmil. 

u  400r>  8         ■*      ._.__.__  Hitfh, 

f..  4nOf>         ''  "      0  "*        .,. Vory  hitr^K 

HANDS.— At  birlh  it  is  quite  remarkable  to  lind  with  wtiat  nianilest 
Mnngiti  the  intard  can  grai^j*  your  linger.     The  nails  arc  well  fornieil. 

FEET.^ — A  very  iniportajd  part  of  the  iidluit's  anatojuy  is  the  fool, 
TTie  laler  reseanhes  nf  Bane  have  shown  that  the  foot  of  the  new-borir 
inbul  is  not  iionnally  Hat,  On  Uie  rfintniry,  the  bones  an^  s< >  arranged  as 
tci  fonii  an  art-h  ttiat  is  even  higher  in  propoHirju  lo  its  length  Ihau  thai 
found  in  adult  ferl.  The  flat  a[»]K*ardjire  is  caused  by  the  present*e  in  tiie 
sole  of  a  very  lar^  ainonul  <»r  fat  tissui^  juj<1  Hr*  greater  prriporti«Kialt" 
mz0  ^  ttie  aildnf'ti»r  [lotlii  ts  unisi-lc. 

BONE  MARROW. — At  liirth,  and  in  th**  early  Jiionths  of  life,  llic 
marroi^'  of  the  liones  is  ivd,  as  sJiown  in  I'lalr  II.,  taring  page  HO, 

The  r***!  niliir  laused  l>y  ttic  rnnni*royt?  iiijert^nl  lihuHUvpssels  is  inoiv 
tnteitse  at  tlie  rt^ntnij  in^rtion  *>f  tiie  S4.»rtioii  of  iliLs  Ikioe  tfiaji  al  thi* 
pertpbery  or  towards  ttn'  ends, 

FUNCTIONS. — ViiRL. — The  iiunnal  infajit  at  l>irlli  sluiuld  pn-sput  u 
ileirelopiKi  VI  lice,  and  si  ion  Id  rry  vignn*uyly,  tlins  iii:;si.sting  thf  lurigs  to 
M|iat]d  and  the  new  dn  ulaiory  merJianism  to  b**  well  stai*hHi. 

Siyirr* — AHht)U|:h  the  eye  is  analtJUiieally  develo|H*d  and  is  sensitive  to 
tigfaU  and  allhtuigti  Itre  visual  peirefjlion  is  also  jmssibly  il^'velopfd,  yet 
thcffi*  Is  .slill  a  laek  ut'  power  U*  inU*r|»rt*t  ttve  in*agi*s  peiveived. 
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Hearing. — The  auditory  sensations  appear  to  be  ratlier  dull  during  the 
first  few  days  of  life.  This  is  possibly  due  to  the  absence  of  air  from  the 
tympanum  and  a  tumid  condition  of  the  tympanic  mucous  membrane. 

Touch. — The  sense  of  touch  is  well  developed. 

Taste. — The  sense  of  taste  is  w^ell  developed. 

Smell. — ^The  sense  of  smell  is  probably  well  develope(i :  but  this  is 
still  a  matter  of  dispute. 

Sebaceous  Glands. — ^The  function  of  the  sebaceous  glands  is  fully  de- 
veloped at  birth. 

Lachrymal  Glands. — The*  secretion  of  the  lachrymal  glands  is  not  de- 
veloped at  birth.  The  new-born  infant  does  not  shed  tears,  a  fact  of  some 
clinical  conse(|uence  in  connection  with  the  prognosis  as  to  the  convales- 
cence of  disease  in  the  early  days  of  life. 

Sweat  Glands. — The  function  of  the  sweat-glands  is  not  devolojjed  at 
birth  as  a  rule,  but  according  to  my  observations  perspiration  in  certain 
individuals  certainly  occurs  at  a  much  earlier  period  than  is  usually  sup- 
posed. 1  have  seen  an  infant,  ])reniature  at  the  sev(mth  juonth,  perspire 
freely  one  week  after  it  was  born,  and  in  a  number  of  individuals  this 
function  must  exist  in  the  early  days  of  life. 

Salivary  Glands. — The  salivary  secretion  is  not  fully  established  at 
birth,  and  conse(juently  the  mucous  membrane  of  the  mouth  is  compara- 
tively dry.  The  jM^culiar  whitisli  color  of  the  young  infant's  tongue  is  caused 
by  the  epithelium  not  b(ung  washed  away  by  the  saliva  to  the  extent  that  it 
is  after  the  latcT  dtnvlopment  of  the*  function  of  the  salivary  glands.  The 
ainylolytic  function  of  tlu'  saliva  is  V(Ty  slightly  jiresent  at  birth.  The 
amylolytic  a<tion  is  indeed  so  insignilicant  that  it  merely  shows  us  that 
the*  function  of  the  salivary  glands  in  the  early  months  of  existence  is  only 
l)ariially  developed  and  ceriainly  should  not  be  called  into  use. 

Paxckkas. — The  amylolytic  action  of  the  j)ancreatic  secretion  at  birth 
is  j>rol)ably  not  all  developcMl.  The  fat  digestion  is  fairly  developed  at 
birth.      The  ])roteid  digi'stion  is  fairly  d<»V(^lope(l.  hut  not  fully. 

Hile. — According  to  foster.  *•  tlie  excretory  functions  of  the  liver  are 
develojHMJ  early,  and  al  about  (he  third  month  of  intra-uterine  life  bile- 
j)igment  and  bile-salts  lind  their  way  into  the  intestine.  A  (fuantity  of 
bile  secreted  during  inlra-nterinc  life  accunndates  in  thc^  intestine,  espe- 
cially in  the  rectum,  and  forms,  togelher-  witli  tlie  slighter  secretion  of 
the  rest  of  tlie  canal  and  sonic  (lescjuamatcMl  epithelium,  the  meconium. 
The  distinct  formation  of  bile  is  an  indication  that  the  products  of  firtal 
metabolism  are  no  longer  wliolly  carried  oil*  by  the  mat(»rnal  circulation, 
and  that  to  the  excn^tory  function  of  the  liver  an'  now  added  those  of 
the  skin  and  kidney." 

BLOOD. — It  is  impossible  by  the  methods  at  ju'esent  known  to  deter- 
min<' exactly  the  total  amount  of  blood  in  <'it[ier  infant  or  adult,  but,  while 
the  adult's  blood  is  approximately  about  onc^-tliirteenth  of  the  entire 
W(»iglit  of  the  body,  the  infant's  is  represented  ))y  oidy  one-fifleenth.     A 
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i<*srriptioTi  af  Mip  nariua!   IiIckkI   in    intaiicy  and  fhildluwit   will   he 
id  I  Hi  \^a^*  >*74. 
DYBilPHATIC    SYSTEM, — Thr  lytiipliafir  system   is  very  actirt^  at 

UBIKE. — The  amount  nf  nnin*  siHTi^ieil  tiuring  tlie  Jiri;?!  two  days  of 
life  b  ver}'  small,  and  its  sptM'ific  gravity  is  about  lOlt).  The  kidney 
shows  Ihe  eondilioii  (jf  the  mif  acifl  infarctioji^  and  il  is  nnl  infrequent  to 
lind  the  uapkiiis  siiiiiied  with  a  urie  arid  deposit,  snth  u^  is  n-fin^styided 
in  Flair  IlL.  3  and  5,  f^i(  in^'  pfipe  H4, 

INTESTINAL  DISCHARaES.^Unless  a  disehai'gi^  of  I  tie  r<»ntents 
of  Ihe  intesliiH*  lias  taken  plaee  dni-irifi  tlie  delivery*  as  is  sci  ullen  smi  in 
hn*i_*<'h  [in^entatiiiiis,  it  ueeni'^  innia'diaiely  nv  very  suon  uHer  hirth. 

MECONiiTii, — ^The  dischaiTge  Avhieli  fii'st  eomes  i'voin  Itie  intesline  h 
ca)lt<l  111**  ttiefiotntim.  It  is  iuodoroiis.  visfid,  sli^hlly  aeid,  and  of  a 
bniwnish-blaek  color,  sucli  as  is  represerite{l  in  Plate  111.,  fat  in^'  page  H4. 
TTie  meconium  contains  mucus,  epithelium  from  the  irdestinal  mucous 
membrane,  epidermal  relts,  hairs,  and  fat-drops  from  the  vrrnix  easeosa 
trhii'h  have  been  swallowed  with  the  aitniioUe  jlnid  from  lime  to  time., 
II  also,  according  to  Vi(*rordt,  contains  the  constituents  of  the  bik%  and  its 
loUiJ  amount  is  fron»  sixty  to  ninety  grammes  (two  to  three  ounces),  of 
whi*"h  the  solid  part  forms  about  Iwenty  per  rent.  The  intestinal  f on- 
leiits  at  birtti  are  sterile. 

IV.    NORMAL  DEVELOPMENT. 

In  order  \u  different iate  normal  from  abnormal  conditions  in  the 
iifant  and  cliihJ,  I  he  diflerent  stagt»s  of  development  eorrespond- 
various  ages  should  he  slndied, 
€^BD. — By  a  proc^ess  of  disintegration  the  cord  at  about  the  seventh 
or  eigtith  day  sepaniles  from  the  living  tissues  around  the  umbilicus.  A 
certain  amount  of  bleeding  may  take  place  at  tJie  point  of  separation,  but 
tlici  fe  usually  lery  slight ;  it  may,  howevt?r,  be  the  beginning  of  one  of 
Ibe  nujsi  Berious  fortns  of  disease  hi  the  new-born,  nmhUlral  ftrmorrhai/c. 
The  umbilical  dejjression  is  well  marked,  ev(?u  \vherj  the  infant  cries,  and 
Ibk  ntinnal  analomjcal  condition  following  the  sepaj^ation  of  the  cord  can 
thus  bi*  distinguished  from  the  umbilical  prominence  representing  lases 
ttmbtlical  hernia* 

SPINB* — ^The  tune  of  consolidation  of  the  bodies  of  the  vertebne  is 

nnl  accurately  known,  bul  it  may  be  roughly  stated  to  bc^n  in  the  third 

inel,  jirobably,  to  end  in  the  sevenUi.     A  large  numbi^r  of  observa- 

Imusl  still  be  made  before  I  he  various  stages  of  ossitication  can  be 

di^ennUied*     The  statements  regaiding  this  point  are  copied  from  one 

inmk  tij  another*  and  are  oden  qiiile  imixginary. 

nic  union  of  Ihese  chief  centi-es  lo  form  the  bodies  of  the  vertebrte 
in  the  lumbar  region,  and  is  first  completed  tliere.     This  union, 
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however,  had  not  taken  place  in  the  dorsal  and  cervical  region  of  the 
child  said  to  be  three  years  old,  used  for  '*  The  Frozen  Sections  of  a 
Child"  (Dwight).  On  the  other  hand,  in  a  girl  of  live  or  six  years,  figured 
by  Symington,  the  j)rocess  was  found  to  be  hardly  finished  in  the  lumbar 
region,  and  higher  up  it  seemed  about  the  same  as  in  the  younger  child. 
The  process  of  union  of  the  laminje  is  probably  completed  in  the  first  few 
months  of  life. 

Length. — ^The  following  table  shows  the  results  of  the  measurements 
of  the  spines  of  children  by  various  authorities.  There  is  a  remarkable 
uniformity  of  obser\'ations  by  different  men  in  spite  of  the  errors  incident 
to  the  personal  equation  of  the  investigators  and  the  individual  variation 
which  doubtless  exists.  The  relative  length  of  the  dorsal  (more  properly 
the  thoracic)  region  is  shown  to  be  somewhat  greater  than  that  of  the 
adult;  still  it  appcai-s  that  after  the  age, of  five  or  six  the  proportions 
are  not  far  from  those  of  after-life. 


TABLE 

2. 

Lentrfh 

i»f  Spine 

In  Sacrum, 

Absolt'tk  Length,  in  Millimetrks. 

Relative  Length. 

Total  -  100. 

Age. 

,      Oliserver. 

Ct^rvieal. 

Dorsal. 

Lumbar. 

Total. 

UTvical 

Dorsal. 

LuDiljar. 

3  months  .  .  . 

.    Rasenel  .... 

50 

100 

:>8 

208 

24 

48.1 

27.9 

(i  months  .  .  . 

.    Ael)v 

r>2.r,   '■ 

108 

GO 

210.5 

24.3 

47.5 

27.8 

6  months  .  ,  . 

.    Arl)V 

o3.r, 

107 

<>1 

221.  r> 

24.1 

48.0 

27.5 

10  months  .  .  . 

.    Dwi'irht  .... 

i\\ 

12r, 

77 

203 

23.2 

47.5 

29.2 

*2  yeiirs,  hoy. 

.    Kaseni'l  .... 

70 

140 

IK) 

300 

23.3 

40.7 

30 

2  ytMii-s,  hoy. 

.    Ae])y 

79.  r,   1 

ir,3.r) 

!»8 

331 

24 

40.4 

29.0 

8  veal's,  t^irl. 

.    Dwiirlit 

78        . 

102 

101 

341 

22.1) 

47.5 

29.6 

4  ycurs,  ^irl. 

.    A.'hv 

7*.M» 

1(12 

103.3 

340.2 

23.1 

40.9 

29.9 

')  years,  hoy. 

.    Syniinijcton  . 

HO 

170 

104 

304 

22.  o 

48 

29.4 

."i  years,  hoy , 

liasenel  .... 

SO 

IHO 

13") 

31)o      ' 

20.3 

45.0 

34.2 

<»  years,  hoy. 

.    SyniiiiLrtoii  . 

HO 

17;-i 

KM) 

301 

22.2 

48.5 

29.3 

0  years,  i^irl. 

.    Ka>en(l  .... 

Ho 

UK') 

ir>o 

430 

19.8 

45.4 

34.9 

11  years,  hoy. 

.,  Aehy 

111 

218.7 

IW.o 

403.2  1 

19.7 

47.2 

33.1 

13  years.  ^U\. 

.    Svminirton  . 

wr, 

220 

130 

4r»l     1 

21.5 

'     48.7 

29.1 

h\  years,  ir'ir]. 

.    Aehv  ■ 

100 

221.'.> 

ir,i 

472.H  , 

,     211 

I     40.9 

31.9 

16  years,  fjirl. 

.,  Aehv 

107.O 

22U.O 

ir,2.:. 

480.  r,  1 

21.9 

,     40.9 

31.1 

17  years,  girl. 

.    Dwii^ht 

113 

2:">0 

n',i 

r>24     , 

21.5 

47.7 

30.7 

The  (i^furos  to  the  left  o(  the  lioubU*  line  in  the  table  express  the  abso- 
lute l<Mifjrth  of  tlie  diiVerent  portions  of  the  spine,  in  niillinietres. 

Those  to  the  ri^ht  are  the  same*  ii^nires  reduced  to  terms  of  100, 
within  a  traction. 

Flexihility. — The  spine  i.s  very  llexil)le  at  hiiih.  This  Ih^xibility  be- 
comes less  as  th(»  infant  ^n*o\vs  older. 

In  the  cadaver  of  a  female  <hild  of  ten  months  it  was  found  that  ex- 
tension was  no  lon^M'r  .^o  tree  as  in  the  earlier  months,  and  it  n^quired  a 
stronjr  pull  to  make  the  head  touch  the  nates.  The  dorsal  n^^aon,  how- 
ever, could  still  be  made  concave  beliiud.      Hexion  was  free,  (^sptM'lally  in 


SORMAL    DEVELOPMENT. 


41 


rt^  lower  part  of  (he  tunibar  rt^ann,  where  I  he  pelvis  and  fe^  could  be 
Ijiwutii?  fiirwanL  On  roUiljun  Ihe  liead  could  b*?  turned  through  an  aru  of 
|ft(,J®  uitKuiit  using  Uie  joint  between  the  atlas  and  the  axis.  In  a  male 
I  child  of  Uie  sairie  a^,  extension  of  Ihe  spine  was  found  to  be  stih  more 
{ restricted. 

Curved, — Al  birth  there  are  no  natural  curves  except  the  sacra!  in 

I  Ihe  iiifanrs  spine.     Am  important  fador  in  the  production  of  the  curves 

in  llie  eerviral   and  dfii^al   re^rions  is  probably  tlie  pull  of  tlie  muscles. 

LThe  donjsal  curve  seems   lo  be  a  i»ennaiieut  condilion   of  a  part  of  the 

it  curve  of  the  body.     As  soon  as  the  muscles  of  the  back  of  the 

'^neek  ciiutmet  so  as  to  i-aise  the  h(*ad  from  tlie  chest,  ttie  fnjut  of  the 

■  0et*k  uill  be  convex,  and  finally  I  Ins  becomes  the  habitual  position.  As 
Sytfiliigiou  has  pointed  out,  however,  this  cer\ical  curve  is  never,  prop- 
erty stx*aking,  I'ont^ulidated,  for  il  can  always  be  obliterated  by  a  change 
of  the  ptisjlinn  of  the  head.  The  production  of  Ihe  lumbar  curve  is 
tiiore  (implicated.     If  an    infant    be   laid   on  its  back  on  a  table,  the 

|iltiei*s  are  ndseil  aiui  Kill  a|jart ;  if  tliey  an.^  brought  together  and  for- 
dbly  pnjssed  down,  the  lumbar  n.^'ion  will  spring  up  ft'oni  the  lable 
and  the  begirniing  of  a  lumbar  curve  will  appear.  It  is  supposed  tliat 
thi&  is  caused  by  the  shortness  o(  the  ilio*fenioral  ligaments,  whicht  wdien 
"  ''  ;jhs  are  bnmj^lit  down^  flex  tlie  pelviis,  throwinij  lln^  promonton^  of 
-  rmn  forward.  As  ttie  child  begins  hi  stamh  Wut  body  is  incliried 
forwuril,  and  when  ttiis  is  stmighlened  by  tin?  muscles  of  the  back  llie 
same  tiling  occurs,  ffir  of  course  it  is  unimportant  whet  tier  the  le^  are 
^c<jttemled  on  tlie  trunk  or  the  trunk  on  the  legs. 

This  ctirve,  therefore,  is  first  observ^ed  when  the  child  is  tme  or  tw^o 

!>kl,  biit  it  is  not  until  some  time  later  that  it  is  hal^i^ually  pn^sent. 

rbe  oblitenited  up  to  adult  life.     The  tonicity  of  the  nmscles  has  a 

[pn^t  deal  to  do  with  retaining  the  runes  of  tlie  spine  and  witli  limiting 

[lis  niovemeuls-     The  importance  of  tlie  muscles  in  distortions  is  very 

(gtval*     The  s|>ine  of  the  child  h  flexible  in  many  w^ays,  and  the  unndy 

I  puil  of  a  muscle  may  easily  produce  a  lasting  elTect.     Not  only  should 

I  Uie  itiuscJes  have  stn:ngth  enough  to  maintain  tlie  figure  without  conscious 

effort*  bnt  thi4r  action  should  be  symmeirical  on  both  .sides,  and  stiould 

alic*  tuve  a  jjriipcr  n-lative  force  before  and  bi»hiud.     Tlie  ijnportanre  of 

%ht  gymnastic  exercises  is  now  generally  undei^stood. 

Fig.  3,  pii^e  23,  represents  the  curves  of  the  irrtiuiTs  sjjine  at   biKfi 

!  also  iit  dilTen*nt  a^^^s  up  to  tlit^  period  of  stajiduig. 

StTHTACE  A3(AToitY. — Tlie  surface  anatomy  of  the  sphic  is  of  much  im- 

{#«irfanre  in  the  child.     In  the  infant,  except  perhaps  in  the  neck,  Ihe  hack 

I  is  roundt^j :  later  il  is  mure  fiat (t^ned,  and  tlie  line  of  the  sfjinnns  pro- 

I  ceikR-ii  M  ralher  prmnineiit.     When  w^e  exaruine  the  dissected  spine  from 

I  bdiirid  we  find  it  very  ditTeretit  trom  that  of  the  adult.     In  tlie  iidaiit  IJie 

lanmm>  lo<ik  mon»  directly  backward,  antl  their  presence  in  the  median 

line  U  markeii  by  kntibs  aiirt  ridtri*s  very  dilferent  front  the  s|jine  of  the 
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adult*  Up  to  a  year,  or  perhaps  ei^diteen  riionlhs,  th(?  proporlions  aii" 
not  very  diflerent,  but  the  spine  al  three  years  shows  that  a  great  ehaiige 
has  occurred,  for  the  spuial  processes  now  stand  out  in  a  proniinent  row, 
and  present  very  nearly  adult  propoHions,  The  gn?alest  ditTerence  is  in 
the  dorsal  spines,  which  are  relaUvely  broader  at  their  j)oints  and  less 
gracefully  dniwn  out  than  in  the  adtilL  The  brKlies  of  the  vertebne  siill 
renjEiin  less  deep,  and  therefore  the  relative  posftious  of  the  spines  and 
bodies  show  less  difference  than  inigtit  be  expected.  At  six  or  seven 
year's  the  spine  has  made  still  Curther  ijrogress  towards  lite  adult  [iri>iior- 
tions.  By  the  end  of  the  second  year  the  back  of  ttie  living  child  is  not 
only  (latter  and  broader  (the  results  f»f  rontirnnvus  rhanjre.<),  but  there  is 
the  appeamuce  of  tlie  mediL^n  furrow,  and  at  tive  or  six  the  differences  in 
this  respect  tnnn  the  adutt  are  not  marked.  It  is  barely  possible  to  count 
the  spines  in  the  infant  and  young  child,  anrl  al  three  artd  four  years  it  is 
not  very  easy*  though  less  dillicult  than  in  the  adult. 

The  first  dorsal  spine,  and  not  the  seventh  cenlcal^  is  the  most  promi- 
nent in  that  region.  The  atlas  has  no  spine  at  all;  the  spinous  pnrMvess 
of  the  axis  is  thick  and  proininent,  perhaps  relatively  less  marked  in  the 
child  ttian  in  tlie  aduh  ;  (he  third  ami  fourth  s[jines  are  very  small;  the 
fifth  is  not  much  lai^^er;  but  the  sixth  pi"oje<'ls  more,  and  the  seventh  is 
said  lo  be  usually  the  first  prominent  one*  The  relative  size  of  the  lower 
cervical  spuies  varies  considerabiy.  The  sixth  may  be  the  tirsi  lo  assmne 
prominence,  and  the  seventh  cervical  and  lii'st  dorsal  may  exceed  it  hut 
little.  It  is  easier  to  examine  a  child  of  three  years  and  upwanl  than  an 
adult,  on  account  of  the  greater  softness  of  the  tissues,  wiiich  allows  us 
lo  feel  more  deeply  in  lhront?ti  the  furrow  of  the  neck,  and,  having  recog- 
nized the  axis  by  alternately  flexing  and  exteudin^r  the  head,  to  comd  the 
cervifal  vertebnx^  in  order.  If  it  shoulil  be  iu  any  rase  absolutely  hn- 
possible  lo  feel  the  third  and  the  fourth,  it  is  better  to  allow^  a  certain 
space  for  them  and  to  call  the  next  one  the  WIWi  than  lo  assume  arbitra- 
rily thai  a  certain  one  is  the  seveuth.  Confirmatory  evidence  may  be 
gained  from  the  height  of  the  stenium. 

NECK. — (See  also  \k  24), 

Chicoid  Cartilaue. — vSyunngton  states  that  in  \\vo  children  respec- 
tively five  and  six  yeai's  old  Ihe  lower  border  of  the  cricoid  cartilage  waB 
found  to  be  at  the  lower  border  of  the  fifth  or  at  the  top  of  the  sixth  ver- 
tehra.  The  )>osition  of  the  head,  in  his  observations  at  iidermediMle  ages, 
in  these  jrieasnrements  varied  a  gtjod  deaL  hi  a  girl  nf  thirteen  he  fimnd 
thai  it  had  n*ached  the  adult  position ;  thai  is,  about  on  a  level  with  the 
top  nf  the  seventh  vertebra. 

Ehiglottis. — Symington  foujid  also  I  hat  the  top  uf  the  epiglottis  de- 
scends during  growth  from  about  the  level  of  tlie  lower  border  of  the 
athis  lo  the  middle  of  the  Ihird  cenical  vertebra,  or  even  lower, 

l^RYxx. — Tliis  liigh  position  of  llie  larynx  would  inifily  a  greater  part 
of  the  tmcliea  relatively  above  ttie  sternum,  but  this  is  neutralized  by  the 
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high  position  of  the  latter.  The  amount  of  fat  in  the  neck  makes  the 
trachea  less  accessible.  The  greater  distance  of  the  trachea  from  the 
surfince,  as  it  descends,  and  the  greater  danger  of  meeting  the  large  arteries 
and  veins  above  the  sternum  in  the  child,  are  points  of  anatomy  so  well 
known  in  connection  with  tracheotomy  that  it  seems  hardly  worth  while 
to  dwell  upon  them. 

Distance  from  Cricoid  to  Sternum. — ^A  condensation  of  Tillaux's 
statements  of  the  distance  from  the  cricoid  to  the  sternum  is  given  in 
Table  .3. 

TABLE  3. 

Relation  of  Cricoid  to  Sternum. 
Yean.                                                                                      IHitance  from  Crioold  to  StanmiD. 
2) 8.6  centimetres. 

3  4  " 

3} : 4         " 

4 8.8  " 

4| 4  " 

5  .: 4.6  " 

6  4.9  " 

6} 6.6  " 

7  6.1  " 

7J ;. 4.6 

S 6  ** 

Si 6.26  " 

9 6.26  " 

9} 6.6 

10 6.6  *• 

10^ 6. 5  " 

II  seems  rather  remarkable  that  at  ten  years  the  distance  should  be  as 
great  as  in  the  adult,  but  this  may  be  accounted  for  by  the  subsequent 
descent  of  the  larynx,  and  also,  probably,  by  its  proportionate  enlarge- 
ment (at  least  in  the  male)  about  puberty. 

The  peculiarities  of  the  relations  of  the  top  of  the  larynx  and  pharynx 
to  the  spijie  in  the  young  child  are  points  of  much  practical  importance. 
The  changes  which  occur  during  growth  depend  largely  on  changes  in  the 
base  of  the  skull,  and  on  the  downward  growth  of  the  jaws,  which  will 
be  considered  presently. 

HEAD. — Circumference  and  Circumference  relative  to  Thorax. — 
The  measurement  of  the  circumference  of  the  head  increases  very  rapidly, 
and  in  early  childhood  almost  attains  that  of  the  average  adult's  head. 

At  birth  the  average  circumference  of  the  head  is  about  33  cm.  (13 
inches),  and  the  thorax  1  or  2  cm.  (J  or  |  inch)  less.  The  following 
table  shows  the  relative  and  proportional  growth  of  the  head  and  thorax 
up  to  the  period  of  puberty.  These  figures  represent  measurements  from 
somewhat  over  one  hundred  cases.  It  will  be  seen  that  the  circumference 
of  the  thorax  has  become  equal  to  that  of  the  head  by  the  end  of  the 
first  year ;  though  in  exceptional  cases  the  thorax  surpasses  the  head  at  a 
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much  earlier  period,  and  I  have  even  seen  it  exceed  the  circumference  of 
the  head  at  birth.  Again,  in  some  cases,  the  head,  even  in  the  second 
year,  remains  larger  than  the  thorax.  After  the  second  year,  the  meas- 
urements of  the  head  vary  ver>'  little,  and  depend  more  upon  the  individual 


Early  Weeks. 


Twelve  Months. 


Ht'lativo  c'irf.iiiiif»'n'nr«-H  of  Iipr*!.  thorax,  am!  aNloinon. 


lliaii  Upon  the  Jige ;  the  Ihorax,  on  tiie  contniry,  increases  year  by  year. 
1'he  measurements  which  are  given  were  taken  almost  (entirely  from 
boys,  (iirls,  lor  the  sjime  age,  show  a  propoHionately  smaller  circum- 
fen'ure  for  the  thomx  and  also  for  the  head. 
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TAiiLE  4, 
OifTumfi^rrnet^jf  uf  Hrttd  ft  ml  Thttraxjrvm  Birth  (u  Thirtttn  Year^. 

Birth 83  em.  (13  indK-s  j _S1  uni,  (12J  (iirbi^), 

£  ««eki««.  ..♦..-*..,Sficm.  (L5  inch**). ,,,,..  SO  cm.  (lij  inches). 

£  month*  . 42  ctiv,  { Irlj  inehos) .,...,...,...  .41  cru,  ( U\\  mche?). 

0  iutmth», *4li.6c"rn.  (18  indies) 43  cm.  (17  iru-h^s). 

1  jcor, .,..,.*.  .45,5  cm.  { 18  inrjii^). ,,,.,,.,,.,.  ,47.5  eriu  (18J  in<3hc»). 

2  y«w* ..*.,.,.  48  fill,  ( 10  iMt  h«s ) 51  CNi.  {20J  inches ), 

t  *  **     ,.,...,  51  cJiK  (iiOJi  inuJieii) ,65  em.  (2lf  inehes ). 

4  **  _._5gcra.  (21  inches) 54  i.*m.  (2\\  inehfw). 

5  "  .-..- ...58  em.  (21  inebis) ,54  cm.  (21 J  innhra). 

41  »*  , , , . . .  .52  cm,  (20A  liicht'^) , .  . ...... .55  em.  (21 J  IndiL*^). 

7  **  ,54  cm.  (2IJ  im/he^) ......,,  ,54  Qm.  (21J  incljes). 

S  •*  . _.......  .5»  cm.  (21  iiicln^a),, , . , 59  cm.  (23^  indies). 

9  "  . .,  ,64  cm.  (21 J  iiK-ht^) .f»l  <:m.  {24  ini  lit*). 

10  **  .-...,..,,..,  .53  cm.  (21  inches). 62  cm.  {24^  inches). 

11  **  ..,..,, m  cm.  (22i  irtcht^ ) . . . , ,63  om.  (24J  inches ). 

12  ••  .,. .58.5  cm,  (21i  inchufi)...... ...... <;a  cm.  (24J  inches). 

IS  •*  ...,...,.  .64  cni.  (21J  inches) 66  cm.  (26  Inches). 

The  series  of  circles  on  page  44,  representing  the  circumferences  of 
Ihe  hi.^ad,  thorax,  and  abdomen,  shows  what  may  be  expected  as  to  the 
rehitioits  of  these  parts  of  the  child  in  the  tiret  year.  They  represent  the 
arcrage  of  a  number  of  actual  cases  observed  by  nie. 

Xu  espetial  significance  need  be  given  to  the  cireunifDrenee  fif  the 
abdomen  in  Uds  connection  beyond  what  has  been  previously  said  con- 
n^fiiiiig  the  liver,  as  its  ineasurenients,  of  comm*,  var)^  very  much  normally 
acronhng  to  the  degree  of  distention  present. 

Fig.  10  shows  that,  althouf,'h  there  is  great  acti\ity  shown  in  the 
growth  of  the  head,  this  activity  is  sfiil  greater  in  regard  to  the  thorax, 

FoJSTANELLEs. — ^Tlie  podtthv  j\nitnneik\  altliough  ordirifuily  iinile  per- 
ceptible at  birUi,  soon  disappears,  either  from  overlapping  of  the  bone  or 
frvMu  a  periuaneiit  closure,  and  is  u.'^ually  iinpercefjlible  by  tht'  sixth  week. 

The  atUerior  foi^andk  seems  to  grow  larger  as  the  infant  grows  older,  up 
loabtHit  the  ninth  nionUi ;  tfiis  point  is,  however,  disputed,  and  llie  inerease 
iitay  be  apparent  rather  than  real.  It  also  seems  to  remain  stationai*y, 
or  aJmost  stn  from  the  ninlli  to  the  twelfth  motiUi,  and  then  decreases 
m'k.     It  stiould  be  t'losed  by  Hie  nineteenth  to  tlie  twenlieMi  month. 

Facx  axu  tJHAMUii.. — ^The  propoHion  of  the  taee  lo  llie  cranium  in 
talkni\v  is  as  1  to  8.  Froriep  has  also  made  observations  on  ttus  point 
in  olikr  dijldreUt  and  finds  the  following  proportions : 


TABLE  S. 
PropoTiiom  of  Ihee  to  Cranmm, 


Wm^    Cmniam 


*.> I  iu  4 

10  rmrf.  _.,,,., *.^..,.* I  t*)  3 

...•- -. 1  U.  2J 

.., ,. 1  Uj  2 


As  the  child  develojjs,  very  important  changes  occur  in  the  base  of 
the  skull,  one  of  the  greatest  of  which  is  tJie  downwaixt  growth  of  the 
fact^.  Oritrinally  the  base  of  the  skull  is  jjractically  tlat.  The  sudden  rise 
of  the  basilar  process  hi  front  of  the  forauieJi  aiagnuru,  tlie  angle  formed 
with  il  by  the  body  nf  the  sphenoid,  and  then  the  sharp  descent  of  the 
vomer,  are  adult  chamcteristies  of  which  al  birth  Itiere  is  little  trace, 
Tlie  nasal  cavity  is  shallow  and  n^atively  long,  the  [losti^rior  nares  are 
sTuall,  and  the  vuiner  approaciies  the  horizontah  The  nasopharynx  has, 
therefoi'e,  very  little  heigid.    The  alveolar  processes  are  still  undeveloped 
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and  the  minus  uf  Ihe  lower  jaw  is  vury  obiiqiu*,  ^o  tlial  tlit*  r-avity  of  Ihe 
nHiuth  is  siualh  As  a  consec|imne€%  Iht*  larynx  is  fjjacud  vt^ry  liigli  up. 
One  of  Ihe  chit* f  ca uses  of  Us  descent  is  Mie  downward  jarrowtli  of  \\w  fare. 
BiiAt^« — Vp  to  ihe  seventh  year  the  brain  shows  an  acHve  gnmih, 
and  alter  that  year  increiises  slowly  in  weight.  The  convnjnlions  are  not 
fuil)  developed  at  birtli,  and  are  gradually  jjerfe<!ted  as  the  rliikl  gi*i*\K^ 
alder.  The  various  centres  of  the  brain  which  j^radually  becoine  so 
hfetity  developed  in  later  childhood  liave  bill  little  action,  so  tar  as  we  can 
jud|;e.  at  birth  asvl  in  the  early  weeks. 

Dura  Mater. — An  important  anattjuiical  condition  in  connei?tion  with 
the  bnilns  uf  young  subjects  is  that  tlie  dura  iiiater  is  much  niore  adfie- 
renl  lo  I  he  skull,  and  thus  pix^sents  an  obstacle  to  the  collection  of  extmva- 
sations  between  it  and  the  bone. 

8iiteraclmoid  Space, — Tlie  snbanichnoid  spare  usually  contains  a 
lai)|er  amount  of  tluid  in  child tiood  lluiu  in  later  lilV^, 

Eah, — ^The  osseous  meatus  is  not  developed  until  about  the  tVnirth 
jnear.  In  introducing  the  anml  speculum  under  four  years  of  age.  the  ear 
shoold  be  drawTi  forward  and  dowiiward  instead  of  upward  and  back- 
ward as  in  ohier  ctiildreu  ami  adults,  or  the  canal  will  be  hejjt  on  itself. 

PmiosgrAiii>sAL  SiTTUHE. — The  time  at  which  the  /jeifoHfiHamimii  »uture 
drm^  is  nol  al  present  known. 

Nasopuarv\x. ^According  to  Disse,  the  nasal  cavity  b*.*gins  to  increase 
in  lH*^t  directly  aHer  birih,  and  goes  on  pretty  rapidly  until  ttie  b*^nn- 
ntn$r  *»f  dentiUon,  wlum  it  is  slow  until  the  second  year  is  coni[ileted. 
After  the  tirst  set  of  t(-i^th  are  cut  the  gniuih  is  rapid  ufdil  the  end  c»f 
tji^  s#*venth  yean  The  increase  In  breadth  occurs  in  tlie  last-mentioned 
jit-riod.  which  also  is  the  time  in  which  the  gn»wlh  of  the  olfactory  por- 
ts most  inarici*(i»  Disse  slates  that  the  posterior  opening  doubles  its 
113  si%  monttis,  n*mains  stationary  until  the  end  of  the  second  year, 
Imtid  then  increases  a^n.     Tlie  following  measurements  were  made  by 


p 

TABLE  6, 

Brffiidth 

U."twtM?H   Ptery- 

A«e. 

Hdgmof  INctetertor  Nun^ 

Koiil  PmCTSSaes  at  Hard 

FklAt4j. 

Alii^ut  birth  _  _  . ,  _ 

0  V>  7 

miJlimein* 

it  millinietnss. 

tnmk  VI  V*  16  wumths 

US 

*t 

in 

**     lll*>18        *^ 

15 

*,. 

Its 

*^     I4lo20 

...    14 

** 

17 

m^      11*  niontb^  u«  «  y^ir* . . 

......    15 

tt 

H] 

■•'     2tr»4y«ftr* 

16 

ik. 

m 

Alxntt  6  ymn-. . 

..,.,.   tfS 

•* 

"^ 

T  or  **  T»*r*  , . . 

*m 

'» 

n 

Abkmtn  y*s»i>- 

i« 

'' 

22 

17  3r«»n»,  f*'iiittl*' 

'12 

** 

20 

Tljeiw*  fljt^rt^s  stmw  that  ttie  heit^dd  does  nol  gain  ttje  predominance 
adidl  a^.      At   the  end  of  the  seventh   mouth   the   nasal   cavity 
L'hi^  the  adult  stiape,  though  it  seems  broad  in  propurtion,  and  lias 
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nott  of  course,  attained  its  Full  ske.  Merkol  has  shown  Hiat  in  latter 
adnl**S('i-Hict*  tlie  growtli  of  the  it^sjiimhuT  |>orlioii  takes  place  i-hiefly  in 
the  middle  nioakis.  In  infancy  the  pasierior  border  of  the  vomer  is  very 
ohhque*  Willi  the  g-rowth  downward  of  the  jaw  this  obliquity  is  much 
diiuliiished  a  I  Uie  a^e  of  seven  or  eight  years. 

The  change  in  the  shape  of  the  pharynx  in  the  first  two  or  three  years 
is  verj'  great,  and  the  pharynx  of  older  chihlren  resembles  more  tJiai  of 
the  aduH  Hum  that  of  the  infant.  Indeed,  at  four  weeks  wi>  find  Ihe  (i[> 
of  the  epi^h tills  on  a  h'Vfl  with  Ihe  lower  part  of  the  odoid<*id  proiei?^, 

Eustachian  Tubes, — Ttu^  roiji^e  of  the  Eustaehian  tube  and  the  posi- 
tion uf  its  opening  undeiv*'  ef unices  comrspondirtg  to  the  develojHiieril  fif 
the  nasal  cavity,  Al  birlli  llu^  inbe  is  liurizoidaL  or  nearly  so.  In  the 
adult  the  cartiia|5firMnis  portion  slards  downward*  Nevertheless,  the  open- 
ing i>f  thi*  tube  is  opposite  a  highr-r  [laH  of  tfie  nose  in  the  adult  than  in 
the  child-  In  the  fu'lns  the  optnnng  is  below  the  level  of  the  hard  palate* 
whirh  it  reaches  at  birtlh  Up  to  Ihe  ninili  month  after  birth,  according 
to  Disse,  there  is  bnt  little  change.  After  that  time,  however,  the  opening 
is  dislinrtly  higher  tlum  the  th>or  of  the  nasal  f^avities.  At  four  years. 
Knnkel  found  il  lo  b*'  Ittree  or  four  millimetres  liigher.  In  the  adnit  it  is 
opposile  the  end  of  the  inferior  turbinate  bone. 

PhaiTmgeal  Tonsil, — ^The  pliaryngeal  Innsi!  inrn^ases  afterbirth,  an'' 
by  the  md  uf  tin*  lirsi  year  has  a  length  of  eighleen  millimelres. 

Hard  Palate. — In  a  child  of  three  years  or  less  Ihe  Une  of  Ihe  hani 
palate  strikes  ahmd  lln^  middle  of  the  basi-uccipital  bone.  It  would 
hardly  be  possililc,  withuul  piissing  ttie  fingtT  round  the  soft  palate,  to 
feel  much  higher  tlian  the  an*h  of  the  alias.  The  base  of  the  odonti»id 
process  woidd  t>e  under  tlie  nuicons  menibmne  seen  at  the  back  of  tlie 
thrf>at  through  Ih**  ojien  mouth.  The  tip  of  the  epiglottis  is  at  the  junc- 
tion of  the  odordoid  with  ihe  body  of  the  axis.  Only  the  very  top  of  the 
third  vertebra  could  be  satisfartorily  explortd.  At  six  and  at  thirteen 
{8yminglon\s  plates)  the  hne  of  ttte  hard  palate  has  aboid  the  adult  tlin^r- 
tioii, — that  is,  it  strikes  about  the  to}>  of  the  atlas  or  (be  basilar  prorifss 
near  its  begiuning.  In  both  the  (ing*.»r  could  probably  emniine  the  verte- 
bne  froru  the  lirst  to  the  fi)urih  inclusive.  The  atlas,  however,  would  be 
reached  witli  ruui-li  more  difliculty  in  the  oliier  than  in  the  yoimger  sub- 
ject, as  the  relations  oft  he  soft  palate  are  more  nejirly  those  of  the  ad  nit, 

Mouth. — As  the  iTrfant  grows  older  the  mouth  becomes  an  oi'gan  iriore 
adapted  for  certain  uses  beyond  that  of  a  mere  means  of  entry  for  the 
food  to  the  stomach. 

Maxillary  Bones, — ^The  ossificatir>n  of  the  maxillary  bones  begins 
early,  pmgresses  slowly,  and,  together  with  the  final  ft.irniation  of  the 
jaw,  is  completed  al  puberty.  Fig.  12  n?presents  Ihe  chanicteristic  in- 
eoniplele  development  of  the  ranms  of  the  inferior  niaxillar>'  bone  in  the 
i^arly  weeks  and  months  of  life,  and  its  almost  complete  deTelopnient  at 
three  years. 
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The  chief  rharaelerisiit,  as  seen  in  Fig.  12,  Is  tlie  obliijui*  arrgle  wliirh 
Jhe  mnius  nmkes  with  lln*  IkkIv  of  tiie  bone  at  birth,  iunl  tliis  lKcoint?s 
|tncien1  vvhi*ii  loiripare^l  wilh  the  jaw  at   throe  years.     Tljr  juueh 
|ini|mrlmti  nf  tin*  nirnns  to  I  he  body  of  ttje  bone  at  tlin»r  yoars, 
and  the  rH*anTafi]*n»at:h 
B  Iq  a  ri^ht   angle   wlien- 
B  Ihey  join  art^  nntieeaJjlt*, 
I         Teeth,— The    devel- 
■  cipotetif   cif  Ihe  first  set 
^Hf  teeth  t)e;ziTis  at  abuvit 
^RBb  se\enHi  week  of  in- 
tim-uleritie  life,  and,  pm- 
fres^ti^  slowly,  is  coo*- 
plet^d  about  the  end  of 
iri&iiey.      At   birtli    the 
twenly    embryo    tt^eth, 
ten  in  earh  jaw.  an^  so 
I  enrlosed  in  the  alveolar 
'  pFocf*sses    I  hat    nothing 
but  the  smooth  mueous 
metiibmn<^    is    appare  n  t 
I  oti  tJie  giiJiis  above.    Be- 
low, Uiey  art*  eunneeicd 
witll  Ihe  bmnches  of  tlie 
[inXenor  dental  rier%*e  (an 
tmpofianl  rliniral  fatt  to 
be  itniemtjeri-nl)  throQj^'h 
openings  at  the  l>ottotn 
Lfif  (hi*  al  veular  prort'sses, 
[When  catdtication  of  the 

upcIi  of  the  tootli  begins,  elimgaLion  also  takes  place*  and,  as  the  tooth  is 

I  enriched  in  bony  watts  betow  aiid  on  the  sides,  it  ^'radually  inxjws  ttiroiigh 

pfjiril  of  least  resistanre,  namely,  the  gum,  whirli  covers  the  to|i  of 

►  at%'w>lar  |jro('esses.     Ttie  fontirnied  jjn^ssnre  ^Tudually  causes  atrojiliy 

[of  the  mucous  inendii*ane,  and  the  ( rown  of  the  tooth  appears  on  the 

if  ftie  gums.     The  vanous  h*eth  corne  thron»;ti  ttie  i^unt  at  times 

rh  *in'  regulated  acronting  to  their  developnjeni,  ttiat  is,  al   times  eor- 

[ti!!«potidmg  to  the  ealeitieation  of  their  roots  and  eonseqnent  elongation. 

[This  pnw^ess  usually  takes  [jiace  in  groo|>s  and  with  eonsiih'rahte  i-egu- 

[liLrtiy  in  the  averaiH'*-  normal  infant,     Vajiations,  botli  ai^  to  llie  ortter  in 

fhtrh  Ihe  te**th  app^nir  and  in  the  lime  of  tjieir  appearajiee,  are  so  com- 

Ihal  il  seems  ttanlly  prarlicable  to  have  set  rules  ttesiguating  these 

The  «»xperierMe  of  ditTerent   physicians  stn^ms  ti»  differ,  biit  all 

ti<mlty  are  guideit  by  very  general  rules.  An  uifaid  may  be  born  uith 

or  more  Wn^iiu 

1 


,^^ 


Wfcrrpu  MiiMHmi,  Ilarvani  rntvisrstty. 
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The  first  tooth  may  appear  at  any  time  during  the  first  year  of  life,  or 
may  be  delayed  until  the  second  year  without  any  other  apparent  vice  of 
development.  In  like  manner,  every  kind  of  variation  may  be  met  with 
in  the  order  in  which  the  teeth  appear,  without  the  slightest  evidence  of 
any  pathological  condition,  mental  or  otherwise,  being  found  either  at  the 
time  or  later.  It  is  therefore  unnecessary  to  alarm  the  parents  by  stating 
that  their  child  is  abnormal  because  it  has  not  cut  a  tooth  in  the  first 
year.  We  should,  however,  carefully  watch  these  children  and  be  sure 
that  their  food  contains  the  proper  nutritive  elements  not  only  for  their 
age,  but  also  for  their  individual  digestion. 

Fio.  18. 


Five  periods  of  «leveloj)ment  in  the  first  <iontltion. 

The  appeararicr'  of  the  teeth  in  groups  suggests  ceiiain  practical  divi- 
sions to  determine  various  (juestions,  such  as  the  best  time  for  weamiig,  or 
for  vaccination.  These  divisions  constitute  the  denial  and  interdental  periods. 
In  my  individual  experience,  the  first  tooth  appears  at  about  the  sixth  or 
seventh  month,  though  at  times  I  find  it  much  etirlier,  as  at  the  fourth 
month,  and  later,  as  at  the  ninth,  tenth,  eleventh,  or  tweltlh  month.  The 
first  tooth  which  develops  sufficiently  to  come  through  the  gum  is  in  most 
cases  one  of  the  middle  lower  incisors.  The  groups  and  the  dental 
periods,  allowing  always  for  many  variations,  are  as  follows: 

TAIU.K  7. 
Tnnpnrartf  Tuih.      FirM  Ihtitit'ujn.      Turnhj  in  XfimfnT. 

Dental  Pericnls.  (irounsof  Te<*th. 

I.       »)  to    8  nioiilhs 2  middle  lower  incisors. 

II.       8  to  10  months 4  iipj)er  incis.»rs. 

III.      12  to  14  months 2  latenil  lower  iin-isors  und 

4  first  molan?. 

IV.      18  to  20  months 4  cjinint's. 

V.     28  to  H2  montli.< 4  sin-ond  molurs. 
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'Hk*  st*coiiri  gi^t  oj  \*H*\}\  bt.'i,'iii^  \ti  ivplacij  the  first  at  about  the  sixth 


Tear. 


TABLE  8. 

FSmtttMnrnt  Tf*ih.     S^cimtt  Jh^iiUitm,      Thirtif-Uttt  iu  Xutftt*tr. 

^» ,.,,,*..,*....*-*.*.»-. **..,._,-..,    4  llrat  itiiHurs, 

T  .,..,.*.,.,*..**,,,..,..-*..***..      .    4  middle  i^irihnrs. 

*■  -,,,-..,,-*♦,,...*,,,...-..*.>,.....   4  InU'irwl  iiH'i^iurSi. 

1*  ..,..,,,..... ,,**.»,♦..-.,....   4  tirst  liieus^ildi** 

l<^  ,...*.............*....* * 4  aot^iMid  hifUb|rtdfi. 

II  .,.,..,,,. ...*,...........   4  t^niiits, 

1  li  ,     ._.,,.,,..,, , , , , . , 4  &t5c*.md  nioliit^, 

1 T  V*  26.  ,«,,,.*-♦..**♦.,.*. •  *  * .  * 4  third  sntditre  ( wi*dinti-twth ) . 

S2 


Th**  first  four  teeth  of  the  second  dentition  are  usually  fftlled  the 
sixth-year  molars.  They  do  not  replace  any  of  the  permanLnit  tueth,  but, 
the  jaw  having  gnjwn  so  ai?  lo  [imvide  spaee  baelc  of  tin ♦  tenijiorary  teeth, 
Itiey  appf^ar  bat^k  of  and  uext  to  tljr  seeutid  mo  tars.  Ttus  usually  oceurs 
at  abt>iil  the  sixth  year. 

In  itie  .seventh  and  ei^^hth  years  tlie  pennanerd  incisoiis  replace  those 
of  the  leniporan*  set.  In  Uw  lunlh  and  tejdti  yeafs  the  bicuspids  reptace 
I  the  teniporary  molars.  In  tlie  etevenlh  year  the  permanent  canines  re- 
(place  the  teui|>orary,  and  in  the  tweltTti  year  tlie  four  second  molars 
japjienr.  This  really  coiuplctei^  thi*  second  deidition  of  childhnnd*  twenty- 
jt-ijrtji  t*-t*lh.  The  n*niainiiig  four  molars  belong  to  a  period  of  adult 
jfftmlh.  Fi^.  14  (page  52)  shows  the  mariner  in  which  the  permanent 
jliH*lh  repbce  I  he  tenifKirarj*  set  between  the  ages  of  ^h  and  twenty- five 
lyi-ar^, 

THOEAX.—Top   OF   STEftNCM.^ — From    the    few  observations   Avhich 

|fi»  lR**^n  made,  tlie  t*ip  ui'  the  sternum  in  infancy  and  early  t/hlldhoofl 

ii$  Iti  U'  opposite  s4iiHe  part  of  the  first  or  second  dorsal  vertebm. 

DiJ^nrTOi^* — The    antun>()nslerior   diameter   of   ttu*    interior   of    the 

iliioRiX  is  to  Ihe  Inuisverse  diajneter  at  three  years,  afcurdiiig  lu  DwighTs 

J**Friv^*fi  Sect  ions/*  as  one  lo  two,  and  in  a  child  t*f  trom  five  to  six 

Aim)  the  depth  i^  even  relatively  ^'n*alen     Tlit'  ribs  bend  much 

ii-T^-  4i*i«  kwanl  ttian  in  the  adult,  and  the  back  tirst  Ijeconies  nninder  and 

(Ifaetj  fiattt-r     At  four  or  tive  years  great  jin>gress  in  growth   has  been 

and    the   infantile  fonn  of  the  thorax  has  wholly   disappeared. 

_eB,  tiowrven  |iroi>a|}ly  u()  on  for  some  years. 

M  '  (toH, — Towanls  the  end  uf  the  lirst  year  the  bomHcentres  of 

be  slcnium  ha\*e  jq^iwu.  and  the  slenmni  has  g^iined  a  good  deal  in  sta- 

ty.     N«*w  points  of  ossifii'alitjn  tmve  probably  appeared,  but  still  the 

mm  is  essentially  airtllagunnis,  the  btute  utenHy  consistin;^'  of  islands 

I  a  »t«  of  cartilage.    At  two  years  of  age  the  manubnum  and  the  second 
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and  third  pieces  are  nearly  ossified,  but  their  shape  is  jnade  by  their  carti- 
laginous borders.  At  three  years  I  have  twice  seen  the  manubrium  and 
the  second  piece  of  the  sternum  presenting  in  bone  their  real  shape,  while 
the  third  jriecc  was  still  framed  in  cartilage.  Sometimes,  however,  the 
process  of  ossification  is  more  backward.     The  ossification  of  the  lower 

Fig.  14. 


- — 

rrLiiMiijin 

11  years 

[un  1 1 1  rrri> 

^                  ^, 

Kiirlit  ii«Ti(Mlv  iif  <Icv('li>]ini(>nt  in  flu*  mtoihI  ilfTititinii. 


pari  i)i'  \\\r  slrnmm  is  l«'ss  advanciMl  than  lln'  nj)prr  ))aH.  As  to  its  rola- 
tivo  si/c  opinions  ilitlrr.  Probably  the  individual  variation  is  very  grt^at. 
Tilt'  ribs  hrin^^  fonij)anitivf*ly  horizontal.  Ilic  cartiiajrcs  rise  vorj'  little,  and 
at  tlh'  lower  part  of  lln»  rlicst  in  front  lliry  an*  nearly  tojr(»ther,  making 
narrow  inlercoslal  spaces,  tlie  sevenlli  cartilajre?  oHeii  meeting  below  the 
body  of  the  sti'rnum.     In  llie  di^ad  body  of  a  youn^^  child,  e.specially  if  it 
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be  eiiiariafed,  it  is  slriking  to  see  how,  after  Hit*  tadaverie  ri|(klily  has 
mKd  awa>\  ttir  glrmuiu  and  tarlilages,  Inrming  tht*  front  of  IIih  rhesl, 
HSflh  at  Hie  poiitt  where  they  join  the  ribs, 

HisPtHATKJN, — Al  birtli  Uiere  is  no  decided  type  of  resijiratioii  fur  the 
two  sexes.  As  the  infants,  holU  ntale  and  feinale,  however,  ^tuw  (^Ider 
arid  a  tuoni  equable  respiratury  lueelianisMi  l>eeunies  establislu-d,  1  liave 
fijynd  tliaU  as:  a  nde,  m  the  early  months  cjf  life,  the  type  of  respimtion 
h  aJwltiinuiai,     Vi^.  15  shows  the  irrej^ular  respimlidri  t>f  infancy. 


Fit,.  16. 


/VWA 


jW\m. 


K^iillhy  niTant.  t»itie  monrtm  old  ;  uwakr,  but  iiiiU-t. 


r 

■  DuPtiaAirM, — A  limited  nuirdier  of  uhservalinns  by  Lhvight  shovvud  the 

ih  '  N  ill  hv  (jpptisiti*  stitne  part  t(f  a  Sfiaru  hctwt'cii  {he  lower  pari  uf 

tUi  .^.:.ii  and  the  upper  jiart  of  Ihe  tenth  vertebra. 
Tnrnus  ttLAXU. — ^The  thijmtui  is  most  deveUjped  in  llie  lirsi  two  years 
frf  life^  but  it  persists  longer  than  \vas  formerly  tauj^ht.  During  its 
g|i.*4tt**^t  development  it  is  found  in  the  neck  as  well  as  in  the  thorax,  ex- 
'Imdtng  perhaps  2  cm,  (|  ineti)  id)ove  the  sh^rnuni,  which,  you  must  re- 
metiiben  is  no  small  part  of  the  surface  of  a  child's  neck.  The  thymus 
rjtiends  ihnvu  the  anterior  luidiastinuni,  lying  on  the  perie^irdiuin  in  tw^n 

I long  li>lws  on  I'ither  side  of  tiiL*  median  lim*.     The  extent  of  Ihesf  litbes 

h  very  vnriiible,  and  the  two  are  not  usually  symmetrical     (  have  s^en 

Mil,  even  in  an  infant,  sti  developi.*d  that  the  longi^r  nrarly  reached   the 

rer  emJ  nf  tlit*  sternum;  but  it  is  very  uneonunon  for  it  to  reaeh  the 

djii|»hni^ni.     Thi*se  prolongations  become  thinner  as  they  descend.     The 

thyntiis  is  a  thirk  mass  bt'hind  the  tii'st  pi«-e  of  tht*  sternum,  when'  it 

t\*sX&  iin  the   top  of  the  lieart  airainst  tlu*  great  vessels  eoneealing  Ihe  in- 

tififftinali*  veiiis^  niore  or  tess  of  the  superior  vena  cava  and  the  arch  of 

Ihe  aorta,  and  i?xtenduig  baek  U\  the  trachea.     Lower  down  it  extends  on 

rlthiT  Hide  into   the  angle   between   the   perieardium    and    the    hmgs,   or 

raltit-r  pit-une.     A  seetion  of  the  thymus  madi*  by  iiuight  was  found  lo 

rnii  ttf*aj'ly  liorizmdidly  fh»ni  the  hip  uf  the  fimrth  dorsal  vertebra  to  jnst 

ive  llie  junrtion  of  ttie  srtond  rostat  ^adihigi*  with  tlu*  stermnu. 

Tilt*  nivity  id*  the  tlu»ra.x  S(*ems  to  hi*  liivided  int<j  thive  partsi  our  on 

rrttiiT  sjdi'  of  (he  lungs  and  a  UH^dian  one  (Hcupied  by  the  thynms,  the 

traiisvfrsi*  part  wf  Ww  arrh  ^y(  Ww  aorta,  with   the  superior  vena  cava  on 

lift  r^d*  and  Hie  Inidiea  and  o'SiJphagiJs  bi*hiud.     The  area  irccupied  by 

Itu?  thyituis  is  very  nearfy  equal  to  that  of  the  left  lung.     The  thymus 

n-arhi*:*  hark  ward  on  Ihr  Irft  fif  ttre  aorta  tjehind  tlu^  l<*vel  of  Ww  front  of 

tin*  i^iiinul  i  idunni.     Ttien*  i.H  also  what  stHuus  to  he  a  piece  f>r  it  hi *t  ween 
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the  vena  cava  and  the  trachea.  On  the  upper  surface  of  the  same  sec- 
tion, at  about  the  level  of  the  sternoclavicular  articulations,  it  Ls  in  front 
of  both  innominate  veins  and  behind  the  right  one.  The  lungs  are  pre- 
vented from  approaching  each  other  so  nearly  behind  the  manubrium  as 

they  do  in  the  adult. 

Fig.  10. 


Frozen  section,  chil»l  of  ihix-c  years:  UL  marks  right  lung;  LL  marks  left  lung;  T  marks  thymwi 
gland  ;  (}  murks  gullet :  CS  marks  suiierior  vena  cava ;  AA  marks  aortic  arch  ;  VA  marks  vena  azygns  ; 
F  marks  some  fluid  which  hai>i>ene<l  to  1h?  In  the  right  chest ;  BT  marks  bifurcation  of  trachea. 

A  frozoii  s(H*fion  (Dwijrht)  f>f  a  child  thn^^  yoai-s  old  (Fig.  1<>)  shows 
that  Ix^hind  the  inanubrinni  therr  is  much  more  of  the  thymus  to  the  left 
than  to  Iho  riglit  of  the  median  ]im»,  and  its  dulness  on  j)ercussion  must 
have  })eeii  evid(»nt  at  the  l(»fl  of  the  st<»nium.  Below  it  merges  into  the 
cardiac  dulness,  and  no  distinction  ]»etween  tin*  thymus  and  heart  is  possi- 
ble' by  prrciissioii. 

The  lln'orelical  results  of  (enlargement  of  the  thymus  arc  very  srrtous. 
Kesting  oil  the  anterior  and  wrak*'r  v(Mitricl(%  which  is  prolonged  upward 
into  the  pnimonary  aH<'ry,  it  jiuiy  interlerr  with  the  pulmonan'  supply  of 
blood,  and  by  compn'ssin^-  fi^.  innominate  veins  and  the  superior  cava  it 
may  interrupt  \]\r  n^turn  of  v,.|i(ms  blood  to  the  lungs.  Wheth(T  or  not 
it  may  compn.ss  ihe  tlioracj,.  <lu<t  is  doubtful,  })ut  ii  cfriainly  may  prt^ss 
oil  the  tniclira. 

Tlie  thymus  is  said  ofltMi  to  jxTsist  for  several  yeai*s  aHer  j)uberiy,  but 
obs^'rvations  are  not  muiKTous  on  this  j)oint.  It  set^nis  to  disappear  fnun 
the  neck  and  from  the  trout  of  the  heart  and  to  remain  longest  behind  the 
firs!  pitM-e  of  the  sternum. 

Hkaht. — The  changers  which  take  plact^  in  the  infant's  heart  after  birih 
arc  not  simultaneous,  which  is  a  point  to  be  riMiiembered  in  making  a 
dilTereiitial  diagnosis  of  cardia<:  disease  during  the  first  ten  days  of  infancy. 
The  following  table  states  the  time  at  which  th(»se  changes  .should  occur: 
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TAIILIC  *X 

I^iMstiiS  Venoaufl,^— Thft  ductu>^  x<^iif*sus  b<*t'(>ni*.«  a   flbmuK  eord  in  Un^  flseure  of  the 

iliii'tUjH  v**itn •»*iJ;j<  if*  fn^in  twu  tit  13 vf  days, 
BlSBtachi&S   ValTe. — Thv   intni-utt^rint*   fiiTirtlMTi    of  tha   KiiAt^Lchliiii   vuIvl*    pnuH'tlcully 

(Ip4I p pULf^  itt  tittv^  Ml  Mrtli,  but  \b<  rt'niiiiTH  chu  Ih;  found  fiir  uii  ifidi*fliut4;  pfri<»d.    (S«e 

bt^rt  ili"MvU<l  l*y  Dr.  F.  D^itor^  Fig.  17,  fmiuir  |j4u^c*>4.) 
T^onUBOn  Ovale,— Thf  f*>nuii*^ii  itvulc  u^uully  tliJAt*!^  wlxmt  thf  t«nitlj  djiy,  Imt  tht^  uppor 

tittTt  •*»ineiifrit^  TH*vor  clfiits,     Tlie  <u-lofit'<J   fdRuiwii  ovnK'  is^  s*.**?!!  h\  this  s^tinu^  ht^irt. 

Due tiia  Arteriosus*— Th*»  durtui  urteri*tMit  i^  ulKmt  1.0  cm.  ( j  itii'li)  lung.  hi4»  h  diametwr 
•*f  abcmt  /ili  i-rii.  (I  irvo!i)»  imd  l*?  iu«uiilly,  tin  far  u^  Ik'Sh^  pi^niftiw  t<»  thn  hlorsd  is  ciui- 
oeni«i,  obliU'niU.^  in  frum  ft»ur  t^j  km  ditys.  Ju  ruiiiuinfi  forms  a  fibn»ua  ivjud  iiiuKHjct- 
itig  tBe  |iu]Tiit>TiJini'  iirt*.'r>^  mid  lht»  anfta.     (*^***^  Fig*  18^  facirif^  p*Hjt'  54. ) 

tTmbilical  Vein. — Hie  yiiibitit.'4iJ  vein  "tH'toin**  lht>  nmud  Uiifiinicnt  of  th«.'  Uvei",  and  Is 
oUlitt^riLUftl  m  fr(»in  twi>  t<*  flv<^  dav:^.  Afe  p^ijiitcnl  out  by  Jik.'<ihi,  it  ditfere  from  the 
aru^(«  Ti*ry  mui^h  U*^  than  is  w^ual  with  tbt?  vt^!n«  aii*i  artt*rit»s  in  other  part«  *if  the 
!^<lj'.     Jy^  mu*r*ujjir  layt*r  i^  ^'^^'  latgt*  utid  stJ^'tig, 

I7llibili<^l  ArteHee.— Th«^  umliilitiil  artii-rii'^  in  thi'ir  uppiT  part*  Ih.K'^juu!  *^bUt^-'raUxt  in 
ffoau  twr*  |ij  tivc  day*,  forming  the  initi.*rinr  tnii*  lJguiiii.*iiU  of  ih*^  bladd«.^r,  whibj  the 
ifrvcr  pBTt^  tvniain  |>prii*»u*  and  forTu  the  .vnpf rior  xfi^ifid  art^ricsH  Thi*  urnbiUcjil  artorif* 
W  tViuJIy  lhi<*k  and  strung,  owing  to  llu^  grtnit  drvi.4ojiiitirnt  of  thpir  muHcuhir  layer. 

11  h  gL^iieraJly  \w\d  thai  in  tht^  first  yt?ar  of  lifb  tht*  long  axis?  of  the 
bcari  is  niore  nearly  horizonial  than  laten  The  apex  is  th*H%r]|t  by  many 
lo  b*'  liiglier.  This  is  (rut?  in  tht^  first  few  years,  but  somewhat  later  it 
niay  be  found  in  th*^  artnlt  jinsiHon,  m%  in  t^ases  whtTi^  I  he  Inwor  pari  of 
the  sieniufn  Ls  backward  jn  develojuaent  and  th*.'  cartilages  <rro\vded 
tcujtther*  il  ntay  hv  in  a  lower  space  than  nomtaL  It  is  not  unlikely  that 
a  snljscHpienl  rhango  in  Ihes*^  poriions  of  the  walls  would  fontM't  this, 
Ttiiis.  if  in  the  early  eonditioji  the  apex  wen?  at  ttie  sixth  iiiterrostal 
Sfttft*v^  a  Wigtliening  out  of  the  lower  end  of  the  sternum  n tight  eause 
<]t*srenl  of  thi^'  libs  as  would  brin^'  il  irdo  the  fifth  space. 

eight*-^As  shdwn  by  Boyd,  tlie  weight  of  the  heart  in  proportion 
♦o  that  of  the  whole  body  does  not  vary  much  at  different  ages,  so  that 
lite  relaltve  labor  of  the  heart  does  not  materially  tiiffer  between  the 
jraunjj  subject  and  the  adult-  In  the  first  few  years,  however,  the  incn^ase 
nf  Hie  weij^ht  of  the  heart,  is  |3rreater  than  at  about  the  fourth  or  litlli  year, 
and  Ihis  incrt^ase  is  again  ^^ater  at  about  puberty.  These  are  facts  of 
pmrtical  iinporiaiire  U*  be  remembereri  when  we  an?  studying  the  dis- 

cfinditioiis  nf  the  lieart. 

TABLE  la 

At  Mnh .,...._.........     2(>.«J 

1|  y<*»  ......,,.,..., 44.5 

S /••» - . ...................    m.2 

6}  jmi.. .,..,......., 72.8 

tOiy^nrK  _ __ _..,.    Ii2.fi 

17  y*-Tif*  .  , ,*.......   23:iT 

Tkt^  17  niid  18  show  the  heart  in  tlie  early  days  of  life.     (Dexter.) 
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BLoun-VEssELs. — ''  At'cordiiiitr  hi  u  luuiibrr  of  actual  observations  made 
by  R.  Thoina,  thi^  ptjsl-fu-tal  ^Tuwlh  is  relaMvety  siiiaUest  in  the  connnon 
carotid,  and  lat^'^^s!  in  Uic  ix-nal  ami  fpniiiral  arteries.  Between  these  two 
extreiues  there  aiv  found  the  subf^lavian,  aorta,  and  pulmonary  arteries. 
These  iire  diflerenees  whioh  rorresimrHl  witlithu  differences  in  Ihe  ^owlh 
of  llie  sevem!  parls  uf  Ihe  body  snpplit'd  by  tlju.^e  blood-vessels.  In 
regard  to  tlie  refia!  artery  and  the  kidney,  it  has  been  found  that  the 
transverse  sertLon  of  the  funner  grows  more  rapidly  than  liie  vohjine  and 
weight  of  the  lalten  Tims,  it  ougiit  to  be  expected  tliat  con^fe^stive  and 
inflannnatory  processes  in  the  rena!  lissne.were  ahnost  predestined  by 
this  dispn,*poriiun  between  ihe  siite  i»f  the  artery  and  tlie  ronditioji  of  the 
tissue.  Moreover,  the  Resistance  to  the  arterial  rum*nt  offeivd  by  the 
kidney-sidjstance  depends  also  upon  the  readiness  witli  whii'h  the  cnn\*nt 
is  pennitted  to  pass  tlie  capillaries.  It  has  been  found  experimeidaMy 
that  witlnn  a  ^nviMi  time  more  Mater  jiroportionately  can  bi*  squet*zed 
thronijrh  ttieiii  in  the  adult  than  in  tlie  chikh  Tliese  anatonucal  differences 
may  therefore  be  Uie  reason  why  rejial  diseases  are  so  nuu^h  nion*  fR-- 
querd  in  infancy  and  t  hildhood  from  all  causes,  with  tin*  exee|ition  of  tlml 
one  which  is  reservtnl  for  the  la^t  decades  of  natural  life,  aiiieroukdous 
degeneraijon/'     (Jaeobi.) 

Pulmonary  Artery. — It  is  doubtful  whether  there  is  any  essential 
diUcrijrncr  ut  tlidereid  ages  in  the  origin  of  the  pulmonary  artery.  If  we 
say  that  in  tlie  irdant  it  is  rather  higher  than  later,  we  have  stated  id>out 
all  that  is  justitiable. 

LuNttS. — At  what  age  the  lun^^'s  rt*aeh  tlieir  full  expansitm  forward  lias 
not  been  deternuned.  It  would  appear  iliat  it  Ls  not  before  Vwq  or  six 
years,  and  it  is  probably  still  later.  As  the  chest  expands  laterally  llie 
lungs  of  course  increase,  and  tlie  relati%"ely  greater  size  of  tiie  iieart  to 
tlie  lung  hi  the  infant  depeuds  esseidialty  on  the  size  of  the  lungs.  During 
the  first  year  of  life  (acx-ording  to  Northrup)  the  alveolar  walls  are  thick 
ami  flieir  blood-vessets  are  held  loosely.  It  is  not  until  tlie  fonrih  or 
fifth  yem*  that  the  proportitjuah^  adult  development  between  tlie  alveoli 
and  the  brtmehi  is  attained,  and  the  stroma  has  become  dense  and  bind- 
ing, rt^strainiug  the  capillaries  as  in  adult  life.  In  hifant  life  ttie  underlying 
loose  tissue  lining  the  hn>ncliial  tubes  gradually  hinds  the  mucous  mem- 
brane to  the  flbrtimuseular  wall.  From  this  time  it  keeps  pace  in  its 
growth  with  the  other  r<uiipact  tissues,  uidil  in  adult  life  it  appears  as 
dense  iibn»us  bands.  During  the  (irst  two  yeai-s  the  air-cells  have  not 
attainetj  the  proportionate  capacity  which  exists  hi  adult  liti%  and  the 
bronchial  tree  is  still  lai^e  in  proporiion  to  the  dilating  and  nmlliplying 
a}ve*»li.  Again  the  air-spaces  developed  from  tlie  tt^nuiual  bronchi  have 
covered  themselves  with  a  continuous  layer  of  (lat  imcteated  epithelium. 
In  its  subsequent  growth  in  adult  life  it  is  believed  that  the  expanding 
alveolus  does  not  increase  its  number  of  epitlielial  cells  to  cover  the  mon* 
extended   wait,  but  somewhat  enlarges  their  size,  and,  sUll  further^  tlial 


NORMAL    nEVEI.OPME??T. 


57 


somr  of  the  Hatteiiefl  epithelium   loses  its  unult^i  and  ox}raiids   tu   ftirin 
\m^\  vory  tliiri  pUitc!?,  vii\Uh\  rt^F\nra\oT\  epillieliuiii. 

ABDOMEN. — LiviH, — The  liwr  is  prupuriionately  large  al  birth  and 
m  early  childhood,  aiid  tan  be  telt  below  the  edge  of  the  ribs  in  the  right 

3C'horidriuni,  its  border  being  about  1  or  2  vuu  (f  to  |  inch)  below  [he 
I  er  rib. 

(Brail-Bladder. — ^The  fiindus  of  the  yaii-hladdtT  Ls  in  relation  In  the 
^urbjte  ut  thi>  body  atjont  lliat  of  the  nirith  costal  cartilage  near  the 
bcirrler  of  the  right  rectus  iiiuscle,     (MuCleilan,) 

Spuuen.^ — There  is  nothing  especially  to  be  noteti  in  the  spleen  hi  child- 
hiiod,  as  it  rorri^si]>onds  in  its  po^silion  to  lliat  f>f  the  adult.  According  to 
Ffisfer  the  spleen  arrows  mpidly  in  eariy  iidancy,  but  in  pro|jortion  to 
that  of  the  adult  is  both  ahijsolulely  and  relatively  snialler.  It  is  said  tliat 
the  fipleen  when  enlarged  enemaeties  more  upon  the  thoracic  cavity  than 
in  *'  *  H,  owin^'  to  the  ffn.^atiT  resistance  fdTered  by  tlie  {'fjstocolic  fold 
of  /  idoneuni  upon  wliich  it  i-ests.      Iti  many  cases  of  enlai^nl  spleen 

from  T&iied  causes  wliieh  I  have  met  in  infants  it  has  seemed  to  me  tliat 
Ih**  abdomen  wa^?  encroactied  nj>on  to  a  i^n^eater  extent  than  hi  adults, 
and  iluit  bc»th  tlie  physical  and  the  rational  signs  of  the  enlaii^^d  splee 
in  llie  Uiomx  were  n^latively  insignilicant  and  often  ditticidt  to  detect 

PjuscREAs. — Ttie  fimctinn  and  the  anatoiny  of  the  pancreas  correspond 
rerj*  dosely  to  thai  iif  the  saiivai'y  glands.  It  i.s  situated  in  front  of  the 
ftist  lumbar  vertebra^  behuid  llie  stoojach,  and,  according  to  the  variations 
pTDdared  bj*  b^  and  the  growtli  of  other  paris,  lies  somewhere  between 
thi*  tnnbUicus  and  the  ensifonu  c^iriilaj^e. 

The  relative  position  of  the  spleen  aiid  pancreas  to  the  stomacti  and 

doix}enam  ia  shown  in  Fig.  19.    The  oi^ns  were  obtained  at  the  autopsy 

pEn  inJatit  len  months  old.     The  spleen  is  behind  the  cardiac  end  of 

stotuacti,  and  ver)'  near  its  extremity.  The  pancreas  extends  from 
tbe  spleen  (its  tail  being  in  close  apposition  to  the  latter  organ)  along  the 
po^eriur  fiurfare  of  tfie  stomach  and  somewhat  u]nvard  in  the  si?iatler 
curv^aturc,  piissing  bctiind  the  duodenum  and  its  head  resting  in  tlie  con- 
^¥ity  of  the  duodenum.  The  curve  of  the  duodenum  is  also  clearly 
shown  iri  the  specimen. 

Kjhsky^. — ^The  kidneys  aiM^  lobulated  at  birtli.  This  icjiidilitm  con- 
tinues for  a  long  time  and  then  disappears,  the  lobulation  being  repre- 
sents by  the  pyramids  of  Malpighi.  A  few  years  after  birth  the  position 
ifid  relations  of  the  kidney  approximate  those  of  the  adult  (McCletlan), 

Supraretial  Capeules, — The  suprarenal  capsules  are  relatively  targe 
H  hi  «tEt%  and  gradually  approach  the  aduit  proporiions  as  the  ctiild  grows 

^^V   BLABDeit. — Although  smalt  at  biriii,  the  bladder  soon  becomes  capable 
■  fif  grml  disteriiion. 

"  Symington,  fri>m  a  frozen  section  which  he  inade  in  the  median  plane 

Uifviigh  lie-  t»*Hh  fit  a  child  seven  months  old,  shows  the  position  of 
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bladder,  which  happened  to  be  distondtMl  It  iakt?s  up,  practically,  the 
whole  of  the  lower  portion  o\'  llie  abrlurrien,  an  obsprvatinn  wliirh  at 
onee  sugjjests  the  dirfieiilty  oi^  making  a  rurrvt  1  jdiysical  examination  af 
the  infantile  abdomen  duriji^^  life,  unless  certain  that  the  bladder  Is  empty, 

Thp  above  fact  was  tstrikingly  ♦exemplified  in  !i  UUIe  girl,  tlir*^'  yi^nr^  q\4,  who 
was  in  my  WRrds  nl  the  Children's  H*is[iital.  She  was  sent  to  the  hospital  for  an  ei* 
amirialioii  in  n-^ferpm^e  to  the  advisahijtly  of  an  operation  to  remoA-e  an  aMotninal 
tumor.  On  inspection,  n  rouncleil  prominenui?  extending  from  the  pnbes  to  3  cm, 
(1}  int-hes)  above  iht*  umbilicus  «n>ulcl  be  plainly  aet^jt.  By  palpation  the  tumor  roold 
be  felt  extendiiifer  Troin  liie  riybt  inj^niiml  region  over  to  llie  crest  of  the  left  ilium. 
Tbn  tumor  was^  s^ofl,  elaslie,  and  nnelualintr.  Ft  was  evid<'otty  not  in  the  abdt>min;U 
walls,  hut  intra-abdominal.  Ttie  child  was  ^aid  to  have  been  dliug  Tor  over  a  week, 
ami  to  have  grown  Ihin,  She  passed  her  urine  fretjueutly,  but  in  small  quantitiea. 
Nothing  abnormal  was  founfi  nn  an  analysis  of  the  urine. 

Suspecting  a  (ii^^te^defi  tiladder,  a  catheter  was  introdoced»  arid  27fJ  e.c.  (9  <*unees) 
of  urine  were  witlidrriwn.  Th*;  tumor  immetiiately  disappeared,  and  ttie  abdomen 
became  soil  and  i^esonant. 


A  prartirat  lesson  to  be  drawn  from  ttiLs  case  is,  (hat  the  bladder 
should  iiivttriably  be  carefully  examined  and  emptied  befon^  diagnostiea- 
tin^  or  operating:  iti  abdominal  disease,  I  iiave  seen  a  distinguished 
lapanitoinist  neglect  this  pn*tautif»n  in  a  young  eliild  while  operatinj,^  fi^r 
appendicitis,  and  on  opening  the  fdsdomuial  eavity  cut  directly  through 
the  walls  of  the  bladder.  Tlie  urine  flowing  out  through  the  wound  was 
tlie  Ili'st  indication  to  liim  that  he  had  failed  to  appreciate  that  in  early 
life  llie  bladder  is  essentially  an  abdominal  or|*an. 

Stomach. — Many  peculiarities  of  the  digestive  tract  may  arise  from 
such  causes  as  the  ditferent  proportionate  stages  of  development  of  the 
parts  of  tlie  gastro-enteric  tni**t  at  difl'erent  ages,  and  to  differenees  in 
their  peritoneal  attachments.  The  stoniaeh  grows  very  mpidly,  and  peeu- 
liarities  of  stiape  appear  at  an  early  age.  I  have  seen  a  stomach  of  fonr 
and  otje-half  njonths  whiulu  although  small,  was  relatively  broader  than 
in  the  adutt.  The  adult  stiape,  however,  is  soon  acquired.  How  perma- 
nent this  may  be  is  as  yet  unsettled  Thei*e  is  no  doubt  that  great  dila- 
tation may  b(»  hiduced,  and  it  is  highly  {>robiible  that  where  loo  small 
quantities  of  food  are  given  Hie  normal  stomach  will  contract.  It  is  also 
very  likely  that  certain  shapes  are  acipured  at  a  i^ery  early  period. 
Dwight  has  shown  nie  in  a  young  child  a  well-marked  antntm  ptiioH, — 
that  is,  a  pouch  above  the  pylorus,  which,  hi  extreme  rases,  fVirms  almost 
a  separate  chamber  It  is  evident  ttiat  the  elinieal  significance  of  our 
anatomical  knowledge  of  Uie  growth  of  the  stomach  in  I  he  lirst  year  is 
very  gn^at.  This  {luestion  of  growth  is,  in  fact,  one  of  tlie  most  importaid 
iactors  in  tlie  problem  of  tlie  substitute  feeding  of  inlanls,  and  a  lack  of 
its  thorough  comprehension  often  leads  to  most  unroriunate  results. 

Capacity.^ — There  has  been  miicli  dispute  as  to  the  proper  method  of 
determining  the  gastric  capacity  during  intancy.     All  methuils  are  open  to 
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crilirtsm,  but  by  coinbuiingr  all  the  methods  and  making  general  dedia- 
tion.s  wt*  can  arriv'e  at  practieal  t'orK^lnsion:;:  roneerning  ttie  sixe  of  tlie 
st«niuii*h  a*  diOVr«*nt  ages^.  One  of  the  inelhods  which  ntay  be  employed 
is  a  rlinieal  one,  and  is  as  follows : 


I 

m 


A  m«th*?r  is  si*l**cteil  who  is  yimi^j^,  heal  thy  ^  has  plenty  of  gimd  milt,  and  who 
ii  b«ililiy  infant  of  normal  size  and  wttighU  i*nd  appetite  according  lo  its  age,  and 
ibul  I*  tlirmnj;, — Hint  b,  digesting  well  and  gsdnmg  regularly  abont  30  grammes 
(1  ounci*)  A  d^y.  Thi?  in  taut  is  first  (.'aretully  weii^hed  ;  »(?3cl  it  h  EiUowed  to  iinrse 
III  it  b  **vidfr*nt!y  siitisUeil.^— that  is,  pracliially,  until  it  feelis  tUat  iU  sstomarli  is  full. 
ittlaiit  is=  then  w(^igh**d  again,  and  the  iutToas^e  in  weight  demde:^  the  gastric 
€4pacit|^  in  iiiinces  of  milk.  Careful  invegttigatifin  has  shown  that  one  flnid  oance 
oi  nsilk  w#»ighs  very  nearly  W  gramines.  Certain  control  experiments  have  shown 
Ihi6  method  of  determining  the  gastric  capacity  h  a  practical  one.  It  is  well 
Iteifwn  among  thuse  wtio  df'ul  in  cattle  that  when  fat  cattle  are  transported  huig  dis- 
tmiffi  su?  from  Chicago  to  Npw  York*  they  ^ire  tVumd  to  have  lost  materially  in  weight* 
pefb^»4  ttiirly  or  forty  pound?^.  If  thes*^  cattle  iire  allowed  lo  iill  their  stomachs  with 
vulvr,  *n  incrcitse  in  their  weight  will  h**  found  correnpanditig  exactly  to  the  weight 
of  tl|i^  wmlc^r  which  they  have  drunk. 

If  i%  liiiniber  of  healthy  infants  of  different  ages  and  of  average  weights 
mrt  M  and  weighed  in  this  way,  we  c^i  approximately,  by  cuntparing  the 
fgtiM  in  wt%hl  whieh  correspond  to  the  same  ages,  deteraiuje  the  gastric 
ea|i«ijty  for  earh  age,  I  should  not,  however,  consi*ler  this  by  itself  a 
mikble  tiieUiod  for  determining  the  gastric  capacity,  as  it  is  open  to  many 
itH'tions.  uluch  need  not  be  disfULssed  at  pnisenL  One  source  of  eJTtu% 
instance,  is  Itic  variation  of  the  infant's  app«*titc,  which  may  cause 
dtlier  too  great  distention  or  iindeHlllhig  of  its  stomach.  Another  m»*thod 
is  Ihi*  artua!  rneasurt*ment  of  the  gastric  capacity  at  tlie  autopsy,  with 
mtttabte  pn*cantinns  lo  avoid  ovt*r-dLstention,  In  i\m  way  it  has  been 
deleniuiunl  that  tlie  stomat^h  grows  very  rapidly  in  the  lirst  ttirt^e  motdhs 
afler  birth,  gmws  slowly  in  the  tbnrHi  month,  and  is  then  almost  quieseeot 
for  alHMjl  two  montlLs.  It  then  bc^ns  to  grow  again  until  it  has  reached  its 
adult  ^m\  Frolowsky's  rules  tor  determining  the  gastric  capacity  of  young 
iit^]t5  appn»ximate  to  their  results  so  closely  my  own  investigations  that 
I  liave  jvn*ptirt'd  from  them  tlgures  of  infaids'  stotuachs  at  diiferent  ;iges 
and  at  difTer»**jt  [jcriods  of  growdh.  The  tracirigs  of  the  stomachs  are 
Sk-mzL\  Frolowsky  shows  that  the  activity  of  Ihe  stomadt's  growih  is 
▼cry  gn/al  in  Ihe  llrst  quarter  i>f  the  first  year,  that  it  is  very  slight  in  the 
jecoml  «piarlcr,  and  Ihal  it  again  shows  a  modemte  activity  in  the  last 
pwi  of  Ihe  year.  He  reprt?sents  this  ai'tivity  of  the  slonmeh's  growth  by 
the  ratio  of  1  for  the  ttrst  week  to  2|  for  the  fourth  week  and  :i^  for  the 
elgtith  wi_*ek*  while  it  is  <*idy  3 J  tor  the  Iweltlli  week,  3f  IVjr  the  sixteerdh 
week^  ajid  3f  for  the  twentieth  week.  As  a  start ing-|>oint  from  which 
tti  raieiilate  the  above  proportions  I  have  taken  the  infant's  stomach 
sbuH^i  an  [iim-  ^14,  Fig.  8,  which  is  also  intended  to  n.-|)resenl  an  inlaid 
average  biiih  weight* 
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Fig.  20. 
Gastrut  Capacity  in  the  First  Five  Monikn  nf  Life, 

I. 


Infant  3  houra  old.    (;a]«u:ity  nf  stomach,  25  to  90  e.<;.  (|  ti>  1  ounce). 


ir. 


Infant  4  weeks  ohX.    iiUnnav.h  2^;  tiini^s  lanrer  than  I.    CafAoity,  7:>  c.c.  (2%  ounces). 
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Infant  H  weoki  oM.    Stomach  ^  times  larger  than  I.    Capacity,  96  c.c.  (3|  ounces). 


Infant  V^  'w*^k.»  oM.     Stinuiwh  :^>.:  tiiiu'x  hvnrtT  than  I.    rajiai-ity.  1<»<»  cr  (:<»'^  oxiucetiii 
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Infant  16  ^\-eekH  old.    Jstomaoh  .Hi  timeti  larK<r  than  T.    C'apacity,  107  o.v.  (3.56 ounce*). 


Infant  21)  wtt-ks  ohi.    Stomach  oj  times  larpcr  than  I.    ('^inwlty,  108  c.c  (.*^fi  oum*e0). 


NCmMAL    r*KVKLnPMENT 


I 


^^^( 

■■f" 


111  rain|i;iriiijf  Uii*sr  liu^jL^upi^riiniitii  wiih  ut  lual  i^Umiat-'Im.  Ihe  jfS4i?inV 
eo{iiii'ily  iu?  py^m  Un'  dxU*vi\  and  Isvuiiiy  wrecks  h  rfurnowlm*  snmll.  TJiey 
an*,  litjwf^ver,  r?xtri*uiely  valuable  tt)  bt^Kin  wifh,  m  il  is  always^  better  tu 
err  i>n  IIk*  .si«|i*  tifgiving  tntt  litlli.^  Ii*n<|  liiuh  leio  ihiuIl 

Tlii*  ^iystrir  ra|jarity,  art-onluig  t^*  Flebdimanu,  Ls  j^roatipr  ai  the  Biune 
ifsi*  Jn  the  arlitii  iaJly  fi^d  than  in  Iht?  bn*ast-fod  in  fan  L  Thk  observation, 
h<mvviT,  in  all  jirobability  only  eniphasizei^-  \Uv  injiioriance  of  bearing  in 
minil  till-  nnrniaJ  gsustrir  lajiarity  of  tin*  difleivnt  a^^en,  and  of  nsin^  (his 
kiiinvK't%t^  \o  jtn*ve]d  tli*>  ovoiiwdinj^'  wlriirb  lia^^  [inMlnrud  so  nolit  nahle 
m  (lifTen^iirtr  between  ttie  ?,m''^  of  the  ^tomaeh  in  breast-fed  and  aHitieially 
fed  in&uiK 

Sbice  the  developnient  of  the  methods  (jf  substituti^-tV^^dinK  in  rnnnee- 
ihiu  wtUi  milk  ntoditic^tion,  tliere  is  no  n^ason  tu  snptK^^e  Itiat  wheti  the 
infimt's  stoniarli  lias  lieen  pro^ierty  manai^Hi  it  Is  any  lai^^'er  than  in 
bneast-f«*rl  infanls. 

The  itiiise,  however,  which  (x^idnees  the  most  uniforni  ijidivithial  dif- 
fen-iite  tii  the  '^^trie  t^aimeity  at  \hv  stinw  age  is  tiie  weight  of  the  infant, 
III  gi*nem!  it  *an  be  said,  the  ^rreater  the  weight  the  greati-r  Iht*  gastric: 
eapairjty.  A  good  illuslnition  of  tlie  rorrecttiess  of  this  rule  hi^  lately 
r»nie  nnder  wiy  notire,  where  a  breas^t-fed  iidant  of  twelve  niontli>?  with 
a  $tfinta<  h  nonnal  in  shape  prei?ented  a  gastri*^  ea|jacity  of  oidy  9tJ  to  lii5 
t^i\  (.1  to  3J  ounces).  This  eapaeity  eorresponded  to  its  weii^rld,  4289 
gr&ftinies  (i^J  pounds),  about  the  average  nfUMnal  weight  of  an  intaid  at 
t-i|rtit  or  ten  weeks,  ratlier  than  to  its  age,  wliirh  in  ttie  average  infant 
would  jireSi*nt  a  gajr^tfic  ai parity  of  240  cj'.  (H  CiUiiees). 

I  have  also  had  under  niy  rare  an  infant  of  six  weeks  whose  general 

dA*v«-|fifpnient  arid  weigtd  rorresponded  so  rlusely  tej  ttiose  of  Ihe  nta-nial 

•Terap-   infant    of   twelve  weeks   that    it   was    self-eviitent  Uia(    the   two 

iHtiH'i'd  of  fi»od  whirh  woidd  onlinarily  have  been  the  (jroper  allowance, 

far  as  ttie  a^ie  was  rnnrenied,  was  not  sntTicieni,  and  that  its  wei|rbt 

icatiHl  a  ^nistrie  rafmeity  for  an  allowance  of  four  onnei*s,  whirh,  in  tact, 
it  tmik  and  digt*sted  with  the  greate^^l  ease,  while  with  any  aJiiount  less 
tiuin  the  four  ounres  it  was  never  satisfied. 

hi  this  rinineetion  il  m  important  to  note  that  at  antopsies  in  nieasur- 
1^  the  gastrir  rapaeity  il  sh«jnld  be  done  before  the  stomarli  is  separated 

n  its  aies<*nteric  attaclnnent.  as  otherwise  it  h  easily  stmtelied  by  the 

introilnred,  and  will  ttien  stiow  a  greater  ra parity  than  wonid  be 

witldn  Ihi*  normal  limits  during  life.     In  looking  at  the  foUowiijg  illuslra- 

timii;  wliirh  represent  tlie  actual  sixes  of  a  number  of  stomachs  wtiieh  liave 

C0in^  under  rriy  observation,  il   is  interesting  also  Jo  note  tfie  dift'erent 

^mpm  whirti  tliei^p  stomaclis  represent,  as  some  of  them  are  very  dilTer- 

enl  friini  the  usual  cla^ieal  figures  represented  hi  books*     So  far  as  could 

b«f  a»i*tTtained,  IJiese  sliafies  ditt  not  ocrnr  from  any  especial  dispase,  such 

wmild  intluenee  the  outline  nf  the  stomarh. 

On  exafuiJiin;,'  Fig,  8  (page  34)  and  Figs,  21  and  22.  it  is  clear  that  one 


INi»  rules  for  ^m»vvlli  ran  be  deilueed  tmiii  this  very  liniited  yiiinher 
of  cases.  Tlie  s%niilicaiice  of  Hiese  fii^rt^s  will  be  understood  a  little  kti*r 
when  the  IVedint.' nf  Ihe  early  days  nf  life  is  diseussed.  F%.  24  represetits 
(he  sloiuach  ul  an  iiifaiil  Lwehe  days  old.  It  repn'senls  I  he  usual  shape 
and  position  uf  Hie  sloniach  jn  earlj'  life,  and  has  heen  distended  l^eyond 


lid 

J 


Stomach  of  infaat  5motitbe  old  (jioBtcrlof  vkw).    Weight.  fiOOO  trraninies,    DtKtended  lo  boJd  225 e.r. 
>'iituniL  guciie  cafnacityK  120  c,c.    B  mttrks  the  svleeii ;  P  the  pancreas  i  L>  Ihe  duodeDiun. 

Fig.  26  shows  the  stomach  of  an  infiajni  s<?ven  irjonlhs  old  and  weighing 
5500  granimes  (1*2  pounds).  Its  rapadty  is  220  c.c.  (7|  ounces),  which 
coiTcspoiids  to  its  a^e  ratht^r  tJian  to  the  weight,  which  is  that  nf  an  infant 
four  months  old. 

Another  stomach  taken  from  an  infant  also  seven  months  old,  but 
whose  weij^'ht  was  that  nf  an  infant  four  months  old,  had  a  capacity  of 
150  i\i\  (5  (MiTM  es),  whicii  rorresponded  to  ils  weight  rather  than  to  its  age. 
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F%f.  27  shows  Hu'  slniiiai-h  af  an  in  Ian  t  nineteen  months  oltl  ami 
wri^liing  ii27()  grammes  (13|  ptjunds).  Us  capacity  is  abont  300  t.c. 
(lO  oiiiices). 

Arrnrding  io  Ihese  ti^'ums  Uif  pastrie  eapat'ity  in  the  ttiirti,  iV>iirth,  and 
tlflli  ninnths  may  apfiear  mlher  Bmall,  and  eonsiderabie  diJTerenees  will 
iirfci**  ill  the  nieasnrtMnenls  by  difl'erent  observers.  This,  however,  only 
eniph.ijriizes  the  fael  that  the  problem  of  gastric:  eapadty  has  not  been 
sidvtHi  by  any  system  of  mejLsnrement.  When  all  nhservei's  have  agreed 
ii>  make  Ui?eof  a  matheniatically  lireclse  and  eonstant  prest^nR*  in  nieasur- 
m^  the  gioniarh,  we  may  possibly  arrive  at  more  uniform  results.  Even 
lh«*n  the  df^^'ree  of  elaBlicity  will  bo  fonnd  to  difler  so  greatly  in  the  hidi- 
ridiiat  stomadi  tljat  most  diverse  measurements  will  result. 

Ttiere  h  no  ttoubt  that  the  value  of  these  ealeulations  lies  in  making 
usi  Tf^itt^mze  evident  cljanges  in  tUv  aet!\ity  of  growth  at  certain  periods, 
in  makirif^  us  allow  that  great  dillen.^riees  arise  irrespective  of  age  and 
weij^L,  in  trapressing  us  v^ith  the  fact  that  the  gastric  capacity  lias  been 
over-  mther  tlian  under-eslimaied,  and  in  insisting  that  inort*  exact 
ctinjral  observnlions  stiould  be  employed  to  reinfonre  our  anatomical  and 
physiological  data. 

Through  Ihe  aid  of  a  milk  laboratory  one  may  adapt  exactly  to  the 
appart'ol  needs  of  the  infants,  as  well  as  lo  their  age  and  weight,  the 
ainoonta  of  food  on  which  I  hey  have  seemed  lo  ttirive. 

The  following  tigures  m present  the  average  amomits  of  food  taken  at 
'^^  r>  fd  perifKls  during  I  heir  first  year  by  three  Inmdn'd  and  fortyHme 

its.  They  were  all  well  and  stro%%  of  average  weight,  and  all  were 
Ihrivitig  and  steadily  gaining  during  the  year.  They  received  only  stated 
a  -  Mf  food  carefully  orderrd  by  prescription  at  the  milk  laboratory, 

ai-  .  J  watched  witli  the  greatest  care  to  see  when  ttiey  evidently  were 
hujngn'  enough  to  have  tlie  total  amount  of  their  food  increased  Of 
rnnrse  the  nppori unity  for  exact  work  is  alnnjst  unlimib^d  where  one  has 
a  inilk  lai)oratory  at  his  cfnuniand,  and  it  has  therefore  seemed  to  nie  that 
Um  niethiKl  of  delermininj^  the  gastric  capacity  Is  an  unusually  good  one, 
and  one  which  has  never  thoroughly  been  carried  out  befor^j.     The  follow- 

rase  explains  the  signilicance  of  the  general  lignres: 

An  infaiil  was  fed  with  the  greatest  care  both  as  to  the  quality  and 
tm  Uj  the  r|ttaritity  of  its  food*  The  following  table  represents  the  amount 
of  focNi  given  at  each  meal  fnun  birth  to  ten  months: 

TAIILK  IL 
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Tills  uase  shows  tin*  ntn-eiSfiity  for  rrequetil  and  ^r**at  iruTease  of  tiie 
lata!  amount  in  the  first  four  or  five  months,  the  fOju|iamtivi'  r|uiescenct' 
of  growth  in  the  sixth,  seventh,  aiid  eighth  months,  and  Ihe  increase  a^-ain 
in  the  ninth  and  tenth  months.  It  does  not,  however,  i-orrespond  so 
closely  to  niy  previous  rc^sults  as  does  this  latile,  in  which  avera^^es  taken 
from  the  three  hundred  and  fortyHine  teases  already  referred  to  are  given. 


TABLE  12 

Thrt't'  Huftf^ft'i  fitul  tuirfi^'imr  htftifitif  ff^i  at  ikf  MUk  Lfthfiffifnr^. 

j,                                                               NumVier  of  Cae*i«  for  Avermge  Amount  of  Kood  ■« 

'^                                                                    cttfh  Age*  eacti  Fewllng. 

Co.  Otincesi. 

Birth..,, ..,..,.*...... 4*i  'MtA            O.m 

4  wt'okft,  _ , , . .  _ _  , . .    76  70.5             2,Ji6 

8  w*^c:'k^ 84  mui            S:22 

12  weeks... HT  118.fl             ^Am 

1*1  weeks _. 87  1S7.0             4J>7 

20  weeki^. . ......_, ....    S6  168.4             5.28 

6  timnttifi ......   73  171. S             5.71 

7  m**nth» ,  ,   54  1H:j. 4             eJ8 

8  TJHinthK ,...„, ....... M  208.5             (1.95 

9  ninnthii , 45  22*i.2             7-54 

10  months^ ,    ....... .....   38  238.8  7.89 

n  tiuintbs ,  .   28  242.0  8.07 

In  tbii  tiibti)  thu  daum  Infuiit  hug  of  uutin^t*  heuii  rytxirded  u  ntunhf  r  uf  tdm€^  u,i  difTurenl 


The  whole  question  of  gastric  tapacity  is  so  closely  connected  mth  the 
subject  of  infant  feeding:  that  it  can  be  spoken  of  in  detail  later,  when  it 
will  be  seen  to  bi*  of  infinite  importance  in  our  attempts  to  n^gulate  the 
substitute-feeding  of  infants. 

Intestine.— Small  Int^estine, — During  the  first  month  after  birth,  it 
may  be  reckoned  tliat  the  small  intestine  will  grow  about  two  fi.*et  (about 
sixty-one  centimetres),  and  a  like  rate  of  growth  may  usually  be  recorded 
at  the  end  of  the  second  month  of  extra-uterine  lUe ;  but  alter  that  period 
its  development  proceeds  in  a  most  irregular  mamier.  Tims,  in  a  child 
of  one  year  the  small  intestine  measured  eighteen  feel  (about  five  tuuidr^^d 
and  forty-nine  centimetres),  while  in  another,  aged  two  years,  the  lengtli 
was  only  thirteen  feet  eiglit  inches  (four  hundred  and  seventeen  centi- 
metres). Again,  in  a  child  aged  six  years  the  small  intestine  was  no 
less  than  twenty-one  feet  (about  six  hundred  and  forty  and  five-tentlis 
cenluiietres)  in  lengtlu  while  in  another  child,  eleven  years  of  age,  its 
length  was  fourteen  feet  (iiboul  four  hundred  and  twenty-seven  centi- 
metres). 

Acconling  to  Treves,  the  great  variations  which  appear  so  early  in  the 
lenglli  of  the  small  intesline  bear  no  relation  to  tlie  growth  of  the  child. 
They  probably  depend  on  liie  diet.  Not  only  the  quantity  but  the  quality 
of  the  food  is  an  important  factor  in  the  growth  of  the  intestine*     The 
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pcitiril  of  residue;,  also,  and  the  more  or  less  irnlatiiig  qualiiios  (jf  11  le 
lit  must  all  have  their  efTert. 
Peyer's  patrhes  are  fonml  very  early.    1  have  seen  them  at  llirL*e  tlays 
and  a|^n  at  thirteen  days. 

^In  another  ciise,  sixteen  months  f^ld,  Peyer's  patches  were  found,  and 
one  of  Uiein  was  five  inches  long. 
LATg®  lotaetine^ — Treves  has  also  (iljserved  that  up  to  three  or  oveji 
four  niontlis  the  len^'th  retnains  ihe  sajae,  bnl  that  nevertheless  a  reniark- 
4tble  chanij'e  orcurs.  This  is  lliat  Ihe  lai^re  inlestine  gn>ws  at  the  expense 
tf  the  sigmoid  llexnre,  whieli  at  birth  is  nearly  one-lialf  of  the  lari^  intes- 
tine, while  at  tour  months  il  has  assumed  about  its  permanent  j>rnpoH.iom 
Treves  found  the  laii^  intestine  to  measure  at  one  year  two  feet  and  six 
inches  (about  seventy-six  centimetres) ;  at  six  years  about  three  feet  (al>oul 
ninety-one  and  live-tenths  centimetres)  \  and  at  thirteen  years  about  three 
feel  and  six  inches  (about  one  hundred  and  seven  renti metres). 

Circum  and  Ai<rendim/  Chhn. — hi  about   thirty- five  observations  on 

duldren  under  four  years  of  age,  most  of  them  new-born  iniants,  the 

cecum  was  found  in  about  tliirty  eases  to  rAnge  from  the  right  lumbar 

J^    pe^oa  to  t}ie  lower  part  of  the  iliac  fossa.     It  was  ver}'  fretjuently  found 

^M   at  the  junction  of  the  rather  va^ue  lumbar  and  iliac  regions.     More  or  less 

^^■tould  usually  be  found  between  two  paraltet  horizontat  lines,  one  at  the 

^^^wrel  of  the  highest  point  of  the  crest  of  the  ilium  and  the  other  at  its 

antt^rior  superior  spinous  process.     In  five  crises  the  cteeum  was  either  in 

the  ritehl  iliac  fossa  or  over  the  true  pelvis,  the  fact  being  that  it  was  so 

fret*  as  to  have  no  fixed  position.     It  is  comparatively  recently  that  the 

truth  has  t>een  recognized  in  America,  England,  and  France  that  normally 

the  cseiitxi  is  at  ever>*  age  completely  invested  by  the  peritoneum,  and 

lie  idea  tlial  a  large  part  of  the  posterior  surface  rests  on  areolar 

witiiout  any  inten^ening  serous   loendjrane  is  baseless,  except  in 

rare  instanees. 

In  youn^'  children  the  ascending  ccdi»n  ilifTers  in  some  respects  from 

^    thai  of  the  adult.     tJwing  to  the  tiigh  pusition  of  liie  cieeuni,  to  say  rujtti* 

^P    iDfr  of  the  relalively  greater  size  of  the  liver,  it  is  very  short.     Then^  is 

^^    no  question  that  the  ascending  colon  much  more  frequentiy  has  a  mesen- 

lef^^  than  in  the  adult,  and  also  that  a  re  tali  vet  y  larger  portion  of  tlie  part 

above  the  ctecum  is  also  invested  with  peritoneum  so  as  to  be  absoiutely 

b^e.     Dwiglit  believes  that  the  can^-um  of  the  infant  and  that  of  the  young 

diQd  are  much  inurt^  movable  than  that  of  the  adult,  and  are  also  usually 

atoated  higher. 

Vermiform  Appemilr. — The  lenglli  arjd  direction  of  the  vermiform  ap- 

odbc  an-  Ven'  varial>le,     I  have  Found  il  six  and  a  hall"  centimetres  (two 

!iv4-<*ightlis  inches)  long  in  a  girl  of  thirteen  days,  live  and  tliree-lenths 

cenlinieln'at(two  and  (me-eigtdh  inclies)  in  one  of  three  years,  eight  eenti- 

tiiein-s  (Hirtn*  and  oric^quarti/r  inches)  in  one  of  ten  months,  and  seven 

ajid  a  half  centimetres  (three  indies;  in  a  girl  eleven   weeks  old*      11 
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would  appear  fi^oin  Treves*s  researches  that  the  ffjetal  shape  of  the  ciFcum 
is  that  tif  a  pouch  han^ng  down  from  tlu^  point  of  junction  of  the  small 
and  the  lai^^^e  intestine  and  continued  into  tJie  appendix,  which  ^rows 
symmetricalty  from  the  middle.  Later,  however,  an  irregular  gro%vth  of 
one  side  of  the  eiBcuni  generally  leaves  the  origin  nf  the  appendix  near 
the  eod  of  Ihe  iieuni.  Dwiglil  has  tV»und  tlial  lliis  condition  usually  occurs 
ill  tlie  child.  The  position  and  direction  nf  tfie  apperjdix  are  most  uncer- 
tain. H  is.  however,  as  a  ride,  on  I  lie  posterior  side  of  the  crpcum.  Its 
little  mesentery  passes  to  its  bt^giimiug  from  the  ca?cuin  and  is  only  ex- 
ceptionally attacheti  to  the  walls  of  the  abdomen  or  pelvis. 

The  impfirtance  of  the  lyuiphatic  glands  al:)out  the  ca?cum  as  possible 
starting-points  of  inflammation  is  very  great.  Tulher  states  that  the  lynr- 
phatics  of  the  front  of  the  cjecuin  follow  the  anterior  ileoca'cal  artery  to 
empty  into  two  glands  which  he  has  found  constantly  in  the  superior  ileo- 
Ciecal  fold^  and  whirh  an*  veiT  disthu-t  in  tlie  rhild.  The  posterior  glands 
are  also  found  roiistardly  nu  ttit.'  posterior  and  inner  wall  of  llie  ca^'uni 
itself  beneath  the  peritoneiu!i.  They  usually  form  a  ^rroup  of  from  three 
to  six. 

Sif/motil  F(fA*i(n\ — ^In  some  cases,  accorttinpr  to  Dw!|,'ht.  Ihf  sigmoid 
flexure  is  obviously  very  long,  in  others  apparently  of  about  the  adult 
relati%*e  proporiions.  Even  hi  iidants,  in  whom  the  sigmoid  flexure  does 
noh  as  a  rule,  seem  large^  it  often  has  a  relatively  broad  mesenten\  allow- 
ini^  free  displacement, 

Dfisamdmr/  Colon, — As  is  well  known,  the  descending  colon  usnally 
has  no  mesentery,  but  still  one  is  oflen  found,  Lesshatl,  in  his  observa- 
tions made  on  subjects  of  many  dilTerenl  ages,  fcjund  it  once  in  six  limes, 
Dwight,  in  rather  more  than  twenty  infants,  ftiund  a  mesentery  to  the 
descendir»g  colon  in  aboid  half  the  cases.  Li*sshafl  fnuiid  a  uieserdery 
li*ss  often  in  ytvnng  subjects  than  in  others,  A  gn-al  part  of  the  laive 
intestines  in  infants  is  less  fixed  lliau  in  adults, 

TEMPERATURE.— The  tempr'mture  of  tin*  itdant  at  term,  although 
varying  within  a  sliglit  limit,  is  usually  slightly  itused.  Very  soon,  how- 
ever, as  would  be  eKpected  from  the  tax  which  is  inunediately  made  on 
its  vitality  by  so  many  new  surroundings,  the  lemf^erature  falls  mther 
below  the  nomud  ailidt  staiidarii.  In  about  a  week  Itie  normal  infaid  lias 
recoven^d  its  equilitjrimii.  and,  if  its  mdrimeot  has  also  been  ju^operly 
adapted  to  its  digestive  power,  it  usnally  preseids  the  avt*rage  normal 
adult  temperature,  36.8°  C  (98.2°  F.)> 


TABLK  la. 

TtTttjM  rttlurt-  of  Itt/nni  nt  Tt-rm. 

At  birth .._..__..,,.., ...,,,.,....  37.2°  t\  (m^**  FO^ 

WiUiiii  itti  h<Hir  .._... ......   mi,  l«-3,->.f>=  C.  (97^-9fl«F,J 

In  jil«»iji.»  w**pk_. Sii.S"  i\  (m2^  ¥\\. 
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Tli€?si^  figiirea  are  the  average  of  a  large  number,  and  are  subject  to 

greol  Vminations,  as  is  seen  on  ronjparing  llieni  with  a  niiTnbt'r  of  observa- 
tiaiis  undertaken  at  my  request  by  Dn  U  \\\  Tuwiisend  al  (he  Boston 
Lyiii|r-in  Hus|>ital : 


TABLE  14. 


Thwrntemftt  Trmptrfihtrt'  fift»mttiimi9i. 


1  day  ,,„. ,,  87.2^  C,  (iHP*'  F.). 

2  4»r» , .  _    .  H7.3''  C  0*^-*  F, ). 

i»  !  *  , _  8*iJi*  C  ^M""  ^^  )■ 

«  .,,  ST.&'^C  (m».5*'F,). 

D   1  . ST.3**  a  {99,1®  F.). 

T -iu   -    ._, S7,a*  C.  («9.5*F.), 

7diiy. .-„,.-...  87.2*  C,  (HI**  F.)- 

7iU5™ .„, S7«C,  fl>8.ii*F.). 


A|fe.  Tempprmhii?. 

Uditys^^.. ,_  HIA^C.  [WJA""  h\), 

\i  (kys, H7.1*  C.  (98.8"  F-). 

9  diiy*, MA^^  V.  (mA^  F. ). 

ni  dttW. , «TJ ^^  C.  {m.S^  F, ). 

la  d*yB. ....... .  a7.2»  f.  (sm'  p,). 

1*1  days. 37.8"=^  C.  (IKM!^  F,). 

ni  dnys .  37,8"  C.  (1M*.2°  F. ). 

aodwyfi 37.S**  C.  {m.2^  F.). 


PUliSE. — The  |>utse  in  uterine  life  h,  as  a  rule,  sornevvliai  higher  in 
irirls  than  in  boys.  Ilie  tbrmer  biAn^  about  130  to  140,  and  tlie  latter  t20 
to  l.W.  Anythinj?  over  130  |)oints  towarrls  the  fonjale  sex,  bul  these  t\g- 
ures  as  a  means  of  diistin^niishing  the  sexes  beforp  birth  are  not  to  be 
relied  tipon.  At  birth  Hit*  pulse  sooii  falls  somewhat,  atid  may  be  quite 
irrv-jruJar,  Tliis,  as  a  rule,  i^'  nierelj^  w  hat  we  should  expect  would  be  the 
f«iuH  of  Iht*  snikteii  and  givat  rliange  vvhirh  has  taken  place  in  the  cirt'U- 
Uiory  mechanbni,  and  nf  Hie  addilional  foree  whieh  tlio  heart  is  called 
upoti  to  supply  wtien  it  becomes  tlie  central  station  tiom  wlnrh  the  blood 
pn^pelled.  Thi'  lungs  also  an*  sear(;i3ly  ready  to  |)erfnrni  at  once  their 
iiiiou,  and  are  oRrn  snijj*nvliat  more  of  an  obstruetion  tliati  an  aid  to 
llic  blood-current*  The  pulse  in  eai'ly  life,  especially  during  the  lirst  year, 
ti*s  very  much*  but,  as  a  rule,  allowing  that  the  girl's  pulse  is  usually 
Biiin*  rapid  than  the  boy's,  tlie  following  talik*  reprfsents  pretty  well 
wiml  may  be  expected  in  iiiales. 

TABLE  1.^. 

Ptttuc'Ralr  for  Malrn, 
Age.  Pulse-Bents  pet  Mltiuie. 

K»H V  w«?k» liili  M  J40 

Until  *M  yiatr.  <.......,., . . Ho 

2uiZ  r««i«. , - , - . , .   1  m 

6  li>  S  T<«n,  ,.....*... ..,*.... 1H^ 


From  tlw*  ci;flilti  year  up  lo  puberty  the  pulse  gradually  arquires  the 
adult  rale.  The  pulse  in  ihildn>n  varies  gr»?atly  under  the  many  nervous 
influi'nccs  whif^i  are  rtintiinudly  afferling  it  in  early  life. 

Towo5t'!id  has  iiho  made  a  record  of  the  i*ulses  taken  in  the  same 
bifiiids  whose  teinpemtim^s  were  recorded  in  Table  14*  They  do  not 
L»<:  rorrespond   with  the  general  averages,  but  are  what  may  be 

ex^v»  -  ,  in  rases  seen  at  random. 
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TABLE  16. 

ToumserKTif  PuUe  Obsen-aiions, 

Age.  Quiet.  Cryins- 

1  day 130  158 

2  days 120  156 

6  days 162  164 

5  days 160 

6  days 152 

7  days 120          164 

7  days 160 

7  days 162 

9  days 148 

9  days 160          180 

9  days 1.56 

10  days 1.52 

18  days 136 

13  days 168 

16  days 168           172 

20  days 168 

RESPIRATION. — The  respiration,  although  quicker  in  early  life  than 
in  adults  and  corresponding  somewhat  to  the  pulse,  assumes  the  equilib- 
rium of  a  later  period  of  development  much  earlier  than  is  found  to  be 
the  case  with  the  pulse.  It  varies  with  changes  of  temperature  and  with 
excitement,  and  has  its  rhythm  much  more  easily  affected  by  diseased 
conditions  than  in  later  life.  The  following  table  represents  fairly  well 
what  is  usually  found  on  counting  the  respirations  when  a  child  is  quiet : 

TABLE  17. 

Age.  Respirations  per  Minute. 

At  Mrth 45 

Until  till*  8d  year 15  to  40 

3  t<)  5  years 25 

The  following  is  the  record  made  from  observations  on  a  healthy  male 
eight  months  old,  when  he  was  lying  quietly  on  his  nurse's  lap : 

The  type  of  respiration  was  decicledly  abdominal.  Counting  Uie  respirations  by 
the  rise  and  fall  of  the  ensiforni  cartilage,  which  stood  out  quite  distinctly,  the  respi- 
rations varied  from  50  to  70  in  the  niinutr.  They  were,  also,  quite  irregular,  and  by 
making  with  a  pencil  an  upward  stroke  for  every  inspiration,  a  downward  stroke  for 
every  expiration,  and  a  horizontal  line  for  every  pause,  the  same  lack  of  rhythm  was 
found  that  appeared  in  the  infant  at  term,  described  on  page  86,  and  also  the 
rliyUim  corresponding  to  that  of  the  infant  nine  nicmths  old  which  is  described  on 
page  58. 

Townsend  has  also  obson'cd  for  mo  the  respiration  of  four  healthy 
infants  at  the  Lying-in  Hospital,  with  the  following  results: 

TABLK  18. 

1.  Aire.  1  hour Kopiratinns,  4S  to  50.  (Awake. ) 

2.  Aire.  "2  days "  80  to  52.  (Asleep. ) 

8.   Aire.:?days «*        24,82.44.  (Asleep.) 

4.  Agc-,tjdayij "  2H  to  40.  (Crj'ing.) 
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The  respimilon  in  all  lliosc  lases  was  very  irrefzular,  and  both  ab- 
lina]  and  thoradv  in  typt\  hi  the  baby  two  days  old  the  respiration 
rhit'fly  aiiduntinaK 
HBIGHT, — ^Tlie  averag<>  heiglit  of  the  male  infant  at  temi,  is,  accord- 
in|*  If*  a  laive  number  of  iiieasurements  made  by  Quetelet,  Vierordt,  and 
uUiers,  about  4U.5  em.  (19|  inches).  These  %ijres  eorrespond  very 
riasely  hi  those  whirh  I  have  myself  nieasurerl.  InsutTlcient  nourishment 
and  inif)ro|)er  food,  especially  as  r*>rjn:spnted  hi  rhachitic  children,  seem 
hi  rt'tard  Uie  p^rowth,  while  on  the  contrary,  tlie  various  fevers  seem  to 
increase  the  activity  of  frrowth  in  lL*ngt}i,  while  decreasing  the  total  weight, 
lo  the  first  ttiret*  or  four  months  thep-owtli  is  proportionally  rapid  to  Hiaf 
to  the  latter  part  of  ttje  lirsl  yi^ar.  In  like  manner  ttie  activity  is  greater 
jin  thr  tlrsi  month  ihan  in  Uie  second,  and  in  the  second  than  in  the  Uiird, 
|l»ecoinin|r  still  less  in  I  he  fourtli,  fifth,  and  six  months. 

Tbi*  iiv«rM^«t  ificri^iii^  fitr  thfi  Aret  month  h  iiboat  4,tl  em.  (If  in.), 

•*  "  **  an  gf^'uMd  uumth  i«  ii^HiUt  .^.0  eiii.  (I}in. ). 

"  ••  *'  "      '*  third  txi  thf  iiftfcnth  iiK»nth  is  tib*tut  1  Ui  L6  cm,  {\  to  J  in. ). 

••  '*  '*      '*  first  year  h  tilMnit  ^20  cm.  (8  in. ). 

"  •*  *'     *^  WHiHind  yt^ar  iri  iilx>ui  9  orii.  (3^in. ). 

•■  "  **  **     '^  third  yr-ur  iii  uliout  7,4  oin.  (^^in. ). 

••  "  **  "     "  fimtth  ami  lifth  yt^rTj  UiilHmt  (i-lcm.  (2|  in.). 

•^  *'  '*  ^*     '*  iifUi  lo  the  fiijtth  year  ie  libout  6  cm.  {2|  in, ) 

The  height  is  aboul  doubled  ui  the  first  six  years,  and  at  fourteen 
jtvs  the  final  height  has  usually  been  attained  to  within  about  one-twelilh* 
The  height  at  different  aj^es  will  be  shown  in  comparison  with  the  weight 
cm  pajfe  81.     The  f^rowth  in  heiglit  seems  to  be  most  active  in  the  spring, 

WEIGHT. — In  tiuite  a  number  of  cases  it  has  been  found  tliat  the 
cai^^ftil  and  sy sternal jc  weighing  of  infants  gives  warning  of  the  apji roach 
of  disease  sona*  days  before  any  other  symjitonis  are  evident.  This  |>uint 
nam  Tery  clearly  illustrated  in  a  case  wtiich  was  under  my  care  at  the 
In&nls*  Hoi^pilah  The  hifant  entered  the  iiosijital  to  have  its  food  regu* 
hiled.  It  Wiis  apparently  perfectly  well,  but  atler  a  few  days  the  daily 
irf>||faiii^  show  ed  that  it  was  losing*  The  toss  of  weight  continued  to  be 
Uie  only  pereq>tible  syinplom  for  a  number  of  days,  wlien  it  manifested 
aeftain  nervous  [phenomena  and  died  a  few  days  later  of  f*4:rvfmd  tftromhotti^. 
We  sometimes  notice  a  loss  in  weight  preceding  a  chronic  nidritive  disturb* 
mce  by  several  weeks,  and  if  the  coming  disease  is  an  acute  one,  or  is  of 
untittml  severity,  the  loss  is  often  sudden  and  great.  The  careful  and 
f^ysteniatic  wejgliing  of  children  may  be  ^if  considei-able  value,  tfierefore, 
ill  preventive  metlicine^  Thus,  if  we  ha%^e  noticed  that  a  child  has  without 
pir  '"  '  (Lse  lost  wei^dit,  we  can,  by  guanhng  it  fnun  an  exposure 
uji  fi  wmjld  iM*t  be  too  great,  pn.*venl  it  from  having  complica- 

ttnitt  such  as  of  digc^slion  ur  fnjm  cold,  and  render  the  coming  disease 
milder  in  its  lypeunfl  more  readily  dealt  with*  In  a  pa|ier  on  Ihe  Rela* 
luflween  Growtlt  and  Disease,  by  H.  I*.  Bowditch,  these  clianges  in 
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weight  are  especially  dwelt  upon,  and  it  is  apparently  shown  that  this 
method  of  deteniiining  the  onset  of  the  disease  is  more  useful  in  chronic 
than  in  acute  diseases,  though  even  in  the  latter  class  it  is  not  impossible 
that  the  warning  may  be  given  in  time  to  be  of  use,  and  to  merit  the  term 
of  "  danger  signal"  which  has  been  given  to  it  by  Bolton.  Bowditch 
shows  in  the  following  table  the  rate  of  growth  of  a  girl  between  two 
and  three  years  old,  and  the  relation  between  growth  and  disease.  The 
figures  represent  the  absolute  weight  of  the  child  obtained  by  weighing 
m  the  ordinary  manner,  and  then  deducting  the  weight  of  the  clothes : 

TABLE  19. 


Date. 


Weight. 


.Vge.  in'. 
Wwks. 


Kilo. 


1880. 

SoptenibtT  19. 

October  3 

November  7 . . 
Dei'ember  5. . 
December  12. 
December  20. 


1881. 

Juiuiarv'  2. . . 
•Juiuiarv  23.  . 
Jamuirv  30.  . 
Febrnarv  0. . 
February  13. 
Febrnarv  20. 
Februaiy  27. 

Marcb   h 

March  13... 
March  20... 
March   27... 

April  3 

Ai»ril   10 

A|>ril   17. . . 
April  24.... 

Mav  1 

Mav  8 

Mav  lo 

MaV  22 

Mav  21» 


Lb8. 


107 

11.40 

2.-,.08 

100 

11.40 

2:).08 

114 

11.78 

25. 91 

118 

12.2r, 

20.  or, 

119 

12.28 

27.01 

121 

11.00 

20.18 

122 

I2.i:» 

20.73 

12') 

11.80 

2.'>.00 

120 

ll.r,') 

2.').r.3 

127 

li..->r, 

20.41 

V2H 

11.  r,r, 

2r,.41 

120 

ii.or> 

20.20 

130 

ll.7:» 

25.8.-) 

131 

11.04 

2»).2(i 

132 

12.  ir, 

20.73 

133 

12.20 

2r,.84 

134 

12.41 

27.30 

13.-) 

11.01 

20.20 

130 

11.71 

2.-,.  70 

137 

11.08 

20.35 

138 

12.(M) 

20.40 

130 

12.03 

20.47 

140 

12.01 

20.42 

141 

12.34 

27.14 

142 

12.  i:. 

20.7:1 

143 

12.00 

20.00 

I  Knlarpjed  cervical  i;laiids  noticixl  Februarj'  5. 
!  C'lav-i'olorecl  dejections  Februurv  12-15. 


Attack  of  meajiles  bi'irinning  April  o. 


Cold  in  the  Ijead  beirinnint;  about  Mav  22. 


An  oxainination  of  this  iablo  shows  thai  !Ik»  child,  having  grown 
rai)i(l]y  during'  the  aiiluinn,  siuldenly,  and  wiihoiit  any  manifest  cause, 
bcpui  to  lost*  woijrht  about  ilie  middle  of  DocciiiImt.  This  loss  of  weight 
was  irrej^Milarly  projn'essive  until  Ft^brnarv  0,  when  an  enlargement  of  the 
cervical  lymphatic  ^Hands  was  noti^d,  followi^d  a  week  later  by  clay-coIort»d 
dejrctions.  These  symptoms  yieldtMl  to  appn)priate  treatment,  and  the 
child  a^^in  piiiMHl  weijrlit  rapidly  until  March  27.  when  a  sudden  loss  of 
wei^^it  o<-ciirred,  followed  by  an  attack  of  nieasl<\s.  A  subsequent  loss 
of  \v<Mj:lit  in  May  s<M'ms  to  haw  b(»en  associated  with  a  nither  severe  cold 
in  the  head.     We  have  hert\  then,  a  case  in  which  a  disorder  of  nutrition 
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led  itaelf  by  enlai^d  glands  and  by  clay-coiored  dischaiigL'S,  but 
in  wliich  these  syriiptonis  were  preceded  for  seA^eral  weeks  by  a  progros- 
rive  loss  of  weight,  U  seems  not  unreasonable  to  suppose  that  this  loss 
of  vreiirht  was  the  first  symptom  of  a  disturbance  whi*  h  afterwards  mani- 
fcsied  itself  by  more  unequivocal  sig^ns.  Even  in  the  case  of  the  acute 
attack  of  measles  it  will  be  noticed  that  the  loss  of  weight  preceded  by 
at  least  a  week  the  actual  eruption  of  the  disease,  it  must  not  be  sup- 
posed, liowever,  that  toss  of  weight  in  a  growing  child  is  in  ever)'  instance 
a  prei-ursor  of  actual  disease.  The  weight  of  a  healthy  child  is  liable  to 
osttllation  within  liuiits  which  have  not  been  accurately  detennintHi*  but 
it  may  sometimes  amount  to  ten  or  fifteen  per  cent,  in  a  week*  Children 
lose  ill  weight  and  regain  their  loss  in  a  wonderful  manner,  so  easily  are 
llii?y  aCfected  by  even  slight  physical  disturbances,  and  so  great  an?  their 
i^cupemtive  powers.  The  weight  of  boys,  as  a  rule,  is  somewhat  greater 
Uian  Oiat  of  girls  at  birth,  and  remains  grt^aler  up  tn  the  age  of  puberty, 
wtieQ  the  girt  rapidly  overtakes  the  boy,  surjjasses  him.  and  becomes  a 
dere taped  woman  very  soon,  wliile  the  boy  does  not  become  a  man  until 
some  years  after  puberty.  This  tact  is  exemplified  in  the  table  on  page  81, 
whirb  shows  that  the  girls  have  surpassed  the  boys  in  their  height  at  the 
eleventh  year,  and  in  their  weight  at  the  twellth  year,  when  they  are  found 
to  be  taller  and  heavier  tlian  the  boys,  as  is  the  case  also  in  the  thirteenth 
and  the  fount eentli  year. 

The  systematic  and  frequent  weighing  of  infants  during  tlie  first  year 
of  their  lives  I  consider  to  be  of  great  importance,  and  far  more  useful  cis  a 
taeans  for  lietermining  their  nutritive  condition  than  any  other  one  niethod 
of  which  we  know\  For  many  years  I  have  had  the  infants  at  the  Infants' 
Hospital  w^eighed  every  day  as  regularly  as  they  are  fed,  and  a  glance  at 
the  column  containing  their  weights  in  the  various  weeks  and  months 
fires  iiifonnation  as  to  tiieir  general  health,  and  serves  as  a  guide  to  the 
changes  which  it  may  be  necessary  to  make  in  their  food.  The  informa- 
tian  gained  in  tliis  way  is  tar  beyond  what  the  most  careful  physical  ex- 
amination could  disclose.  The  weight  is,  in  fact,  an  index  of  the  nutri- 
tive pix)et»sses  to  such  an  extent  that  it  is  representative  of  the  child*s 
'll-beLitg,  wliile  the  height  g^ves  us  information  rather  as  to  its  cellular 
activity.  Tlie  normal  average  weight  of  quite  a  number  of  infants  at 
term  is  for  males  3250  grammes  (If  pounds),  an<l  for  females  3150 
pamines  (7  pounds);  many  individual  eases  occur,  however,  where 
the  weight  is  eithctr  greater  or  less  Hian  these  figures,  and  yet  the 
m^mi  is  ht?althy.  The  increase  in  weight  is  in  direct  proportion  to 
the  oijginal  weight,  and  if  the  original  weight  is  small  the  gain  is  usually 
fmriBSpoitflingly  sioall.  This,  however,  is  only  a  general  rule,  for  at 
ttmes  infiiuLs  of  light  weight  are  met  with  whose  gains  are  remarkably 
laiv«?,  and  ollen  surpass  those  of  infants  with  a  heavier  initial  birth 
Wp|gbL  During  the  fii^st  three  or  four  davs  of  life  there  is  usually  a  loss 
in  weight,  and  the  original  weight  is  in  a  large  number  of  cases  regained 
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only  in  the  second  week.  If  il  is  not  regaijied  hy  the  lliin!  week,  we 
should  consider  that  it  is  a  warning  that  the  nutnUun  of  (he  infant  is 
at  fault,  and  that  especial  measures  sliould  be  taken  h>  iiKTeast^  its  vitahty. 
This  initial  loss  of  weight  is  usually  designated  as  phymologivni  We  must 
not,  however,  be  misled  by  this  term,  *>r  filare  lot*  mij<^li  ronlidenee  in  it, 
for,  as  a  rule,  this  initial  loss,  which  oJlen  amounts  to  from  270  to  3<Xl 
grammes  (9  to  10  ounces)  eait  be  accounted  for  only  partially  by  natural 
physiological  causes.  The  addititmal  loss  is  evidently  pathological,  and  is 
to  be  so  ro^nirded.  in  uni(*r  that  we  should  endeavor  to  ohdate  it,  and 
thus  prevent  imposiJi^  an  additional  tax  on  the  infant's  vitality  at  a  time 
when  any  tax  wliatever  should  be  regiu*detl  as  serious.  TowTisend  has 
made  some  Interesting  investigations  on  tins  loss  of  weigrht  at  the  Boston 
Lying-in  Hospital,  wtiicli  show  that  the  infanis  of  primipam^  lose  about  45 
grammes  (1^  ounces)  more  than  those  of  multipara;  also,  deducting  45 
grammes  {1\  ounces)  as  ttie  average  loss,  frcnn  removal  of  the  veniix 
caseosa,  the  meconiujn  still  remaining,  that  the  loss  in  weight  is  reduetNj 
to  247  grammes  (8 J  ounces)  in  tlie  infants  of  primipan^e,  and  to  222 
grammes  (7|  ounces)  in  those  of  multipaiU'-  The  whole  loss  should  in- 
clude the  meconium,  which  is  computed  to  weigh  about  60  to  70  grammes 
(2  to  2|  ounces),  so  that  a  loss  of  from  90  to  150  grammes  (3  to  5 
ounces),  which  includes  also  the  urine,  on  the  first  day,  can,  in  a  verj' 
general  way,  be  admitted  to  be  purely  physiological  Townsend's  figures 
also  show  that  although  the  infants  of  primi|jara^  lose  more  and  are  slower 
to  recover  the  loss  than  are  those  of  nmltipane,  yet  after  the  second  week 
they  overtake  and  keeii  pace  with  the  latter.  The  whole  question  is 
simply  one  of  nutrition,  it  being  well  known  tiiat  the  milk  of  primipane  is 
somewhat  longer  in  acquiring  its  equilibrium  than  Uiat  of  multipane,  but 
tJiat  finally  it  is  equally  nutritious.  It  w^^  also  found  that  tlie  presence 
of  the  colostrum  corpuscles  in  the  milk  had  somothing  to  do  with  the  loss 
or  with  the  tailure  to  gain.  Where  the  colostrum  persisted  the  infants  lost 
more  than  when  it  speedily  disappeared.  The  colostrum  sJiould  normally 
disappeai"  in  the  tirst  week.  Where  its  presence  is  prolonged  into  the 
third  week,  the  infants  do  not  tlirive.  Three  cases  at  the  hospital  illus- 
tmted  this  point :  all  tlie  mothers  seemed  healthy  and  liad  plenty  of  ndlk. 


(1)  MultipAm — tio  c<>lii?tmm  on  tbipd  duy,— uifauL'^  lo*^  8  aunt*««, 

(2)  Multipam — eoU»!^tnitn  untU  nitith  duy* — ijifunt**  lose  IrJ  tvuno<«. 

(3)  PriMiipani — colostrum  until  thirteenth  day, — infant's  Irws  14  ounces. 

The  averoge  loss  in  five  infants  of  niultiparce  in  whose  milk  the  colos- 
trum was  absent  by  the  fifth  or  sixth  day  was  10  ounces. 

The  whole  nervous  system  of  the  young  child  is  nmch  more  aelive 
and  excitable  tlian  that  of  the  adult.  The  brain,  for  instance,  besidei*  beir:»g 
fifteen  times  as  large  propoi-tionately  in  the  intaid  as  in  the  adult,  increases 
witli  nmch  greater  rapidity  up  to  the  a{?e  of  seven  years  than  at  any  oilier 
period,      In  connection*  probafcly,  with  the  constrncti^a*  kd>on5  of  the 
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tksues  is  the  activity  of  Ihe  lymphalfc  systeiih  Tiie  al3sorption 
is  said  h:>  be  relatively  more  rapid  than  the  procluetion  of  car- 
bonic aeid, — that  is,  there  is  a  continued  accumulation  of  capital  in  the 
fonn  olo3Ly^*n-ho[duif^  ronipounds.  The  food  represents  so  touch  poten- 
tial euer^y,  bill  it  must  be  eon  verted  into  tissue  before  the  energy*  can  be- 
caODpp  rital  and  in  such  conversion  a  lurge  amount  of  muleeular  enei^y  must 
be  expended.  The  inetabolie  activity  is  more  pronouiiceil  in  the  infant 
than  in  I  he  adult,  and  is  expended  not  so  much  on  the  enei'gy  required  in 
the  external  world  as  for  the  rapidly  increasing  mass  of  tissue*  Another 
fisason  for  the  presence  of  more  active  metabolism  in  the  infant  than  in 
the  adull  is  the  necessity  of  rapid  molecular  interchange  to  keep  up  the 
teiupemture.  The  infant  having  the  smaller  body,  and  yet  the  relatively 
lai^r  surface  (tlie  extent  of  skin  thus  being  proportionately  greater),  it 
losesi  more  heal  proportionately  than  does  the  adult,  and  thus  sutlers 
more  easily  from  changes  of  temperature  (Foster). 

Disturbances  of  the  nutritive  process  from  these  conditions  very  e^asily 
arise^  and  the  process  of  assimilation  is  nmch  more  important  than  in 
adull  life,  for  the  child's  activity  implies  a  greater  consumption  of  nutri- 
ment in  the  form  of  food  or  tissue.  The  child's  equilibrium  is  thus  much 
more  easily  disturbed  than  the  adult's,  and  this  creates  a  greater  suscepti- 
failHj  to  disease  and  less  power  to  resist  external  influences.  This  is  well 
exemptifled  by  the  rule  that  the  younger  the  individual  the  grt^ater  the 
mortality.  There  are  tliree  times  as  many  deaths  hi  the  first  lialf  of  the 
firel  year  as  in  the  second  half,  and  a  large  proportion  of  those  dying  in 
the  fiist  half-year  die  in  the  first  month.  Of  those  djing  hi  the  tlrst 
montlt,  death  occurs  in  a  large  proportion  in  the  first  week,  A  consider- 
able number  of  the  deaths  which  occur  in  the  early  weeks  of  life,  espe- 
ciiUy  in  the  lirst  week,  are  from  asthenia.  These  facts  are  very  significant 
b  tonnection  with  the  cluld's  loss  of  weight  in  the  early  days  of  life  over 
th^  which  we  have  just  described  as  being  physiological.  Lack  of  suf- 
■cietit  nourishment  and  an  unstable  equilibrium  are  the  factors  in  the 
problem  which  represent  this  early  loss  of  weight.  These  conditions  are 
enhaneed  by  the  state  of  tlie  mother,  who,  exhausted  by  Uie  process  of 
labiir,  is  not  able  to  supply  a  food  for  her  infant  which  is  adapted  to  its 
lenstlire  and  incompletely  developed  digestive  tunclion.     (Evetsky), 

In  addition  to  these  manifest  causes  for  loss  of  weight,  we  must  con- 
iider  that  the  new-born  infant  is  much  more  susceptible  to  external  im- 
pngBioos  than  when  after  the  first  weeks  its  various  functions  have 
beoome  adapted  to  their  new  surroundings. 

Th»'  whole  system  is  stimulated  to  greater  activity  of  tissue  interchange 
not  only  by  the  sudden  change  of  temperature  to  which  the  skin  is  ex- 
pofied^  but  also  by  the  change  from  darkness  to  light,  and  from  silence  to 
t  greater  or  less  degree  of  sound.  This  transient  early  period  of  life, 
fbefiEforp,  is  marked  by  asuperactive  metabolisni,  insullicient  nourishment, 
md  nsulling  asthenic  conditions  which  are  analogous  to  starvation.    This 
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is  represented  as  a  whole  by  a  loss  of  weight  evidently  of  a  patholo^cal 
character,  in  addition  to  that  whicli  has  been  described  as  physiologi- 
cal- One  will,  therefore,  understand  with  what  care  the  newly  honi  in- 
fant should  be  protected  ironi  too  great  changes  of  temperature,  loo  much 
light,  and  too  much  noise.  The  analogy  of  this  statement  is  found  in  llie 
sensitive  organization  and  habits  of  the  low^er  animals.  In  this  way  only 
can  the  digestive  function  be  made  to  correspond  to  such  an  extent,  in  the 
early  days  of  life,  to  the  work  which  is  required  of  it,  as  to  keep  the  loss 
of  weight  wittiiii  the  physioiogical  limit.  Starvation,  as  is  well  known, 
proves  fatal  primarily  not  from  the  amount  of  food  furnislied  being  too 
little  for  the  processes  of  disintegration,  but  from  exhaustion  of  the  ner- 
vous system.  The  endunince  of  the  star\^ation  is  in  proportion  to  the 
capability  of  resistance  trf  tlie  nervous  Ussue,  Tliis  nervous  tissue  is  so 
highly  sensitive  and  has  sueli  great  functional  activity  in  the  infant,  pro- 
portionately to  the  adult,  that  it  needs  much  more  nourishment,  and  suc- 
cumbs much  more  quickly  to  deprivation  from  nourishment  Young  ani- 
mals die  in  a  verj-  much  shorter  time  when  deprived  of  food  than  do  older 
ones  from  tliis  cause.  It  is  not  surprising,  therefore,  that  when  the  early 
period  of  life  is  represented  only  by  hours  and  days,  the  various  disturb- 
ances which  would  be  of  minor  consequence  at  a  later  period  of  exist- 
ence should  have  a  decidedly  pathological  effect  and  produce  a  marked 
loss  in  weight  beyond  the  natural  physiological  loss.  The  following  case 
exemplifies  the  practical  bearing  of  what  has  just  been  said. 


A  male  infaot  wag  born  December  16  at  term.  It  was  healthy  and  vigorous,  and 
gave  no  evidence  of  organic  disease.  The  mother,  a  muUipara,  strong  and  healthy, 
waa  twenly*eight  years  of  age.  Her  other  children  were  living  and  healthy.  On  the 
third  day,  December  1J>,  the  infant  bad  a  slight  attack  of  icterus  neonatornm,  which 
disappeared  in  twenty- four  hours.  On  the  flflh  day,  De<;ember  21,  the  weather  was 
very  cold  and  bleak,  but  the  infant  vv:i5  taken  to  church  and  christened.  The  church 
was  warm  and  the  infant  reaaoimbly  weU  protected  from  cold,  byt  there  was  a  large 
number  of  people  present,  and  an  unnsual  amount  of  noise.  The  infanl,  on  being 
taken  homet  immediately  began  to  show  symptoms  of  asthenia,  and  on  the  following 
day  was  found  to  be  cyanotic  and  breathing  rapidly,  with  a  ^subnormal  temperature 
and  no  apparent  organic  disease.  It  died  in  the  aflernoon.  The  asthenia  seemed  to 
be  produced  by  too  early  exposure  to  change  of  temperature,  Light,  and  sound. 

As  a  rule,  the  average  daily  gain  in  the  first  two  months  should  not 
be  below  twenty  grammes  (two*ttiirds  of  an  ounce).  It  has  been  found 
at  the  Infants'  Hospital  that  if  the  gain  is  less  than  this  the  infant,  as  a 
rule,  is  being  badly  nourished,  is  sick,  or  is  groing  to  be  siek.  There  are, 
of  course,  exceptions  to  this  rule,  and  it  should  be  clearly  borne  in  mind 
that  obsen^ations  of  weight  including  only  that  of  two  or  three  days  ai-e 
very  misleading,  and  that  il  is  the  week's  weight  which  gives  us  tlie  fairest 
idea  of  loss  or  gain.  Thus,  one  frequently  hnds  inlants  showing  a  daily 
gain  of  only  five  or  ten  gmmines  (one-sixth  or  one-lhird  ounce),  or  even 
losing  fifteen  or  thirty  granmies  (one-half  or  one  ounce)  on  one  day, 
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and  then  gHlning  one  hundmd  to  one  hundred  and  fifty  grammes  (three 
and  one*thirfl  to  live  ounces)  on  the  next  day.  From  this  it  wUl  be 
readily  undei^tond  that  we  should  obtain  from  one  day's  observattun  too 
low  and  on  the  next  day  too  higfh  an  estimate  of  the  nutrition.  By  the 
end  of  the  week,  however,  the  weights  usually  equalize  ea(*h  other,  and 
we  have  fairly  correct  tignres  to  guide  us.  The  following  table  shows 
about  tvhat  would  be  expected  of  the  average  infant  as  to  weight  during 
the  first  year.  Girls,  as  a  rule,  gain  less  than  boys,  but  this  is  only  if  they 
are  of  lighter  initial  weight.  The  heavy  girls  make  the  same  lar^a^  gains 
as  the  heavy  boys,  but,  as  a  rule,  their  initial  weight  is  smaller  than  tliat 
of  the  iKiys,  and  they  therefore  make  smaller  gains. 


TABLE   20. 

Gaurat  Figrtrrjt  *if  Weighi. 
*^  WeiifhL  Avmsmge gftin  per rtay. 

At  birth......,,......,,..  3000  to  4000         «i.G  tj  8.8 

Fnjtn  birth  to  6  months. . , ,  20  u*  ao         |  Ut  1 

Ftvm  &  tooDifaa  ki  12  munUi^  tO  to  20         J  In  % 

j^^  Weight. 

**^  Gr&mmes.  tVnmd^, 

A%  I  y«*r  . . , _  , . . 9,my  20.90 

Al  7  jfAm ,.....,..,.... . .    10,000  4L80 

At  liytam ..,, m,mQ  83.60 

[Tlie  *t>oire  flgarei  are  oti  h  hmi&  of  S500  gmrnmoa  (7*7  pounds)  nt  birth,  und  af  ii  gain 
>  «f  80  ^mmmm  p«r^y  for  Ihi.^  ftnt  four  tuontha  uud  10  gr&mmi^  per  day  for  the  last  eight 
(  of  tbe  Qiwt  year.] 
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Useful  Rgures  to  remember  are  that  the  initial  weight  is  doubled  at  five 
months  and  trebled  at  iitleen  months;  also  titat  the  woiglit  at  one  year  is 
doubled  at  seven  yeara,  and  that  this  weight  is  again  doubled  at  fourteen 
fears.  There  are,  of  course,  both  gains  and  losses  in  weigtit  during  the 
year,  the  weight  acting  as  an  index  of  tlie  disturbances  which  arise.  As 
a  rule,  what  may  be  called  the  line  of  nutrition  rises  from  the  iniiial 
we^ht  in  the  first  week  up  to  the  fifty-second  week.  A  uniform  increase 
is»  however,  exceplionat*  on  account  of  the  many  disturbances,  such  as 
from  food,  the  dental  periods,  weaning,  improper  hygienic  care,  and  dis- 
eases. 

Instances  of  continual  weekly  gains  during  the  first  year  have  occa- 
gaonaliy  come  under  my  notice  in  both  hospital  and  private  pracUe  e,  and 
thf  dmrt  on  page  80  gives  the  exact  weights  of  a  healthy  male  infant  fed 
by  a  wet-nurse  for  over  a  year,  and  will  serve  as  an  example  of  the  ideal 
line  of  nutrition.  The  infant  was  gaining  so  regularly  that  the  weighing 
wm  omitted  for  several  weeks,  w^hich  was  untbrtunate,  as  the  weights 
Id  probably  have  shown  the  same  uniform  gain,  A  weekly  gain  is 
show  n  in  this  same  ctiart  of  a  male  and  a  female  infant,  brother  and 
alter,  nursed  by  their  raother.     The  double  line  represents  the  boy's 
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^^^1         weights  in  fht*  lirst  Uvenly-nino  weeks  of  his  lilV^ ;  and  the  do 
^^^K^    giri's  weight  for  fwenly-one  weeks. 

tlc^d  line  the 

I*MV- ^ «-*^ 

^^m      g|g§gisi^iy§^gsss^gii!^^ "■ .  -.^  .  n, 

5SS8S8SS  g^igg  8SSS  gsgggssgr 

4,500   1  June  27. 
1.612     July  1. 

^^^H 

11-                -                     -; 

1 

^^H 

t 

^^^H 

^ 

iM^A         "    It. 

^^m 

4 

?>.:WJ        '*    |& 

^^H         ^v     rv 

5 

5,6M         "    *iS 

^^H 

U 

6,004     ;  Avg.  t 

^^H 

,    7 

%W2     1    "      B. 

^^^H 

^ 

6.4H          "     15. 

^^^H 

9 

ii,«62    1    *^    a. 

^^^B 

W 

7,l7i    1     *'    2». 

^^H                            1 ' 

11 

7.47S     1  Bepl.  1^. 

^^H 

'S^  - 

1^ 

7.802         '*    liL 

^^H 

- 1^1 

13 

7,9W         "    W. 

^^m           1 

Sv 

U 

S.170      "  a. 

^^H 

^.      ^fr  -                        -        ^-        . 

1ft 

3,362       OcL   3.         ■ 

^^1 

E  ^                     ^    -  -       I 

in 

8.5t^        •<    m       ■ 

^^1 

^s.  _     _      _  __     _ 

17 

8,W2         **    17-        ■ 

^^H 

IK 

aaSil         "    21.         ■ 

^^^^^ 

_l i:,-!^ ^ _ 

19 

9.S7e         '      SL        ■ 

^^H 

*^^^      -      -il-      -              ^      -.-       -.p- 

•J\ 

^M 

^^^^1 

z      z  _Ss,^         _^     : 

11 

V.S6H       Kor.  14       ■ 

^^^^1                                       — ^  :       '■■■■1— ---^ 

-_^r_ 

i!J 

m,vu        -     21.      ■ 

\                ^^ 

i:j 

t            ^  -^s^^ 

•^ 

^1 

'^           :  ::s:      :_     : 

25 

■ 

t                                              V        . 

2rt 

m.9\i  i  i>ee.  su.     ■ 

.^^     _     ^  _     ^^ 

in 

^^1 

^^                   X            - 

'jj* 

^^1" 

^                          3 

u-v 

^^H 

_         _      _             -U      -- 

::«. 

^^^^1 

-^^  _       I    -       ^- 

1^1 

^^^^^1 

:^        ^             ^- 

'.'2 

^^^^^1 

i^ 

11.6S0    'F«b.9Q.       1 

f^ 

•J4 

T 

rvi 

'I       '      ^^         ^       : 

~  :lfi 

11,904    !     ^'     27,       ■ 

i. 

;I7 

L^U32      U«rch  5     ■ 

~  ;i>i 

^H 

^^^H 

:         """    ^"         :^X  " 

:'^ 

H 

,_    *-            3"- 

-  ill 

^1 

-  41 

■ 

L 

-  4-1 

12,M0 

April  m    ■ 

_                                                   -              _^^            _                                                   ^                        ^_ 

« 

^  -M 

I         ,  :^    _         _   ^i 

45 

_  p: _        3 

4^ 

47 

\    ^ 

1    49 

50 

51 

13,104        Junel,      V 

ft-2 

nx*^         •■     3).       ■ 

^^^B               The  figures  for  birth,  ^or  five  months,  and  for  one  year  i-epresent  my     1 
^^H          in%-estigatioiis,  rotnbined  with  the  figun^s  which  have  already  been  shown. 
^^H          Tlie  lignres  for  the  second  and  ttiird  yeai^^  are  taken  frtuu  a  series  of  hi- 
^^H          vesljgaUons  made  by  Peekliam,  of  Milwaukee,  in  the  Report  of  the  Wis- 
^^H          eonshi  t^late  Board  of  Health  for  1882.     The  figrures  for  the  fourth  year 
^^H          are  approximate  averages  taken  from  children  of  three  and  five  years. 
^^H          The  figures  from  the  liflh  year  to  Ihe  fourteenth  year  were  taken  from 
^^H          Bowditch's^  article  on  Hie  GrowUi  r>r  <'hildren.  in  Ihe  Twenty-second  An- 
^^H          nual  Report  of  the  Stale  Board  of  Health  of  Ahissiuliusetls.     They  rep- 
^^H          resenl  tlie  average  figures  of  a  large  number  of  seliool-children* 
^^H               In  the  following  table  the  weights  at  birtli,  and  in  the  fii^t,  second, 
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id  third  veaiB,  were  taken  witliuut  clutliing.    The  ordinary  school-clot Ues 
I  Here  woni  in  the  weigtiinjf  innn  live  to  lumleeii  years. 


TABLE   2L 

liHffhlM  find  Wri^hti^  from   B*rfh  fo  Fit'^  YearSj   and  0/  lio^tmi  tSt^htMtt  Bof/n  'tnd 
^'riif,  irrrrptciiet  of  Nttlionaiihi,  from  Fh^  to  Fouri^m  Yrarn, 


Bark. 

A6£. 

,                                             OlBLt 

H'dehl. 

Weigh 

Helfht. 

WcUfhL 

Cttiiimnii. 

InetuA 

iCltQirTmi3im«i. 

Pduiids, 

Ceiitiin«tr««. 

Inches. 

KilDffmmiaes. 

FOUDJll. 

1    m,ti 

l!l,Ta 

3-25 

7.15 

Birth. 

4H.12 

19.25 

3  15 

6.93 

'      4(1.97 

2471 

6-GO 

14^.1 

.'»   OKUltll*. 

59.12 

23.25 

6.30 

13.S0 

^     n.m 

29.58 

1».5I 

20,98 

I  year. 

74.17 

n,m 

9,00 

19.80 

1     ac&s 

UM 

13.30 

au.SH 

2  reare. 

82.35 

32.94 

13.31 

29. 2B 

■■fi,«S 

MM 

15.S»0 

M.98 

a  jear^. 

m77 

mM 

15.07 

33.15 

^^^ 

mM 

17.27 

87,99 

4  yeuns. 

97.1K> 

m.m 

10.53 

30,30 

^554151 

4L57 

IS.  (14 

4L4)0 

5  years. 

103.22 

4L2:i 

17,99 

39.57 

14X1  S7 

4S.75 

mAs\ 

45,07 

6  years. 

106.37 

4li.3.> 

19.03 

43.18 

114-5=1 

45.74 

223i 

48;97 

7  years. 

iia.8a 

45.52 

21.50 

47.30 

1IU4<I 

47.7^ 

24  4*i 

5a.  Bl 

8  years. 

118.05 

47.58 

2:1.44 

fAJ^ 

)-i4  22 

4n,flO 

2*i.«7 

511. 00 

U  y(»iit«. 

123,42 

4£>.37 

25/Jl 

57.00 

12^31 

oL^S 

29.fi2 

05.10 

10  yenrs. 

128.S5 

5L34 

28.29 

62.23 

ix^.i:; 

53.^ 

SL84 

70.(14 

11  ypftlia. 

IZZ.bh 

53.42 

31.23 

68.70 

itT.n 

56,11 

MM 

7*t.75 

12  years. 

1B1I.70 

55.  &8 

35.53 

78.10 

143.0S 

57.21 

8^,49 

u.m 

1*3  y^^^3^. 

14.x  40 

58.16 

40.21 

88.40 

W!>Til 

5d.8S 

42.95 

94.49 

14  yeait. 

149.S5 

59.94 

44.05 

98.23 

PBET. — According  lo  Dane,  the  pad  of  lat  that  tills  tlie  hollow  under 
the  bones  in  the  infanrs  font  is  designed  to  siippoH  the  aruh  until  the 
mtisctes  are  strong  enough  to  hold  it  by  themselves.  The  fat  in  this  way 
sets  BB  a  kind  of  physiolo^cal  llat-foot  plate. 

As  coon  as  the  muscles  become  strong  enougli  to  protect  the  arch  the 
pttd  erf  fill  is  no  longer  necessary,  and  is  slowly  absorbed,  until  by  the 
foftrlii  or  fiflh  year  the  foot  presents  the  same  appearances  found  m  the 
admt. 

In  a  feM^  children  the  pad  of  fat  is  found  to  be  wanting,  and  in  many 
of  Ihrs^  *ases  the  arch  is  so  far  obliterated  tlial  Hie  tubercle  of  the  scaphoid 
wmj  even  rest  on  the  ground.     These  latter  arc  the  true  cases  of  **  llaf- 

kBONB    MABROW. — ^The  change  from  the  red  bone  maiTow  of  early 
lo  the  yellow  marrow  of  a  later  [)eriod  begins,  according  to  Minot, 
mt  birth,  and  progresses  in  eatti  bone  fn*ni  the  centre  to%vards  the 
laetiphery,  or  In  tlie  long  bones  towards  the  ends. 

It  bi-^Hns  earlier  in  Itie  distal  btmes  and  Hien  goes  on  from  bone  lo 
btiiie  ceatri|*etally.  ConixTidnu  the  exa<d  time  when  these  rhanges  take 
pbu^  Tcry  little  is  kno\iiTi,  and  noUiing  delinite-  Plate  II.,  facing  page  80* 
sboH^s  tht*  rt*d  and  yellow  bone  marrow. 

SKIN. — As  tlie  infant  grows  older  the  skin  changes  gradually  to  a  deli- 
ode  pinkbh  white  in  place  of  the  decided  pink  of  llie  early  days  of  tile* 
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COED,— Tho  cord  should  be  carefuU>^  wrapped  in  antkepljr  absorb^ 
coUon,  and  no  water  slumld  be  allowed  to  i-orutj  in  runtael  with  ii.     U 
will  thus  become  dry  sooner,  and  will  gradually  loosen  aiid  fall  off. 

FUNCTIONS. — The  ditterenr  functions  of  the  infant,  like  its  physic^ 
chardcteristics,  vary  considerably  as  to  the  time  of  their  development 
It  is  dilTicult,  therefore,  to  give  exact  average  figures,  and,  in  fact,  my  obser- 
vation of  individual  eases  lias  differed  so  often  from  these  average  figures 
that  we  must  allow  much  latitude  in  stating  the  propter  time  fur  an 
especial  function  to  develop. 

Voice. — During  the  first  year  of  its  life  the  average  infant  uses  its  voice 
merely  in  crying  tu  express  its  discomforts  and  desirt^s.  At  about  the 
twelllii  month  it  usually  begins  to  enunciate  single  words,  and  in  the 
middle  or  tow^ards  the  end  of  the  second  year  it  leanis  to  form  short  sen- 
tences, Cliildren  vary  very  jnarkedly  as  to  tlie  time  when  they  really 
learn  to  talk  connectedly,  but  this  Ls  usually  accomplished  by  the  third 
or  fourth  year,  though  it  is  somewhat  later  before  they  master  the  details 
of  latiguage,  such  as  the  proper  use  of  prepositions. 

Mental  Impressions* — The  intant  seldom  smiles  before  the  fifth  or 
sixth  week,  the  change  of  expression  of  the  mouth  before  that  time  being 
usually  an  mdication  of  some  discomfort.  In  individual  cases,  how^ever, 
there  is  no  doubt  that  the  true  smile  of  enjoyment  comes  earlier,  even  by 
the  fourth  w^eek.  The  intant  usually  does  not  recognize  objects  before 
the  sixth  or  eighth  w*eek.  Its  HEAftiNcj  is  soon  established  The  functions 
of  TOUCH,  TASTE,  and  SMELL  are  appartmtly  more  or  less  developed  al 
birth. 

I^CHRYHAL  Glakds.^ — The  development  of  the  function  of  the  lachry- 
mal glands  varies  considerably,  but  the  intant  will  usually  be  found  to 
shed  tears  when  it  is  three  or  fowr  inonttis  old,  I  have  known  tears  to 
appear  as  early  as  the  first  month.  They  do  not  at  first  come  every 
time  the  infant  cries,  so  that  a  number  of  observations  must  be  made 
on  tlie  same  iiuhvidiial  before  deciding  whether  tliis  function  is  presenL 
I  have  also  noticed  that  even  older  infants  do  not  shed  tears  with  each 
cning-spelL  Tliese  facts  are  at  times  tjuite  impoHant  to  remember,  as 
a  suppression  of  the  lachrj-rnal  secretion  occurs  where  the  infant's  vitality 
has  been  profoundly  aR'ected  by  disease,  and  a  return  of  the  tears  is  an 
indication  for  giving  a  favorable  prognosis,  and  often  that  convalesc-enee  is 
about  to  be  establislied. 

Sw^EAT  Glands.^— Tiie  sweat  glands  are  developed  at  about  the  third  to 
the  fifth  week.  I  have  seen  an  infant  in  the  second  week  of  its  life  suffer- 
ing so  much  as  to  have  its  cir<*ulation  seriously  interfered  with  from  the 
high  temperature  of  a  bath-roorn  where  it  was  being  battled,  while  the 
nurse  who  was  bathing  it  was  jiei'spiring  profusely,  and  was  ajjparently 
perfectly  comfortable.  There  is,  however,  a  great  variation  in  the  time 
when  these  glands  develop,  and  at  times  even  in  the  second  w^eek  of  life 
I  have  noticed  cases  where  tite  head  was  seen  to  perspire  quite  freely*    In 
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in  irulividuals,  therefore,  the  tutictioii  of  the  sweal  glands  is  fairly 

'elopKl  al  birth. 

Salivart  fiLAsa^,— The  saliva  is  a  secretion  which  is  somewhat  slow 
in  iHHtijr  i*stablisfi<*d,  bntli  in  ijuantity  mid  in  [Is  amylolytie  property, 
Tht*n*  Is  not  niutth  Huw  of  saliva  in  the  inlands  inoulh  for  the  iirsl  three 
ar  four  muiittis  of  its  life,  and  even  when  Uie  Function  of  tlie  glands  has 
become  so  developed  Uiat  the  saliva  appears  in  the  inoiitti  in  aJjnndanee, 
a  coiiipanilively  small  ainouni  reaehes  the  stomach  by  being  swallowed. 
It  Jlows  out  of  the  mouth  over  the  elun,  and  until  the  latter  part  of  the 
lirsI  year,  when  its  amylolytie  action  has  become  established,  it  probal^ly 
plays  but  an  insi^niticant  rOle  in  digestion.  The  salivary  secretion  contains 
m  ftTtaiii  amount  of  ptyalin,  but  its  diastatit*  powers  seem  to  be  in  process 
of  developinent,  and  this  should  indicate  to  us  that  this  function  ought  not 
to  be  forc^ed  into  use  in  digestion  until  it  has  become  much  better  estab- 
febt^d^  as  towards  the  end  of  the  tii"st  yean 

PiL«%cR£ASi — The  amylolytic  action  of  tJie  pancreatic  secretion  is  but 
liltli',  if  at  aJl,  developed  at  birtti.  Towards  the  end  of  tlie  tii'st  year  tiie 
funrliun  set^nis  to  liave  become  laii*ly  well  estiiblished,  and  to  a  degree  M-hicli 
vrill  not  Ih*  harmed  by  a  moderate  call  upon  it  for  the  digestion  of  small 
qttantJtii'S  of  starcti.  The  pancreatic  power  of  digest in^^  fat  also  seems  to 
be  slight  in  the  early  months  of  life,  but  to  increase  gradually  and  to  be 
well  r-staldislied  by  the  end  of  ttie  first  year. 

BtLE.^ — Tlie  laiv**  size  of  the  liver  at  bulb  and  during  infancy  is  well 
adapted  to  the  great  metabolic  activity  wtiicli  is  needed  lor  the  develop- 
menl  of  this  period  of  life.  The  investigations  of  Jacubowitsch  and 
Bagittski  show  that  the  bile  in  cluldren  is  poor  in  inorganic  salts,  with  the 
wtception  of  the  iron  salts.  It  is  also  distinguished  by  its  small  amount 
cholesterin,  lecithin,  and  fat,  and  the  smaller  percentage  of  its  glyco- 

k  aini  tanrcjcholic  acids,  as  compared  \rith  the  bile  of  later  life. 
The  bile  acids  have  the  property  of  arri^sting  pepsin  digcsliotx,  and  thus 
tin*  small  am  omit  of  bile  acids  present  in  infancy  tavor  the  action  of  the 
f^istrii'  juice,  whose  feeble  t'ennent  would  otlierwise  be  neutralized.  The 
incomplete  assimilation  in  infancy  of  very  latiy  food,  such  as  creamy  milk, 
U  due  to  this  lack  of  bile  aritls,  for  the  latter  aids  in  the  emulsitication  of 
fill  and  its  decomposition  into  fatty  acids  and  glycerine.  The  feeble 
an«i»eptii!  properties  of  the  bite  in  infancy  and  the  resulting  dangi?r  of 
fermentation  of  the  intestinal  contents  is  due  to  the  tack  of  bite 


LYMPHATIC  SYSTEM. — The  high  development  of  the  lymphatic 

,  in  early  lite  is  very  marked.    According  to  Foster,  not  only  are  the 

lie  glands  lan^'ely  developed  and  more  active  than  in  ttie  adull  (as 

I  lift  pn>bably  shown  by  their  tendency  to  disease  in  youth),  but  the  quantity 

cif  lymph  I  in  ulation  Is  greater  than  in  later  yeai"s.     Tlie  observations  of 

tEnimstyk  show  that  pariicles  of  fat  are  very  easily  absorbed  in  early 

LliJi!*     Bninner  s   arid    lieberkiihn's  glands  are  only  partially  developed 


FLATE   IIL 

A.  Intertrigo. 

B.  Seborrhea  capitis  of  infants. 

C.  Cord,  24  hours  old  and  6  days  old. 

Naphin-8. 

1.  Detritus  of  uric  acid  infarction  (stain  on  napkin  during  early  days  of  life). 

2.  Meconium. 

8.  Color  of  fieces  resulting  from  good  human  breast-milk. 

5.  Cry8tal.*  of  uric  acid  and  unite  of  ammonium  (hedgehog  cr^'Stals)  taken  from  10. 

6.  Substitute  fei»ding.     Fat,  2  per  cent.  ;  milk-fsugar,  5  per  cent.  ;  proteids,  1  per  cent 

Y^  ((  ((  (I       g  ((  ((  Q  ((  i(  I  <C 

g^  u  (i  ((    4       ^'  "7       "  '*         1        ** 

f)  ((  ((  u    4       <t  "7       **  *^         1        " 

10.  Detritus  of  uric  acid  infarction  in  excess. 

11.  Bile-stain  on  napkin. 

12.  Color  of  fjiKies  after  bismuth  3  grains  was  given  every  two  hours  for  six  doses. 

14.  "  "        *'  "         was  omitted  for  twenty-four  hours. 

15.  Color  on  napkin  ccmimonly  seen,  but  in  this  case  excessive  in  amount  and  patho- 

logical from  uric  acid. 
10.  Color  of  "  clay-cr>lored-*  fiives. 

17.  Color  of  the  change  in   milk-fed  (breast  or  otherwise)  infant's  fseces  which  may 

occur  just  before  or  just  after  they  are  passed  (not  necessarily  pathological). 

18.  Pathological  color  as  siH.*n  in  case  (lotwrib***!  on  pui^e  809. 

19.  ••  ^  »'         -  *' 
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in  early  life;  Uie  solitary  and  nominate   follicles   are   ricli  in  lymphoid 

THYROID- — The  thyroid  body  is  relatively  greater  in  the  infant  than 
in  the  adult. 

URINB. — The  function  of  the  kidn€*y  bf^gins  quite  early  in  fijetai  life, 
and  Ihe  bladder  has  been  found  ttJ  be  full  of  urine  at  birtlu  The  urine  is 
small  ill  auiount  at  birth,  and  during'  ttie  Oi'st  twenty-four  hours  it  is  not 
uncoKinion  to  find  little  or  none  [massed.  The  urine  which  is  first  passed 
is  usually  dai*k,  cloudy,  and  acid  ;  later  it  beconic^s  clear,  pale  straw-yellow, 
ai^d  usually  of  neutral  reactinn.  Its  specitic  gravity  (LOlO  at  birth)  falls 
in  two  or  Uiree  days  to  lM)ti,  by  about  the  fitleentii  day  is  found  to  be 
L(.W6,  and  rises:  from  Ihis  liuie  steadily  tilt  puberty.  By  the  end  of  tlie 
first  wi*ek  and  throughout  thiUlhofKl  the  amount  of  urine  passed  in 
twenty-four  hours  is  relatively  greater  than  in  adult  life*  This  in  early 
in:&ncy  may  be  due  lo  Ihe  preponderance  of  lifjuid  food,  but  is  in  part 
the  result  of  the  infaufs  moa*  active  nietabolisni,  for  the  urea  is  also 
found  to  be  proportionately  increased.  According:  to  Foster,  the  presence 
of  uric  and  oxalic  acid  in  unusual  f|uantities  is  a  frequent  characteristic  of 
tile  urine  i>f  ctiildreu-  It  is  also  stated  that  the  phosphates  are  deficient, 
being  retained  in  the  body  for  the  purj>ose  of  building  up  the  osseous 
S}3tem.  The  ctilorides,  sulphates^  and  uiinary  pigments  are  less  abundant 
than  in  the  adult.  The  proportion  of  satis  hi  creases  as  soon  as  a  mixed 
diet  is  piven  and  closely  a[>proaches  to  the  normal  proportion  for 
adulls.  Indican  is  normally  abseid  in  breast-fed  infants ;  in  others  it  is 
usually  abseid  unless  Ihere  is  a  disUirbance  of  digestion.  The  nrie  tteid 
infatrimn,  which  has  been  referred  to,  and  evidences  of  which  may 
E^  for  two  or  three  %%^eeks,  consists  of  urate  of  ammonium  (hedgehog 
crj*stals),  amorphous  urates  niixe<t  with  uric  acid  crystals,  and  sonje  epi- 
tfaetiai  cells  (Plate  II L,  lacing  pjige  84).  The  variations  in  the  amount 
of  urine  which  has  been  computed  to  be  passed  during  the  early  days  of 
in&ney  and  chikihcmd  are  very  ^reat,  as  the  amount  in  all  probability 
depends  ver>*  largely  on  the  quantity  of  liquid  invested,  and  also  upon 
the  activity  of  the  skin  and  bowels.  It  is  well^  however^  to  have  some 
general  idea  of  the  normal  total  amount  of  the  urine  at  difTerent  ages  in 
order  to  understand  better  the  diseased  conditions  of  the  kidney. 

The  diflicullies  in  accurately  mea^Yuring  the  amount  of  urine  excreted 
by  veiy  young  infants  are  such  that  few  positive  statements  can  be  made 
as  lo  thf  qLumtily.  It  is  sulficient  to  Siiy  that  it  is  about  ninety  cubic 
centimetn.^  ^lhrt*e  oujices)  a  day  for  the  lirst  few  days,  and  then  rises  in 
antoitiil  very  rapidly. 

Rietz  and  Cruse  slate  that  during  the  first  few  days  of  life  the  urine 
contains  more  or  less  albumin,  and  that  this  disappears  at  about  the 
seventh  or  €%hlli  day.  It  also  freciuently  happens  that  the  first  urine  that 
is  passed  b  cloudy.  8u^r  Is  occasionly  found  in  the  urine  of  healthy 
inbnta  during  tlie  first  two  nujuths. 
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The  following  figures,  compiled  in  part  by  Holt,  are  the  a 
obtained  by  combining  the  results  of  the  investigations  of  Schab 
Cruse,  Camera,  Pollak,  Martin-Ruge,  Berti,  SchiflF,  Herter,  V 
Renault,  and  others : 


Days 


Months 


Years 


1 
2 
3 
4 

5 

6 

7 

8 

9 
10 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

1 

•2  ■ 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
11 


Daily 

Quantity  of 

Urine  in 

Health. 


Specific 
Gravity. 


TABLE   22. 

Ratio  of 

Uric  Acid 

to 

Urea. 


0-eo  CO....  1 
10-90     •'  .... 

1.010-1.012  . 
>■ 

9l>-2nO    ••   



1.001-1.008  . 

150-400    ••   

1.004-1.010  . 

210-600    ••  

250-«)0    •'   .... 

l.OWi-1.012  . 

goolj^  " 

,  1.008-1.010  . 

C00-12tt)  '•   

iooo-ir>oo"  .... 

•  1.012-1.020  . 

1  to  14  . 


Daily 

Quantity  of 

of  Urea  in 

Gm. 

0.076-0.114  ... 
6. 14lM).6fiO  ." . . 


)  0.90-1 

1  totiO-80  ..  /   

::::::::::::  [i:6\r 


rot 
Urea  per 
Kil.  of  Body 
Weight. 

0.0205  


0.0919 . 
0.-23 . . . 


) 


-0.5(?) 


1  to  50-70  . 


1  to  45-<i0  . . 


13.09  to  14.01. 


16.05  to  21.03. 


. . . .  )  Boy.     1.01 
....  ;  Girl.     0. 


Bov, 


.017  \  B 

.961  ;g 


1.06       B 

0.811 

0.61 


0.88 
0.606 


Adult , 0.55 


The  urinary  sediment  of  the  young  infant  shows  on  micros 
examination  mucus,  many  epithelial  cells,  crystals  of  uric  acid, 
and  calcium  oxalate ;  also  amorphous  urates,  occasionally  a  few 
casts,  and  rarely  a  granular  cast.     The  urine  of  later  infancy  anc 
hood  has  no  microscopical  peculiarities. 

INTESTINAL  DISCHARGES.— The  contents  of  the  intesti 
tinue  to  be  mixed  with  meconium  for  three  or  four  days  or  a  we 
lon^'er  time  being  when  the  infant  is  weak  and  does  not  nurse  well, 
this  time  the  infantile  dischaives,  which  have  a  characteristic  appt 
as  distinguished  from  those  of  the  older  child,  ai)pear.  It  is  neces 
be  familiar  with  their  char.ict(»ri.^tics,  as  they  are  an  important  guid 
proper  feechng  of  the  infant  and  are  an  index  showing  whether  t 
is  propcTly  dig(»st(»d  and  assimilated.  When  the  nutriment  is  mil 
the  p(TC(Mitages  of  its  dilTerent  ehMiK^nts  corresponding  to  what  is  nc 
found  in  good  average  hnman  milk,  the  dischai-ges  are  of  a  golden 
color,  smooth,  unformed,  of  medium  consistency,  showing  a  larj 
portion  of  water,  and  sometimes  changing  on  exposure  to  the  ; 
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ipos^cl  bile^pigmerit  and 
iscliai^t^s  do  not  contain 
Uie  bile  uiideconiposcHL  TIk-  amount  of  fiet-al  disrhai^'e  in  tiie  first  day 
of  life  is  Bhoui  forty-!! ve  gra Jiiines  (ono  and  one-ha(f  ounces),  and  in- 
cf6ades  in  the  followinpf  days  to  (ifty  ffitnnnics  {am*  and  iwo*(liirds  ouncos). 
It  ecmsists  of  nuiroiiK,  fiit,  epithelial  reniains,  and  a  slight  amount  of  albu- 
inimnfl  material.  In  earfy  infancy  tliero  are  from  two  to  four  disehai^'es 
iy.  As  the  child  j^tows  older  there  are  two  and  finally  one  in  I  he 
5nty~four  hours.  They  du  not  lose  their  yelloAv  color  until  amylaceous 
or  aibuniinoiiH  food  h  given^  when  the  different  shades  of  brown  bi^in  to 
apptrar.  They  arc  not  formed  imtil  something  besides  milk  is  swallowed. 
Start iiiK  at  birth  with  the  sterile  nieconiinn,  infection  by  the  nroiith  and 
fip(!tii]n  iiuirkly  occurs,  and  in  a  short  time  almost  any  fonn  of  bacteria 
fiiay  be  found  in  the  dist*tiarges,  but  chiefly  such  puirefyhig  fomis  as  pro- 
U*its  viil^ris  (JetTrie;?).  With  the  suckling  of  the  mfant  and  ttic  substitu- 
tioti  of  tlie  refuse  of  the  milk  and  the  secretion  of  the  digestive  tract  for 
thf  meconium,  a  sharp  Ixansition  occurs.  Instead  of  the  generally  dis- 
(rit*'d*»*i  forms,  causing  decomposition,  only  twi»  kinds  of  bacilli  are  now 
n^g^uiarly  found,  the  l>aeillus  lactis  aerogenes  and  Briefer  h  bacillus,  the 
first  chi**ny  in  the  upper  ]iarts  of  the  intestines,  the  second  in  the  lower 
part-  WTii^n  the  infant  begins  to  take  a  mixed  diet,  quite  a  nund^er  of 
forms  of  bacilli  appear,  among  them  the  streptococcus  coli  gracilis,  the 
pulrefjriiig  green  flmuescing,  a  tetrad  coccus,  and  several  kinds  of  yeast. 
The  color  of  ttie  infantile  intestinal  discharges  when  the  nutriment  is  milk 
alcme.  whether  tinman  or  animal,  seems  to  depend  souunvhat  on  the  per- 
centage of  fat,  as  is  seen  in  Plate  111.,  facing  page  84,  where  the  color 
resulting  from  the  food  contain in|(  different  percentages  of  tat  is  repre- 
«iii*-d  in  Nos.  3,  4,  6,  7,  8,  and  0. 

IKFAKTIIjB  SKELBTONS^^Fig.  28  represents  the  skeleton  of  an 
Bifiuit  at  tenn,  and  Fig.  29  that  of  an  intant  at  nineteen  months.  These 
skeletiui:*  illustrate  some  of  the  differences  which  occur  in  the  bones 
duruLg  Ihcir  [process  of  development. 

In  the  youngt*r  subject  the  head  is  lai^  in  proportion  to  the  small 
thormx.  and  there  is  a  lack  of  develoinnent  of  the  face  in  comparison  witli 
the  huail*  whii'h  is  very  evidently  due  io  ttio  rudimejdary  development  of  tlie 
jaws.  Tlie  anterior  fontanelle  is  uirlely  open.  On  examimng  closely  the 
strnium  it  will  be  noticed  that  it  is  not  in  one  piece,  as  in  the  adult,  but 
centres  of  os?>i(ication  with  the  intcr%^ening  cartilaginous  connec- 
weil  marked.  Tlie  pelvb  is  tilted  for\vard,  as  compared  with 
the  adulTs^  and  is  small  and  con t meted.  The  legs  are  not  straight,  as  in 
LT  iliild,  but  show  decided  bowing  of  the  tibia  and  fibula.  This 
L*ristic  i^*ndition  of  tlie  legs  in  inlra-nlerine  life  is  present  at  birth 
sim]  cuDliiiUt^  for  some  monlhs,  the  bones  usually  becoming  straighl  by 
Ihe  lime  Ui?«t  Ihe  period  of  walking  has  been  reaehed.  In  the  skeleton  of 
the  'miani  nineteen  months  old^  the  legs  have  developed  naturally  In  their 
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gi*owth  and  an?  straight.  The  p^^lvis  ^lill  tills  somewhat^  but  is  endently 
less  euntraeied,  or  rather  has  begun  iu  erdaiige.  The  tbtimx  has  bnvad- 
ened  in  couiparisun  ^ith  the  head,  and  the  fartila^ntms  slernujji  has 
becoine  to  a  lai>fe  degree  bone.  The  head  Is  still  laiT^'e  pnniortionalely  to 
the  face,  althougli  tfie  jaws  have  developed  considerably  I>eyond  what  h 
seen  al  birth.  Tlie  anterior  fontanelle  is  qnite  small  hi  romparison  witli 
the  fontanel le  of  the  new-born  infant.  These  are  the  ehief  ehamettrisUcs 
of  ttiu  hifant*s  and  lijild's  skeleton. 

NORMALLY  DEVELOPED  INFANTS.— One  of  the  greatest  dmw- 
baeks  to  the  proper  appreciation  of  the  kind  of  knowleilge  which  is 
needed  h>  examine  and  treat  chiltlreir  sncressfnlly  and  intelligently  wtien 
they  are  sick,  is  ttie  lack  of  precise  (acts  eont^erning  Ijealthy  children. 
It  is  tiierethre  important  to  know  al  a  glance  whether  it  is  nonnal  for  a 
child  not  to  sit  alone  or  not  hi  stand  alone,  and  to  understand  ihs  ehildkh 
actions,  whether  in  ureephig  or  in  walking. 

The  ages  at  whieVi  infants  develop  so  as  to  gradually  become  chil- 
dren are  hnportant  to  deterniijje,  for  it  is  just  as  wrong  to  task  by  prema- 
ture use  tlie  function  of  loconintiou  as  that  of  digesHon.  A  nonnal  infant 
should  liold  up  its  liead  witiiout  support  at  the  second  or  tliird  niontti ;  it 
should  sit  alone  at  from  seven  to  nine  montlis,  creep  at  about  ten  nionlhs, 
stand  al  al>niit  twelve  months,  and  walk  at  about  fifteen  months. 

TOPOORAPHICAL  ANATOMY  OF  THE  EARLY  PEEIODS  OP 
LIFE.— It  is  important,  for  purposes  of  diagnosis,  to  rect»gnize  the  fact 
tliat  t!ie  or^ns  differ  in  the  space  whieli  they  occupy  in  tlie  body  acconl- 
ing  to  Ltie  shi^e  tif  devehjpujenl  of  Ihe  clukh  Well-marked  periods  are 
thus  stiown  to  exist  by  jdiysical  examination  as  well  as  by  anatomicaJ  re* 
searclh  and  the  results  of  these  di[Tei*enl  niethods  of  investigation  are 
found  to  eorrt*spond,  I  have  always  found  tliat  a  eart*ful  considemtion 
of  tlie  period  of  development  is  of  tlie  first  importance  when  hegirming  lo 
make  a  diagnosis  of  disease,  especially  of  the  heart  and  lungs.  Tlie  lai^ 
size  of  tlie  liver  hi  infants  and  the  comparatively  gn*ater  proportionate  size 
of  tlie  heart  In  the  lung  in  tlif  middle  year's  of  childliood  are  strikujg  ui- 
stances  of  the  Iruth  of  this  statement,  and  should  warn  us  that  more  than 
ordinary  care  should  be  employed  in  diagnosticating  a  i>iienmonia  of  the 
right  lower  lobe  behind  hi  infancy,  or  a  dilated  heart  in  (thildhood,  Thrt^e 
periods  of  growth  are  of  especial  signiticance  in  this  connection :  1 .  A 
period  coiTestionding  to  the  development  of  the  organs  in  Hie  fii^t  year, 
especially  in  the  first  tialf  of  the  year.  2*  A  period  occurring  during  tJie 
fourth,  fitth,  sixth,  seventh,  and  perhaps  eighth  and  ninth  years.  3.  A 
period  embracing  the  later  years  of  ctiildhood. 

Figs*  30  and  31  repreSL^ut  iht^  first  period*  This  infnnt,  seven  nionUts  aid  jind 
normiUly  devt*lcip<^1,  hm,  ouUined  iii  black,  Uie  principal  points  both  in  fW>nt  and  be- 
hind which  will  be  n9*?fut  to  r*^nirmil>er  whim  tnakiti^  n  physiriil  examinatioH  al 
this  sige. 
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In  I-^ir,  30  Ihe  pkiri  <lurk  lines  Imve  followMtl  Uit*  lowt-r  ni.ui^fin  of  ttu*  ribs  iiiid 
Ihi?  4iulline  of  the  eiisiform  c^trtUage  unA  manabrium.  To  Ihi^  left  nf  Ihv  Inwt^r  pari 
of  Uit*  l«*fl  stt^ruiij  lit!*?  l»  a  sfiiiill  curved  )in»*.  This  represent  the  jibsoliito  iliilnHsa 
of  th**  hinirL     Thf   fMlalivi^  iUilny«$  Is  v<*ry  sliphl,  and  indeed  nlmosf.  imperctiplible, 


Jio.  30. 


yiti,  3h 


Nomukl  lufibiit  Heven  nHnat^  oM. 


-i«ri  'm  liifhl  pemisiioti  over  Ihe  sternum.  This  urea  at  dalness  uan  aliansl  lie 
«wi»rr»«l  Uy  tli*?  i*iid  of  (he  ftngtT  naed  for  |jeri:ui^sifin»  It  h  lunjiided  hy  th«  fouHh  rih 
<*  thiril  ii»ti»rspju-e  aJmve,  find  is  just  wHhtn  the  ntamndlUiry'  line,  Tlu^re  iis  vitrj'  5iir 
fwvoit^io^  Ufith'^r  thi?  whole  len^h  of  the  sternum.  The  interrupted  lines  represent 
thr^  vpC^r  and  h*ir*»r  In^rders  ^f  ihe  liver.  There  h  ntti  niueh  to  say  aliont  the  up])cr 
linr^  but  th*»  lower  one  ig  interesting  and  instructive  a^  jllnstratini^  the  l;ir[^e  siatt;  of 
ttir  Ihfi^  in  i*arly  infkrtcy*  Jind  how  lilllw  of  thu  stomiieh,  which  is  here  represented 
If  ii,4fil|pi]  line  liflween  tilt!  edjfe  of  llie  liver  and  lln^  lefl  border  of  the  rihs,  is  to  he 
f«»ehef]  by  pen-ijsalon*  Ttie  slontacrh  l^,  of  conrse»  in  thi^  infaiU,  empty.  When 
fiid,  it  D«>iiir!S  owt  niueh  fart  her  under  the  ed^e  nf  the  liver.  Tliis  (^eneml  idea  nf  its 
|iii»iUoa,  l!ow**rer.  h  very  important  when  w^e  eome  to  cunsider  ea^^ea  of  improper 
frvtlinf  when?  we  hav**  to  determine  whether  we  have  a  dilated  stom;ich  to  deal  with* 
Till*  Itftuil  hlark  liiiu  just  iibiive  tlie  level  of  the  umhiUcus  marks  the  tninnverse  cohm, 
•IhkH  in  JJifanry  has  a  relatively  low  pot^iiion*  The  cam^urru  whieh  h  marked  by  a 
blftrl  firrJe.  «1;ir*<U  hififh  in  the  jthdomea,  near  th*^  anterior  superior  spine  of  the 
The   iipi^M^r  pieee  «*f  the  aternurn  \s  also  outlined,  an  la  the  rhivicle  and  Jirst 
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TiU.  Fig.  31  sljiiw^  thii  S4iiiie  infant's  back  ;  Liu*  km'i^r  L*<>nitM"?  at  th*^  Uiur^ix.  the 
kidmtys,  Mini  Uit*  lf>Wt?i"  borders  of  llie  Luel^  an?  tmUiut**!.  Tli**  l+^ft  kidri»n^  b  *le» 
cid^dly  higbiT  thaii  ilm  rij^ht  at  this  ag«.  Whih*  Ih*:*  low^^r  btirdf*r  ikF  thi^  lung  uij  the 
left  ecartiei  down  tis  l\ir  as  the  ttjnth  rib,  the  i;orrt*spoiidjng  border  of  the  riirhl  lung^, 
owin^JT  to  Ihe  larire  miv  ttf  fin*  liver,  descends  only  ns  fur  as  thi*  ninHi  rih. 

Figs,  32  and  3*i  n^pmst^ni  a  child  in  \\w  Hor-oinl  iMvrinct  uf  its  «T*iwih. 
Ill  tills  inidfllt^  period  of  childhoiKl  tlie  htjaH  lia^  developed  num*  rapidly 
proportionately  Uiaji  the  lungs,  and  takes  up  mori?  space  in  the  anterior 
portion  of  the  thorax. 


J  ic. 
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NooxDibL  tlevielopiiieut  mt  nix  ya 


He  was  six  yeara  old,  properly  developed  for  his  age^  and  presented  et^riain 
points  of  in  to  rest  which  differ  from  the  infant  and  tlie  aditltj  and  which  should  be 
cart*fuUy  tsiktni  into  acfount  when  we  are  making'  a  physif::i]  pxaminsilinn  at  I  his  age. 
Tlu!  inanuhrium,  the  ciaYicleB,  thellri?t  and  second  ribs,  the  en^iform  i-artilage,  and  the 
lower  htjrtlera  of  the  Ihorax  are  marked  in  Idack.  The  area  of  cardiac  dnIneBs  is  far 
greater  tlian  in  the  infant^  Fijp,  30  and  31.  The  dulness  should,  m  far  as?  the  sternum 
is  concernt^flt  l*e  determined  by  li^ht  percussion  dlrecfly  over  the  Hternutn  from  alKJve 
downwariL  In  this  way  we  can  detert  tlte  chanfje  in  the  per^^lss^ion  note  over  ttie 
lower  part  of  the  sternum  better  than  by  percussing^  ftnm  lh<;  lung  to  the  stiamtini, 
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Ih*^  former  is  so  mucli  more  resonant  thut  the  sounds  are  more  diflieull  la  dis- 
and  are  often  misleading.  The  upper  resonant  part  of  the  sternum,  on  Ihe 
id,  |ireaents  an  excellent  opportunity  for  companion,  and  hrini^  out  the 
iMtc^l^  shiid''«  of  sound  which  are  needed  in  getting  the  relative  dalnes».  Ttiis 
Rjjilive  iiulne««5,  however^  is  usually  pronDunced  nnder  the  tuvviT  part  of  tlie  sler^ 
ntini  in  this  period  of  development,  anrl  it  shades  olT  into  tt»e  alwilnte  dulnejfiji  of  the 
prnx^rdiai,  AbiH^ilute  dulnests  under  the  sternum,  unless  depending  on  pathologle^il 
cvifutiticftis,  is  rare  even  at  (hii  age,  when  it  is  also  rare  not  to  have  this  physiological 
rrUiivi*  dolness.  In  this  period  the  duliiei?s  of  the  heart  extends  higher  in  the  left 
puiu^ti*rnal  line  than  at  any  other  time  of  life.  The  lowrer  horder  of  the  third  rib 
iiitially  rnALrks  the  upper  horder  of  the  ahsolute  drdness,  whit'h  extends  also  to  ihe 
left  ^lenuil  line  and  keeps  well  within  the  nuinunillary  line.  The  relative  dutness,  on 
Ibe  olh^r  hj4nd«  reaches  a$t  high  n^  the  lower  horder  of  the  second  rih.  It  then  parses 
to  the  right  under  the  upper  third  of  the  sterntitn,  descends  obliquely  to  the  fourth 
rifhl  costal  ri4rtilagi%  and  ttieti  k**eps  closely  to  Ihe  rii^ht  sternat  line. 

To  the  Irfl  it  extends  well  out  to  and  perhaps  a  Utile  over  the  ruammillary  line. 
Thi?  is  II  far  ditferent  rci^ult  of  percussion  frooi  that  which  is  tbond  In  the  adult,  ami 
■Ifo  itt  the  infant  represente<l  in  Fig.  30.  in  whom  there  is  no  dulness  under  the  ster- 
nfiia  «nd  the  ahsolute  dulness  rises  only  as  high  nss  tlie  fourth  costal  cartilage  in  the  left 
^trrmi)  liiwf,  and  Ihe  relative  dulness  only  to  the  Ihird  interspace.  The  relative  dutness 
nietids  only  :is  far  iis  the  mam  miliary  lini^.  The  impulse  of  the  heart  is  usually 
i|  a  little  tiigher  in  infants  ami  iti  youngs  children*  irrespective  of  these  periods^ 
t^n  in  4>ld«*r  ehildren  and  in  adults. 

A  much  ff mailer  spai^e  is  occupied  at  this  age  by  the  liver  than  in  infancy.  The 
H  Ihrer  b  Indicated  hy  tlie  double  line,  wEilch  rises  as  high  tm  Ihe  Aftli  Hti  in  the  mam- 
^udjirr  Une,  find  tr>  the  atliudiment  of  (he  sixth  or  seventh  right  vtMu.]  cartilage  to  the 
^HBlliani.  The  dotted  line  nf  ihe  stnmach,  on  the  other  hand,  occupies  ci  niudi  larger 
**9fmn'  Ihan  in  the  infant.  The  line  uf  the  Iransverse  colon  stands  propurtionately 
lkifh«^f«  the  r.a^um  rai In 'r  lower.  Fig.  33  shuws  the  lower  horder  of  the  right  lung 
fftill  l<i  l»f  a  trifle  higher  than  that  of  the  left,  and  to  come  to  about  the  u[^per  border 
of  U»*»  Irnlh  rih.  while  on  the  left  side  it  extends  to  the  lower  border  ot'  the  same  rib. 
At  this  4^  Itie  liver  has  diminished  in  size  relatively  to  such  an  eKtent  that  the  differ- 
Iht?  pfisiUon  of  Ihf^  lower  borders  of  the  lung  is  but  slight, 
kidn(*ys  are  alioul  on  a  level  on  both  sides.  The  first  and  twelflh  dorsal 
iir«*  ali*(»  indiciiliHl  as  landmarks.  This  child  is  passing  through  transitional 
of  physical  development,  and  is  gradually  approaching  the  adult  type  of  per- 
lbd«a  growth. 


I 

_    nuui  ] 


Periecled  grovdlu  so  far  as  Ihe  topography  of  the  organs  is  poncemedt 
IS  readied  in  Ute  third  period  represented  in  the  last  years  r>f  childhood 
land  at  about*  the  age  of  puberty.  The  ov^n^  of  the  child  seeni  ai  this 
age^  alltiongh  Ihey  tiave  ntjt  yet  acquired  their  complete  grov\i:h,  to  present 
for  piirpcises  or  percnssinii  the  outlines  which  we  are  accustomed  to  see 
m  Ihe  adult,  >rith  the  exception  possibly  of  the  position  of  the  ctiecum. 


ft      ri^ 


l^gL  84  *hnws  a  nnrmaUy  developed  boy*  twehe  year^  of  age,  and  illustrates  re- 
¥W?n  Ihe  relstiTe  topographical  eorrespondenee  of  later  childhood  and  adult 


.1^  It)  the  boy  of  six  yeari^.  Ihe  nianubrium.  clavicle,  ilrst  and  second  ritis?,  ensi- 

<urtjljife«  and  the  lower  lMU'ih>r8  of  Ihe  thorax  are  outlined   in   Idaek,      The 

I  oirr^d  llti^  pckfi»iitg  up  llie  left  sternal  line  to  the  fourth  rib  and  keeping  within  the 

itfintniPTf  lull!  m^k.'^  I  tie  absolute  dulnesi  of  the  heart,  and  corresponds  to  the  topo^- 
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mphy  of  Ihe  achilf's  heart.  The  uppt^r  line  uf  the  liver  h  Hlioiil  iil  Ihe  level  of  th? 
tifth  lib  in  the  mammiiUiry  line,  and  does  nol  extend  heneath  the  lower  border  of  the 
ribs,  bill  is  just  below  the  lip  af  the  ensiform  f.artjlage.  The  doited  line  represent? 
the  stoiuiidi,  The  spleen  has  \h  upper  border  at  the  innth  rib,  and  its  lower  porticm 
tomes  dowu  as  far  as  Ihe  lower  border  of  Ihe  eleventh  rib.     The  cii^cutn  is  marked 


Ki...  :u 
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Nurmni  tlevelopmenl  at  twclvo  yev^n.. 


in  the  upper  part  uf  the  right  j^roin*  Tlie  transverse  njJon  is  about  midway  between 
the  slomaeh  and  the  uinbilieus.  Looking  at  ibis  sarrje  buy  fVom  behind  (Fig.  36),  it 
will  be  seen  UiaL  the  kidneys  and  the  lower  boniers  of  the  lungs  are  in  about  Ibe 
aanie  retail ve  position  as  occurs  in  the  aduU»  1  have  alsu  indicated  the  first  and 
Iwelflh  dorsal  vetebrue. 

These  reprosentatives  of  Ihe  nonnal  development  of  iniporiant  periods 

of  life  not  only  wvn'  cart^riilly  niappt^d  out  by  tnystdf  by  percussion  and 
in  ataiordanre  with  the  anatomical  kiirnvjedge  whiflt  we  possess  on  this 
subject,  but  also  were  verified  by  Prolessiir  Dwi*(ht,  who  examined  each 
rhild  tarefully  aiul  satislied  himself  that  my  marking  was  correct 

NURSERY. — Before  nndertakin^  to  treat  the  various  diseases  of  early 
life,  it  Is  of  great  iiii|)oriance  to  actiuire  a  practical  knowledge  of  the  care 
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of  the  itibnt  and  child  in  healllh  H  ie?  ossonUally  in  iho  niirsm'  thai  we 
iihoiilfl  j^lijily  (he  liealihy  i  hiiti,  as  tlie  imi^cry  is  ils  hoiti*?,  where  if,  leels 
most  at  ease  and  behaves  in  the  luost  natuni]  manner.  The  general 
hyiTH^ru'  i^f  the  ehihl  is  represenled  in  its  inirsery,  and  we  shonid  thereffire 
by  our  kimwledge  and  advice  so  direfL  these  ({iieslicjiis  of  mn^ery  liygieiie 
as  |i*  give  this  st^nsiUvc,  easily  iirt|)ressionable  young  human  being  the  best 
o|.i{>«iH unity  fa  develop  into  a  tiealtliy  and  viirejrons  adnlL  Wo  ramiot,  of 
raurs4%  in  every  case  proenre  for  the  child  the  sniroundings  whirh  arc* 
bt^sl  for  it,  but  we  ran  at  least  irri|>ress  on  ttie  parent  wliat  these  surruund- 
ings  shunld  be,  and  how  iinportatd  they  am  for  the  general  hL^atth  of  the 
rhild,  Tlie  nursery  shotdd  be  hi^h  from  the  ground  and  out  of  n^ach  of 
the  ilanipness  wliicli  arises  tovvanls  I  lie  latter  part  of  the  day. 

Svs  AicD  WiS'Di3W"s. — It  should  liave  a  sunny  exposure  and  largo  win- 
rtotis  lii^i  i'non^'li  from  the  floor  to  avoid  having  the  younger  rtnldren 
cionlinnutly  |*resM[i^'  their  faces  against  the  glass  to  look  out,  and  tims 
fkiipiently  catching  cold  from  the  little  currents  of  air  whicli  penetrate 
itKist  window-casings.  The  moMiers  rjften  overlook  this  shnple  ntanner 
of  mlrhing  cold,  and  wonder  how  their  cliiUtren,  who  utg  so  closely 
walrlK*<i.  could  have  contracted  the  catarrlial  conditions  which  arise  in  lliis 
way. 

Papkrs  ksit  Carpkts. — ^It  is  much  betler  not  to  have  a  paper  on  the 
walls  or  a  earj>et  on  the  floor.     Young  children  are  very  susc^eplible  to 
m  ifihalatiuii  poisons,  and  to  orgatiisms  of  all  kinds*    Many  a  case  of  anaemia, 
Bm^    '    r  n|f«*nl    eataiTti,  and    stomatitis   ulcerusa  Ihis  apparently  arisen 
^Hkii  ■  ^ir  in  the  iniper     Dust  also,  with  ils  multitude  of  oi^ani^ins, 

wiurl]  vdlh  tlir  most  careful  sw^eeping  it  is  impossible  to  get  rid  of,  is  an- 
other 5«Mirr'e4*f  irritation  to  the  n^^spiralory  tract.     Even  small  amounts  of 
^  ireenic  tn  the  cimtents  of  the  house  appear  to  aft'eet  certain  childn^n,  and 
H  ttH'  paper  itself  is  a  receptacle  lor  micro-oiTgaiusms  wliich  are  ditTicult  to 
■  rIwdt«'atl^ 

"  PicTTRK-MocLDisLis. — M  IS  advisable  not  to  liave  any  piflun:'-mouldings 
,  no  the  walls^  as  tliey  are  a  place  for  dirt  to  gather  whicii  it  is  impossible 
Hlo  mitove  pniperly. 

^^H  FuiOH* — ^There  sliould  lie  as  few  cracks  as  possible  in  the  llonr,  and  it 
^^^utd  he  smooth,  so  as  to  be  easily  cleansed.  The  floor,  however, 
B^ltould  imt  be  highly  polished,  for  children  fn^quently  fall  while  pta\ing» 
HmI  twjirndinies  qiiite  severe  accidents  occur  in  this  way. 
^^V  Waij^s  ash  Ceiuniu — ^The  iloor^  the  walls,  and  the  ceiling  should  be 
paitiled.  Ni»t  only  can  they  then  be  frequently  washed  and  scriU^bed,  but 
wlii.*n  11m*  child  ha|)pens  to  have  any  of  the  contagious  diseases,  the  whole 
,  TotHu  <:aii  Si*  easily  be  disinfected  that  it  saves  much  troid^le  and  expense. 
Rtus- — A  rug  is  demrable  in  the  middle  of  the  room.  It  should  never 
[bean  aiiliqit*';  ui  fact,  it  is  lietter  to  have  new,  simple  caq^et  rugs.  The 
[ft^  should  not  be  too  laiye  nor  too  heavy  to  be  frequently  taken  out  into 
lltie  ofM?ii  air  and  thoroughly  beaten. 
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Bed. — The  diild's  bed  shoald  be  iron,  fjainttHl  so  tJiat  it  can  be  care- 
fully cleansed  by  wiping,  aiid  its  sides,  as  Uie  child  grows  older,  should  al* 
ways  be  kept  high  enough,  by  some  simple  contrivaiiee,  to  prevent  the  child 

from  climbing  over  them.      As 
^*®*  ^^*  few  hangings  and  useless  t^urhuns, 

Avith  whicli  the  mother  is  usually 
so  desirous  of  dmping  the  bed, 
should  be  used  as  possible*  Fig. 
3(i  represents  the  bed  used  in 
the  wards  of  the  Infants'  Hos- 
pital, and  il  is  to  be  noticed  that 
the  bed  is  of  such  a  lieight  that 
the  hjfaiit  car  J  be  easily  handled 
ajid  examined  when  sick  by  the 
physician  without  his  stooping 
much. 

Having  the  bed  high  from  the 
floor  serves  anoltier  purpose, — 
namely,  that  the  draughts  frtjm 
the  windows  and  doors  pass 
under  the  bed  rather  Uian  on 
to  it. 

Pillow  and  Mattress. — The 
pillow  and  mattress  should  lie 
of  felt,  folded  so  as  to  be  suit  and 
comfortable,  and  pillow  and  mat- 
tress cases  stiould  be  used.  When  this  is  done  the  felt  can  be  unfolded 
and  aiimi  every  day,  and  both  the  felt  and  the  cases  washed  and  boiled 
when  necessarj^  The  niatti-ess  should  be  protected  by  a  rubber  sheeh 
Especial  precautions  should  be  taken  that  the  child  does  not  kick  olf  the 
clothes  at  night.  It  is  well  for  the  nui-se's  bed  nol  to  be  close  to  that  of 
the  child.  This  entails  a  little  extra  trouble  on  the  nurse*s  part,  but  her 
breatli  is  not  u  liealthy  pabulum  for  the  child's  lungs,  w^hich  require  fresh, 
pure  air  of  their  own. 

Closets  and  Dra\vi:rs, — Tlie  child  should  have  its  own  closet  and 
its  own  bureau*drawers.  The  nurse's  helonghigs  ought  to  be  kept  m  a 
separate  room.  The  closets  ami  drawei's  should  be  cleansed  at  least  (mce 
a  week. 

FimNiTL'nK.— There  should  be  sufficient  lurnitur^*  in  the  room  for  com- 
fort, but  stufled  furniture  should  be  avoided.  As  litUe  as  possible  that  is 
coni])ticaled  or  runxbersome  should  be  kept  in  the  chilcFs  nursery. 

Curtains, — Only  simple  muslin  curtains,  wtiich  can  be  washed,  should 
be  used  at  tlie  vvindo\\s. 

Toys, — As  a  cliild  puts  everything  that  it  gets  hold  of  into  its  mouth, 
care  should  be  taken  not  to  allow  il  to  have  toys  with  colors  that  can  bt? 
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ioak0d  off  by  iU  saliva,  which  would  perhaps  poison  iL  Toys  also  which 
mnii^e  uf  wooUeri  materials  or  of  fualhers  should  be  avoided,  as  parti- 
eli.'s  easily  canie  off  tliem. 

HcAHKii  AND  Vextilatiok. — T\w  hratmg  and  ventilation  of  tlie  nursery 
are  of  great  irupurlaiice.  The  ehild  rei(um?s  pure,  warm  idi\  The  tem- 
pemluri'  of  the  room  can  vary  somewhat  according  to  the  climate,  but,  as 
a  mil',  tlie  average  should  be  froni  18,8°  to  2LP  C.  (66^  to  70^  F.). 
TEe  Open  wood-tire  is  best  both  for  the  rharacter  of  the  heat  which  it 
giir<^.  ajid  fur  its  value  as  a  means  for  promoting  ventilalion. 

A  (*!aiii  (»iece  of  wood  tlie  width  of  the  window,  about  10  cm.  (4 
ill^tH^s)  hig'h,  and  made  to  lit  closely  to  the  window-sill,  is  the  best  ven- 
tilator, but  is  rarijly  needed  where  a  wood-lire  is  bnrninj^  in  the  room. 
The  upper  sash  can  also  be   lowered   for  a  few  inches  if  more  air  is 

OaAiiaiits. — We  must  take  into  consideration  the  currents  of  air  in 
Uie  nursery,  so  that  the  mother,  understanding  the  atmospheric  conditions 
which  sum^und  her  child,  can  givt^  the  simi>le  directions,  wlilch  she  has 
learfRHl  from  us,  to  the  nurse,  ThisJ  is  by  no  means  an  unnt'cessary  pre- 
cautkirit  for  one  of  the  worst  cases  of  rheumatism  in  the  hip-joints  which 
It^  come  under  my  notic^e  was  tiiat  of  a  t*hild  two  years  old  who  \vas 
allowed  to  sit  on  tlic  jloor  with  its  Imck  to  the  cjpen  door,  and  directly 
in  a  line  with  the  open  lireplaee.  The  direction  of  the  currents  of  air 
between  the  doors,  windows,  and  open  tireplace  is  admirably  and  scien- 
tiflcmily  d4*si'rib€*d  by  Mr.  John  Pickering  Putnam  iti  liis  valuable  work 
entitlt-d  **The  Open  F"ire|jlace,'*  hi  which  tlie  dlrL-ctiou  of  the  cold-air  cur- 
rents b  shown  to  enter  the  windows,  descend  to  within  a  few  inches  of 
the  flOi*r,  and  then  to  radiate  towards  the  open  fireplace  and  doors.  If 
Uie  child  is  rnuch  on  llu*  llotir,  a  sheet  can  be  placed  over  the  cracks  of  the 
door;  and  plain  white  stieets  are  always  tJie  best  articles  for  screens  or 
|M)rtii*n^* 

Wtiere  the  currr^nt  of  air  is  too  strong  it  t^an  be  tempered  by  pinning  a 
lowel  across  the  opening  between  the  upper  and  the  lower  sash.  This 
ifaould  at  once  sn;igest  to  the  mutlier  that  parts  of  the  room,  on  account 
of  Uifr'SE^  currents  of  air  which  from  doors  and  windows  pass  over  the 
(Icior  to  the  iireplace,  shoidd  be  avoided  not  only  for  bathing  bu(  also  for 
playing  on  the  tlnor. 

A  htj?h /r/i/^T  coverinff  Ittt*  eniiR*  opening  of  the  fireplace,  and  fastened 
»o  Uiat  the  older  child  in  playing  cannot  pull  it  dowji,  is  an  huportant 
pari  of  the  nursery  equipment.  It  answers  two  puqjoses, — one  to  pre- 
T»*i  •  *'  i-arks  from  Hying  out  on  the  child,  the  other  topn*vent  the  child 
fir»M  J  into  ttie  lire.     Serious  accidents  have  happened  from  a  tack 

of  propi*r  prt^caution  n^garding  this  a[>parently  self-evident  necessity.  The 
hot  air  (rcnn  th«'  tire  mdiates  In  alt  directions  into  the  room, 

ScAtCs!.- — Properly  adjusted  scales  are  m\  important  pai't  of  the  nursery 
oqidpinent.     The  scales  whit  h  are  usually  provided  are,  as  a  rule,  very 
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inadequate  for  Ihe  minute  anrl  daily  wei^liiiij?,  the  results  of  uhicli  are  at 
limes  of  sufh  great  assistance  to  Uie  physician  iii  tlie  nianci^enieot  of  the 
inlanrs  food.  Never  han^  an  infant  in  anything'  on  a  huok  to  weigh  it 
Sueh  weights  are  usually,  fro  in  tlie  continual  kicking  of  the  infatiL  quite 
incorn.*et.  Do  not  think  that  the  kitchen  grocery  sr  ale  is  good  enough  for 
the  iniant.  We  can  atford  to  liave  incorrect  and  approxintate  grocer)* 
wtnghts,  but  cannot  afford  to  apply  these  methods  lo  the  growing  infant, 
willj  its  unstalite  equilibrium.  The  scales  shtmld  be  of  a  sinall  but  sohd 
plattbnu  variety,  whicti  can  be  placed  on  a  firm  table  by  the  tub  wJiere 
tlie  infant  is  to  be  l>alhed,  for  use  before  the  bath. 

The  scales  stiould  weigh  as  low  as  four  or  tlve  grammes  (t>ne  drachm). 
A  beisket,  with  a  small  soil  blanket  lining  it,  is  placed  on  the  ptatform  of 
the  scale,  and  the  naked  infant  is  weighed  in  the  basket.  The  scale  is 
balanced,  and  the  infant  immediately  taken  out  of  tlie  basket  wittiout 
stopping  lo  read  the  weight,  so  as  not  to  expose  it  too  long  while  uncov- 
ered. When  the  intant  has  been  dressed  the  scale  can  be  read,  and  the 
balance-weight  minus  the  weight  of  the  basket  and  blanket  {which  can, 
of  course,  always  be  a  constant  quantity)  gives  us  the  exact  weight* 
Weighing  with  ttie  clothes  on  is  a  very  unsatisfactory  procedure- 

BATHING. — Ttie  question  of  the  bath  is  of  a  good  deal  of  importance 
in  the  early  months  of  life.  Unless  there  is  some  defiiJite  contra-indiea- 
tion,  an  in&nt  should  be  batlied  every  morning.  The  contra-indicatiims 
are  if  the  skin  or  nails  turn  bluoi  or  if  the  infant  seems  in  any  way  to 
show  sympt*uns  of  weakness  or  lowered  vitality  after  bathing,  such  as  are 
represented  by  cold  extivmities  and  nose,  or  an  unusually  quickened  i*es- 
piration.  In  these  cases  sponging,  merely  sntlicienl  for  cleanliness,  is  to 
be  substituted  for  the  bath.  The  bathing  shouht  be  done  with  celerity, 
the  tub  being  placed  on  tlie  side  of  tht?  fire]jlace  opposite  from  the  win- 
dow, and  ii-onting  the  latter,  so  sis  to  avoid  draughts  and  insure  a  good 
light.  The  nui*se  should  sit  Avith  her  face  to  the  light  and  have  Ihe  in- 
fant on  her  la|>,  wmppt^tl  up  in  a  warm  blanket,  with  its  feet  towards  the 
fireplace,  and  its  head  in  such  a  position  as  regards  the  window  as  to 
avoid  having  loo  unicli  light  in  its  eyes.  There  should  be  a  rack  for  the 
towels,  whii^h  sliould  be  kept  warm  in  front  of  ilie  fire  wlule  tlie  infant 
is  being  bathed*  The  clothes  should  in  like  manner  be  neatly  spread 
out  on  another  rack,  ready  to  be  put  on  as  soon  m  the  in&nt  has  been 
dried* 

TuiiPERAnBi;  of  Bath. — ^The  water  should  varj'  in  its  tempemlure 
soniewlial  with  the  age  of  the  intant,  but  sliould  never  be  so  cold  as  to 
cause  blueness  or  cold  extn?mities.  We  must  also  be  careful  not  to  have 
the  water  too  hot,  as  this  has  sometimes  proved  io  be  injurious.  Each 
infant,  however,  must  have  the  temperature  of  its  bath  adapted  to  its  own 
vilalily.  A  convenient  balh  therniometer  is  one  whicti  is  guarded  from 
breaking  by  a  wooden  fmine,  which  also  allows  it  to  iloat  in  the  water, 
and  the  nurse  is  thus  enabled  to  see  at  a  glance  that  the  bath-water  is 
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nainjJig  at  the  proper  temperature.     The  following  table  may  be  taken 

Ea  guide : 
TABLE  23, 
[                                   TrmpemlMff  of  thf  Boih  pit  Differmt  A^at. 
At  Unh :in.*p  m" 

During  fim  three  or  four  wevki , . . . . 85*  1*3= 

One  |ij  ^x  months. 84**  ^^.2"^ 

Fnnii  fix  ki  twi4vi-  iTitmths _  , Ji2.2<»  90^ 

Tw*^lv«*  t4j  twi»nty-four  niofilhn  _*.__._...____.._   30^  86* 

Thtf'n  j^TaiiliittUy  M^lur*'  in  mumitr  tr> _  _  _  _  2H.tJ^  80° 

J«  ilie  third  or  ftmrth  year,  if  p*>&6ible,  fi»duce  to , , .  28.8*  75* 

Tlie  tiurse  should  first  wasli  the  face  in  clear  watt^r,  keeping  the  body 
iiiid  limbs  wrapped  up  iii  a  warm  blanket.  The  face  is  then  M'iped  with  a 
sod  lowel.  She  should  gently  cleanse  ttie  nose,  the  cornel's  of  tlie  eyes, 
and  Uie  external  ears.  The  nose  is  especially  important,  for  the  infant's 
TttaJlty  is  easily  affected  by  occluded  nares.  The  nurse  should  then  soap, 
Hash  olf,  and  dn'  the  scalp.     The  sponge  and  water  in  the  other  ilivision 

■  of  the  baUijng  basin  are  then  used  for  soaping  the  body  and  extremities. 
Especial  care  shotdd  be  paid  to  the  folds  of  the  neck,  the  axilla?,  groins, 
gemtals,  and  anus.  Ttie  temperature  of  ttie  water  in  the  basin  and  bath 
ifaould  be  taken  from  time  to  time  with  the  Avooden  bath  thermometer 
imlU  the  m^ashing  is  over.     The  proper  warmtli  of  llie  water  is  to  be 

H  kepi  by  adding  when   necessary  a  little   hot  or  cold  water  from  cans 

■  within  €asy  reach. 

■  Tts. — Tlie  tub,  wtiich  is  preferably  made  of  rubber  hung  on  a  simple 
Kgnoden  frame  and  sulficiently  higli  to  prevent  needless  stoopinjj  on  the 
^^■rt  of  the  nurse,  is  placed  on  the  nurse's  left,  at  a  convenient  distance 

from  her  chair. 

Basi?^.^ — !n  front  of  the  nurse  is  the  double  w^ashing  basin,  wliirh  is 
merely  a  china  bai^in  divided  into  two  comi>artment5,  and  fitted  to  a 
vkiter  stand,  also  suiliciently  liigh  to  prevent  the  nurse  from  stooping  as 
she  lises  it.     To  the  right  of  the  nurse  is  tJie  table,  with  the  scales  on  one 

^  end  and  the  toilet  basket  on  the  end  towards  hen 

B        Soap. — ^The  soap  should  be  white  castile,  or  any  kind  which  is  free 

HipEu  irritating  elements. 

^^■^  Spokq^. — ^There  should  be  two  sponges :  one  goes  in  one  side  of  the 
washiDg  basin,  and  is  for  the  head  and  laee ;  the  other  is  to  be  used  in  the 
opposite  side  of  the  Imsin,  aJid  is  for  the  body  and  extremities.  The  body 
and  linibs  having  been  thoroughly  and  ([uickly  soaped,  the  nurse  should 
feotly  lower  the  infant  with  its  face  up  into  the  clear  water  in  the  bath, 
heiog  canefol  not  to  frighten  it  or  to  drop  it.  Tliis  is  not  an  unnecessary 
naming*  I  tmve  known  infants,  even  in  the  hands  of  ordinarily  careful 
moEheis,  lo  be  dropped  Iroin  the  balh  or  scales,  with  a  resulting  penna- 
mtal  iiyury  i>f  the  spine  or  hip*     After  allowing  the  inlant  to  kick  and 
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splash  fur  a  few  seconds,  it  is  taken  back  inlo  the  nurse's  lap  and  care- 
fully dried  with  a  warm,  soil  towel.  Never  soap  and  wash  the  intarit  in 
the  bath,  but  always  on  the  lap* 

Powder. — When  tlie  skin  is  perfectly  soft,  clear,  and  in  a  normal  con- 
dition, no  powder  is  needed.  Where  there  is  any  slight  irritation,  which, 
at  times,  is  liable  to  occur  when  the  skin  has  not  been  kept  sufficiently  drj% 
especially  if  there  is  a  decided  redness  iti  the  Iblds  of  Ihe  skin,  as  of  the 
neck,  axillae,  or  (JToins,  tlie  following  powder  can  be  applied ; 

Fefx:hipiion  L 
M¥inc.  Ajmiheeary. 

R     Pulv.  zinci  nxidi , 7  15  B     Pulv.  xind  nxidi  .,.,.. ,  * .  *    511 ; 

Pulv-  Jimvli  trit 60  I  0  Pulv.  limyU  tril .......    |il 

M.  ^  M.  ^ 


No  perfame  of  any  kind  should  be  added  to  the  powder.  The  infant 
should  be  sweet  and  pure  in  itself,  without  accessory  odors. 

CLOTHINQ-.— It  is  very  important  that  those  who  care  for  the  infant 
should  not  only  clothe  it  properly  but  should  understand  why  one  method 
of  clothing  is  better  tlian  another.  The  surface  of  the  infant's  body  is 
gi^eater  in  i>roportion  to  its  entire  weight  tlian  is  the  case  hi  tlie  older  and 
hence  larger  human  being.  Greater  surface  means  that  there  is  a  greater 
opportunity  for  radiation,  and  hence  that  the  smaller  subject  will  cool  off 
more  quickly,  other  conditions  being  equal,  than  the  larger  one.  We 
therefore  see  at  once  that  much  care  should  be  given  to  the  question  of 
warmth  in  the  infant.  Any  exposure  of  the  body  or  lunbs  in  either  in- 
fants or  children  is  unwise.  A  very  hnportanl  factor  in  the  problem  of 
growth  in  the  infant  is  perfect  freedom  of  motion  for  its  legs  and  arms  and 
for  the  respu-atory  and  abdominal  muscles.  It  should  also  be  thoroughly 
understood  that  pressure  on  any  portion  of  the  body  or  limbs  must  pro- 
duce evil  results,  by  disjdacing  organs  which  should  be  allowed  to  have 
entire  freedom  of  position  in  their  respective  cavities. 

Too  litttle  warmth  will  do  harm,  by  preventing  the  proper  metabolism 
of  the  tissues  and  thus  reducing  the  animal  heat.  Too  great  warmth,  on 
the  other  hand,  by  causing  inequalities  in  the  circulation,  will  in  like  man- 
ner be  detrimental  to  t!ie  child's  growth  and  vigor.  Clothes  which  bind 
any  part  of  the  infant  tightly  cannot  but  press  out  of  their  natural  position 
whatever  happens  to  be  beneath  the  point  of  pressure,  whether  it  be  the 
liver,  the  intestuies,  or  the  toes.  The  clothes,  then,  must  evidently  be 
wann  and  loose,  and  we  must  bear  in  mind  that  loose  clothes  are  wanner 
than  tiirlit  ones,  from  the  verj^  fact  that  they  do  not  interfere  with  the 
natural  activity  of  the  circulation,  and  that  they  give  freer  play  to  all  the 
muscles  which  produce  the  normal  warmth  arising  from  exercise.  We 
must  remember  that  the  only  way  in  which  the  infant  can  obtain  the 
exercise  so  much  needcil  for  proper  grouih,  and  which  is  so  easily  ob- 
tained by  the  older  cliild  in  running  about,  is  by  continually  moving  its 
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K^iand  anns  and  thus  at'eclurating  the  muscular  acljorr  of  its  thorax  and 

An  intportant  iliMu  iii  [he  proper  ruauagemeul  of  Ihe  infant  in  its  nur- 
^^r\'  is  that  it  sht>nld  be  irritated  as  tittle  as  possible  by  unnecessary  delay 
ifi  dr-ssing  it  after  its  bath.  Useless  stitches,  buttons,  and  articles  of 
riothing  should  be  dispensed  \dtli,  and  a  method  adopted  which,  while 
eombiiijn^  Uie  n<-rc^sitit.*s  of  dress,  will  allow  the  dressing  to  be  finished 
ID'  it  bus  tinie  to  ajinoy  the  infant, 

Ai*LMHii>.AL  Band, — ^Theft*  is  no  necessity  for  using  beyond  the  first  two 
or  UiDH*  >vei*ks  the  usual  flannel  band  supposed  to  be  so  indispensable 
liy  ihe  average  nurse.  Herrme,  whether  umbilical  or  inguinal,  cannot  be 
obviattKi,  and  in  fact  may  be  produced,  by  undue  abdominal  pressure- 

Tlii*  abdominal  band  shown  in  Fig*  37  A,  made  of  light,  soft  flannel, 
fail  h^  smoothly  applied  over  the  dressing  of  the  cord  and  kept  in  place 
Willi  itiodenite  pressure  by  means  of  safety-pins* 

Th«*  Itand  vmi  soon  be  replaced  by  a  somewhat  elastic  knitted  garment 
(F%.  37  E,  a),  half  band  and  half  shirt,  with  shDUlder-straps  of  the  same 
iiiati*rial  fo  hold  it  in  place,  ajid  a  tab  in  front  to  fasten  it  with  a  safety-pin 
to  the  napkin  (Fig.  *37  E,  b). 

This  shirt  can  be  made  of  sofl  wool  or  silk,  or,  as  I  have  recently 
found,  rim  be  knitted  in  any  form  or  size  from  half  cotton  and  half  silk. 

This  knit  material  can  also  be  used  for  the  undershirts  (Fig,  37  B  and 

Tip.  38  F,  jmges  lUO  and  103),    Gannents  made  in  this  way  are  the  best 

^have  ever  S(*en.     They  aiT  warm,  sofi,  ajid  delicate,  have  no  seams, 

w^ished  withtmt  shrinking,  and  retain  their  elasticity  nmch  better 

than  those  made  from  other  materials. 

Napkins, — The  napkin  (Fig,  37  E,  b,  page  UKJ)  is  folded  and  listened 
with  safety-pins  as  is  customary  fur  keeping  it  in  place.  The  usual  nap- 
kin is  very  cumbersome  and  heavy,  besides  being  expensi%^e.  It  can  be 
related  by  rolls  of  soft  absorbent  gauze,  which  absorb  the  urine  from  the 
I  skin*  an  important  cfuality  in  casus  where  Ihe  skin  is  e^L^ily  ii'ritatcd.  These 
*  napkiixs  can  simpl)  be  cut  from  the  roll,  wldch  is  kepi  in  the  nnrsery,  and, 
wben  removed  fn>m  the  infant  after  a  movement  of  the  bowels,  can  be 
^  burric^h  Ihiis  avoiding  Ihe  trials  n.»sulting  from  the  objei'lions  of  the  nurse 
I  or  Ihe  laundn-ss  to  washing  the  napkins,  U\  however,  the  niolher  prefers 
I  the  n-Tsnilar  ol*l-fashioned  napkin,  small  squares  of  this  gauze  can  be 
^nbti-d  ui  ttie  niiddie  t>f  the  napkin,  and  this  will  in  greal  measure  obviate 
^pSt  more  disiigreeabJe  part  of  the  napkin- wasliing,  as  the  square  of  gaiixe 
■  frill  hold  nifist  ol  the  movement  and  can  at  once  be  burned, 

Tlie  infant  wliilc  in  long  clothes  need  not  have  any  further  covering 
tor  As  let?s,  ami  neeil  have  no  tiling  on  its  feet.  There  is  no  parUcular 
ikbjedion  lo  little  knit  socks  if  the  mother  wishes  to  use  them, 

^Ifler  the  nurse  h;is  put  on  the  band  and  the  napkin  there  are  left 
three  garments  whirli  are  usually  tJie  clothes  needed  to  complete  the 
's  outfit  of  htiff  rl(Jhm^ 
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Fio.  37. 
(Long  Clothes,) 

A 


\* 


JI.A. 


Flannel  band  for  early  weeks. 


Dress. 


A.  knit  tonil :  ](.  nai>kin :  (.*,  stocking. 
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Tht*^*  ganiu^nis  are  the  shirt  (Fig.  37  B,  page  100),  the  petticoat  {Fig, 
:M  Ch  mu\  I  he  iln-ss  (Fi|r,  37  DV 

SutRT  (Pig.  37  B). — Tile  shirt  is  a  garment  with  long  sleeves  and  high 
neck*  cul  aliiiusi  bs  lung  as  the  outside  white  slip  or  dress.  Unless  it  is 
|f  nit  ted  it  is  well  to  have  it  made  of  some  soft,  fhu',  all-wool  material, 
with  the  seams  finished  on  the  outside  to  prevent  initalioii  uf  the  skim 
It  IB  made  to  button  in  the  back,  A  fresh  gannent  of  this  kind  is  also  suf^ 
tident  for  the  infent's  dress  at  night,  except  during  the  early  weeks  of  life- 

PtmcoAT  (Fig,  37  C), — A  tlannel  shiri  cut  all  in  one  piece^  as  the 
shirt  IS,  made  of  fme  flaimel,  with  no  sleeves  and  with  low  neck,  repre- 
sents the  petticoat*  It  should  be  made  large  enough  to  go  over  the  shirt, 
iliauld  be  of  the  same  length  as  tlie  dress,  and  should  also  be  made  to 
button  in  tlie  back.  The  taste  of  the  mother  can  be  gratified  by  any 
reasonable  degree  of  embroidery  which  she  may  \vish  to  put  on  this 
second  gamienl*  but  the  shirt  should  be  jjerfeetly  plain. 

Dbsss  (Fig,  37  D). — TJie  outer  garjnent  should  be  made  of  some  soft 
white  material  such  as  nainsook^  should  be  large  enough  to  g*j  over  the 
riiiri  and  pettintai,  should  not  be  starched,  and  is  usually  about  one  yard 
i«ig  frum  the  neck  to  the  bottom  of  the  skirt.  It  should  have  h^h  neck 
atid  king  sleeves,  and  should  button  behind. 

The  advantage  of  this  costume  m  that  it  is  loose  but  w^arm,  and  that 
tbu  Ihtve  pieces  \y\mh  constitute  it  can  be  put  on  together,  tiie  infant 
liftTOig  to  be  turned  over  only  once  before  the  clothes  are  buttoned.  The 
other  methods  of  clothing  usually  necessitate  turning  the  baby  over  sev- 
eral fiiiiPS  in  the  process  of  drt*ssing* 

Before  the  infant  has  hail  its  bath,  these  three  articles  of  dress  are  to 
be  arranged  one  inside  the  other,  ready  to  be  slipped  on  all  three  at  once. 
This  can  be  done  \\ith  great  celerity,  and  the  dressing  process  can  thus  be 
gone  Ihrough  without  the  usual  acconipaniment  of  irritated  cries  which 
ane  so  frequently  heard  in  the  nursery,  and  which  are  to  be  deprecated. 

When  the  infant  is  old  enough  to  have  its  long  clothes  changed  to  short 
wliich  is  at  about  the  thne  when  it  learns  to  creep,  tlie  under-gar- 
can  be  replaced  by  a  knitted  or  fine  all-wool  undershirt  with  high 
neck  and  long  sleeves  (Fig.  3S  F,  page  103)  made  short,  with  an  additional 
while  pettiroat  in  winter  if  desired.  The  infant  should  now  also  have  its 
fee!  and  legs  covered  with  long  white  wool  stockhigs,  w-hieh  are  kept  in 
position  by  being  pinned  to  the  napkin  (Fig.  37  E,  b,  page  100),  When  the 
IS  to  walk,  sott  kid  shoes  sliould  be  used  with  the  soles  adapted 
Dattiral  cunes  of  its  feet,  as  explained  on  pages  104  and  105, 

SiocKrKGS* — A  word  in  regard  to  the  stockings  is  especially  needed  in 
lefefBnce  to  the  older  child  in  its  third,  fourth,  and  fifth  years.  It  is  a 
mistake  to  think  that  if  we  keep  the  feet  and  alidfimerj  warm  the  legs  can 
be  left  iine<ivered  with  impunity.  Short  stockijigs  and  bare  legs,  in  my 
opiniofi,  should  be  abolished,  as  a  proliOe  source  of  catarrhal  conditions. 
TIh*  argameiil  is  a  poor  one  that  certain  children  have  been  known  to 


grow  up  well  and  strong  wilU  uncoverotl  lo^'S,  or  ovon  that  our  ancestors 
were  in  the  habit  of  depriving  their  children  of  suitable  coverings  for  their 
necks  and  arms  as  well  as  legSi  while  they  theniselves  were  warmly 
clotlied  from  head  to  foot.  Our  aneestors  did  and  said  many  things  wtiieh, 
to  us,  conviet  them  of  great  ignoranee.  The  stockings  should  be  white« 
This  is  to  insure  freedom  from  poisonous  dyes,  wliicli  at  times  seriously 
affect  the  delicate  slcin  of  the  young  child.  Colored  stockings  are  a  st>un.*e 
of  great  graiificalion  to  lazy  nurses  and  to  those  who  wish  to  lessen  the 
sizQ  of  their  launth-y. 

There  are  three  garments  wiucli  are  usually  put  over  the  shirt  and  are 
considered  to  complete  the  sh*>rl.  clothes.  These  are  the  flarmel  ]>etticoat, 
the  while  petticoat,  and  the  dress,  and  they  are  io  be  made  larj^'e  enougti 
to  fit  one  over  the  other  and  thus  to  be  put  on  all  at  once, 

Flankkl  Pktticoat  (Fig.  38  (i,  page  103). — The  injier  garmenl  next  to 
the  shirt  has  a  Itannel  skirt,  a  cotton  waist,  low  neck,  no  sleeves,  and  is 
fastened  with  buttons  in  the  back* 

White  Petticoat  (Fig,  38  H,  page  103).— Next  to  the  llannel  petticoat 
comes  a  ganneat  with  a  skirl  of  some  soft  while  material,  witli  a  cotton 
waist,  low  neck,  no  sleeves,  and  also  buttoned  in  the  back. 

Dres^s  (Fig.  38  I,  page  103), — Finally,  over  all  the  other  iranuents 
conies  the  dress,  which  is  made  with  hig:h  neck  ami  long  sleeves,  and  is 
buttoned  behind 

Night-Dress  (Fig*  38  J,  page  104). — A  regular  night-dress  can  now  be 
used,  made  of  soil  flainiel,  with  higli  neck  and  long  sleeves,  and  bnttuned 
behind.  An  extra  garment  can  in  cold  weatlier  be  worn  nndt'r  the  night- 
dress it  deemed  advisable  for  the  especial  ctiild* 

FEET. — In  young  children,  althongh  the  foot  may  be  well  formed,  it 
is  very  weak^  so  that  tite  arch  is  easily  broken  dt»wn.  The  pad  of  iat,  to 
which  reference  has  been  made  under  development,  is  a  physiologieal 
protection  ag^unst  sncli  breaking  down.  Children  should  not  be  allowed 
to  walk  until  some  lime  after  tliey  are  ready  to  do  so,  always  allowing. 
of  course,  that  if  lliey  hisisl  on  walking  they  can  seldom  be  reslrairjed 
from  doing  so.  As  they  get  older,  long  walks  with  Iheir  parents  should 
be  forbidden^  for  it  is  through  these  long  walks  ttiat  the  evils  whi<ii  have 
been  explained  are  brought  about.  The  child  will  get  exercise  enough 
at  its  play,  and  in  doing  so  will  not  overtax  the  arch  of  tlie  foe>t»  or  nsc 
its  feet  beyond  the  degree  w^hich  nature  intended,  Ctufdren  should  not 
be  told  to  turn  Itie  toes  nut  too  much,  a.s  this  puts  the  arcli  in  a  postilion 
where  the  muscles  give  it  least  support.  The  average  dancing-school 
master  is  a  fair  example  of  what  over-zealous  ignorance  combined  with 
the  res|>ected  ti-aditions  of  the  past  can  do  to  children's  feet, 

SHOES. — Children's  shoes  should  be  rights  and  lefts,  like  those  of 
adults,  as  the  present  style  of  straight  shoes  gives  no  support  to  tiie  arch 
during  a  very  important  period  of  ils  growih ;  this,  moreover,  also  tends 
to  push  tlie  great  toe  towards  Uie  median  line  of  the  foot,  so  as  to  cau^ 
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enfeebling  of  the  muscles  which  have  so  much  to  do  with  the  proper 
elasticity  of  the  feet. 

We  sliould,  therefore,  have  shoes  properly  adapted  to  the  child's  foot^ 
— ^shoes  that  ^dll  at  once  be  comfortable  and  leave  the  feet  free^to  develop 
and  fulfil  all  their  functions.  The  children's  shoes  as  we  find  them  in  the 
stores  have  the  two  sides  of  each  shoe  symmetrical  and  equidistant  from 
the  middle  line ;  the  right  and  left  are  lold  only  from  the  arrangement  of 
the  buttons,  and  are  frequently  worn  interchangeably.  Now,  the  foot  has 
no  such  median  line  on  each  side  of  which  the  parts  are  equally  disposed  ; 
and  its  two  edges  are  very  different,  as  a  glance  at  the  soles  of  a  one-and- 
a-half-y ear-old  child's  feet  shows  (Fig,  39), 

It  is  well  to  note  especially  that  the  phalanges  of  the  great  toe  do  not 
naturally  point  Inwards  the  outer  border  of  the  foot :  such  a  position, 
comirion  as  it  is  in  (he  adult,  must  be  considered  as  an  acquired  deformity 
which  started,  in  all  probabiMty,  ^\ith  tlie  first  pair  of  leather  hoots. 

That  Ihis  matter  of  forcing  the  first  loe  out  of  its  normal  position  may 
bring  with  ft  ver)^  serious  consequences  is  easily  shown :  as  it  inclines 
against  the  terminal  phalanx  of  the  second  toe,  it  often  crowds  it  back- 
ward, and  finally  makes  it  the  distressing  *' hammer  toe/'  which  may  even 
require  a  surgical  operation  for  its  relief.  On  the  inside  of  the  foot,  as 
soon  as  the  axis  of  the  first  toe  is  bent,  we  begin  to  find  a  bulging  out  of 
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'  the*  mctatarsophalangraJ  joint,  wliieh  in  later  years,  fostered  by  pair  after 
I  Jiair  of  %hl  and  ill-fitting  boots,  is  rapal>le  of  ginn^  the  most  exquisite 
■pttiix*  Still  nion*  suhtle  in  its  wnrking  than  this  is  the  trouble  that  often 
cofttes  from  disahliii^r  Hie  great  toe  from  perlbnning  its  full  ftinetion.  The 
elasUcUy  of  one's  step  depends  largely  upon  one*s  power  to  press  down 


Fia.  S^. 
(N&tumI  size,  H  yeari.) 


CfcllfcMf  itoifcpe  im  P>le  of  cllU4>  iho«. 


Bultabk  fth^pt.'  for  mk'  of  chlUrs  shop. 


amily  with  the  great  toe  and  then  raise  the  wdfrlit  uf  the  body  over  it  as  a 
npporl;  when  this  is  lost  by  'rippling  the  toe  with  ill-slmped  boots,  ttie 
nrasdes  nul  only  of  I  he  first  digit  but  of  many  adjaeeiil  ^ronps  bt^n  lo 
atrophy.  This  soon  leaves  the  internal  arch  of  the  foot  \vithout  sufficient 
sii|i|>ort*  and  the  lung  series  of  woes  incident  to  '*  flat-foof  *  is  started  upon* 
Therefore,  for  one  and  alt  of  these  reasons,  let  us  demand  that  fliildren's 
kei  shaJI  have  at  least  the  chanee  to  develop  properly  in  ^vell-fitting 
autaiitkal  sboi^s. 

BhBMP. — Inliuits  iuid  young  children  vary  much  as  to  the  amount  of 
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sleep  whicli  they  need  and  lake  durijj^  the  day.  At  first  they  sleep 
almost  continiiausly,  especially  if  tliey  Imppen  to  be  soniewliat  premature, 
In  a  few  \vecks,  however,  tttey  bej=fin  hi  have  re^tUar  periods  of  rest^  con- 
sisting of  several  hours'  sleep,  at  first  twice  in  the  day,  and  later  niice. 
The  more  sleep  they  can  be  indueed  to  take  in  the  twenty^four  hours,  the 
better.  As  thoy  j^^ruw  older  the  amount  of  sleep  Miiieh  tliey  take  grows 
less,  but  in  the  first  four  or  five  years  of  life  it  is  well  to  try  to  induce  the 
child  to  rest  quietly  on  M  bed  for  at  least  an  hour  during  the  day.  The 
nurnber  of  hours  lliat  an  infant  or  child  sleeps  varies  so  with  the  hidi- 
vidual  that  precise  rules  cannot  practically  bo  ^ven ;  one  sitnple  rule  holds 
true, — allow  each  cliild  to  sleep  as  long  as  it  naturally  can. 

WHEN  TO  GO  OUT  OP  THE  HOUSE.— If  the  infant  happens  to 
be  born  in  the  winter  months  and  the  weather  is  at  all  severe,  it  is  better 
to  keep  it  in  a  well-venlilated  nuim^ry  than  to  run  the  risk  of  its  vitality 
being  lowen^d  by  exposure  to  cold.  I  believe  thai  infants  hi  our  northern 
climate  are  exposed  to  cold  far  more  than  tliey  ought  tt>  be,  and  that  they 
need  fresh,  warm,  dry  au*,  rather  than  the  cold  and  often  damp  air  of  our 
winter  months.  When  they  are  born  in  a  nulder  climate,  or  at  a  warmer 
seastm  ofihe  year,  Ihey  can  afier  ilie  Ijrst  i\'\y  weeks  be  taken  out  in  their 
carriages  often  twice  a  day.  When  the  infant  is  five  or  six  months  old  i 
am  ifi  the  habit  of  giving  the  following  directions  to  the  mother  as  to  when 
siie  .shall  send  it  out.  I  explain  to  her  that  it  makes  as  much  ditlerence 
whether  the  air  is  damp  or  dn%  and  what  the  rate  of  the  wind  may  happen 
to  be,  as  does  the  number  of  degrees  inthcaled  on  the  tliermotneten  If 
the  5011  is  shining,  the  air  dry,  and  ttiere  is  no  wind,  the  in  taut  can  with- 
out harm  go  out  for  an  hour  in  the  middle  of  the  day  even  at  a  tempera- 
ture of  — 6.G°  to  —3.8°  C.  (20°  to  25^  R),  Wliere,  on  the  contmry,  the 
air  is  damp,  or  the  rate  of  the  Mind  is  i^^real,  it  is  better  for  the  infant  to 
remain  in  its  nursery,  and,  at  any  mle,  not  to  go  out,  if  the  temperature 
is  below  0°  C,  (32°  F.).  The  practice  of  allowing  the  infant  to  sleep  in 
the  open  air  in  it.s  carriage  in  every  kind  of  weather  is,  I  believe,  a  bad 
one ;  but  on  the  days  when  it  is  proper  for  it  to  go  ont,  such  as  I  have 
already  described,  it  can  without  hann  sleep  in  the  open  air.  The  nurse 
should  be  dinK^ted  to  [jrotecl  Ihe  infant's  eyes  from  the  direct  rays  of  the 
son,  and  not  to  aJtow  a  strong  wind  to  blow  in  its  lace- 
Where  the  weather  has  been  too  severe  or  damp  for  the  infanl  to  go 
out  in  its  carnage  for  some  time,  it  is  advbable  to  have  it  dmssed  warmly 
and  wheeled  up  and  down  in  its  nursery  with  the  window  open  for  fifteen 
or  twenty  mhuites.  To  avoid  too  nmch  draught,  blankets  can  be  placed 
over  the  cracks  of  the  doors  and  the  open  fireplace  while  the  in  Hint  is 
breathing  the  fresh  air.  The  room  being  far  alcove  the  gronnd,  the  damp- 
ness is  avoided,  and  even  a  considerable  velocity  of  the  wind  outside  the 
house  mil  in  this  way  be  unable  to  aflect  tJie  air  of  the  room,  and  will 
not  make  too  stmng  a  dmn^dil.  Where  it  is  ]3ossibk\  as  is  the  case  iti 
certain  fainilies  who  can  afibrd  such  a  luxury  for  their  child,  a  solariuui  at 
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the  top  of  Ihe  house,  especially  in  cities,  is  desimble  and  praclicaL  Not 
ijiily  shuuld  an  injiidir-ious  aditiinistralion  of  cold  air  hv  avoided,  but 
exlr^ine  cart*  also  should  be  taken  in  lioi  weather  that  the  child  Is  not 
exposed  to  too  great  direct  heat  from  the  sun,  and  it  should  never  be  kept 
in  a  tiut  atijHJS|jhere  where  currents  uf  fresh  ah'  i-annot  have  aeeess. 

NURSERY-MAIDS.— The  idea  tfiat  tlie  uliild  slumld  be  taken  rare 
of  by  an  old,  experienced  nurse  is  a  vicious  one.  Tlie  experience  of 
inirst*i5^  as  a  rule,  is  that  of  i^norane*.^  rather  than  of  intelli^^enee.  Every 
mother,  as  she?  is  presumably  more  intehigent  tlian  tfie  nurse  whom  she 
employs,  and  is  surely  more  hiterested  in  the  welfare  of  her  cliild,  should 
(lersonally  supervise  and  unhesitatingly  investigate  all  that  the  nurse  does 
to  the  child.  The  nurse's  ideas  as  to  what  is  needed  for  the  child's 
liygienic  surroundings,  food,  and  eiothing  caJi  \velt  be  dispensed  witli. 
The  mother,  leanung  from  the  physician  w  hat  is  best  for  her  child,  should 
givr  hnr  directions  to  Hie  nurse  and  sih;  Hiat  these  directions  are  strictly 
CUTJt^tl  out.  A  nurse  between  the  ages  of  twenty  and  thirty-tlve  is  jirefer- 
ablf  Ui  one  who  is  younger  or  older,  Slie  should  be  neat,  healthy,  strong, 
ch*'^>rful»  gentle,  antl  patient.  She  should  be  willing  to  refer  small  details 
of  the  nurser}'  Djutine  to  the  mother,  as  well  as  tliose  which  appear  of 
greater  impurtance.  The  cliief  attributes  of  a  good  child's  nurse,  in  my 
o(nnion^  are  a  desire  to  obey  implicitly  the  orders  which  she  receives 
frjin  Iter  mistress,  and  a  leniperament  in  harmony  with  the  sensitive 
o^-noas  oi^ni/ation  of  her  cliai^.  In  certain  cities,  such  ;is  New  York, 
PluladelpluEu  Bulfalo,  and  Boston,  schools  have  been  established  for 
oursi'r>^*inaid5.  An  admirable  school  of  tliis  kiud  ha^  been  carried  on  for 
S4mw  years  at  the  Infants  Hospital  in  Boston,  where  tlie  nurses  are 
Imiiied  to  be  sen^ants  as  well  as  nurses,  the  course  lasting  for  one  year. 
Wben  inlelligent  girls  trained  in  this  way  can  be  obtained,  the  preferable 
ige  is  between  twenty  and  thirty-ti\'e  years. 

MOUTH. — A  protest  should  bo  made  against  the  way  in  which  the 
oursi.*,  anil  in  fact  almost  every  one  who  comes  near  the  infant,  put  their 
Jin^'r^  into  its  mouth  on  all  occasions.  It  would  seent  as  though  the  in- 
4lmt*5  luoutlt  was  cmisidere<i  by  those  ^vho  ought  to  know  better  as  some- 
thittg  which  was  especially  made  to  be  felh  Infants  nrv  much  more 
iiki*ly  to  havt*  various  diseases  in  their  moultis  ttian  are  iidults,  and  jyrob- 
ably  one  reason  for  this  is  that  tUrt  of  all  kinds  is  constantly  being  irdro- 
dnvjcd  into  them.  The  tlnger.s  should  always  be  thoroughly  washed 
hr-  rttering  the  infard*s  mouth,  and  yet  unwaslied  fingers  are  continu- 
al jfcg  Ihr  biiby*.?!  gums  to  ascertain  if  a  tooth  can  be  found. 

The  nurse  should  be  instructed  that  she  is  never  to  kiss  the  mfant  on 
ita  mouth,  or  allow  any  one  else  to.  The  germs  of  disease  can  well  be 
txansuiitteil  in  this  way.  It  is  partly  through  ignorance  of  doing  harm, 
and  pariiy  ttirongh  timidity  on  the  part  of  the  mother  in  prohibiting  it, 
thai  a  stop  is  not  at  once  [Uit  io  tliis  biid  liabit  of  nurses  and  friends,  and 
it  is  the  phy.sieian  s  duly  to  warn  motliens  on  ttiis  apparently  trimi  but 
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really  important  ciucstion,  and  to  tell  them  how  certain  infectious  diseases, 
especially  tiibert*ulosis,  can  be  transmitted  in  ttiis  way* 

SCHOOL, — Mucti  ignomnce  of  ttie  child*^  nervous  oi^nization  is 
shown  by  those  who  should  best  know  how  to  care  for  it,  at  a  period  of 
life  when  its  hyfdenic  surroundings,  both  menial  and  physical,  are  ex- 
tremely important.  No  one  system  is  good  for  all  <  liildren,  I  am  sure 
that  r  have  seen  the  kindergarten  system  do  harm  to  a  number  of  ehihlren, 
although  it  seems  to  suit  olhet^.  Each  child  5ihouid  be  gauged  for  ilself, 
and  not  be  forced  into  any  general  system,  evt^n  if  that  system  has  proved  to 
be  good  for  the  many.  No  time  is  lost,  in  my  opinion,  in  sending  children 
to  school  at  a  somewhat  later  age  than  is  usually  supposed  to  be  neces- 
sary- 1  am  continually  having  to  take  little  ciiildren  out  of  scliool  who 
are  fretful  and  have  loss  of  appetite.  Neither  parents  nor  teacher  seem 
to  appreciate  that  the  little,  actively  growhig  brain  is  overtaxed  by  loo 
great  stimulation  and  is  protesting  against  such  treatment  by  these  general 
symptoms.  Many  a  child  is  being  dosed  with  tonics  who  merely  needs 
rest  from  school.  The  parents  should  keep  the  most  rigid  supervision 
over  their  children  while  at  school,  and  notice  from  their  behavior 
whether  they  are  mentally  tirefl.  This  supervision  should  not  be  left  lo 
the  teachers  alone,  however  interested  they  may  be  in  their  little  fmpils* 
It  seems  hardly  necessary  to  stale  that  the  schtjol-rooju  shoufd  be  well 
ventilated,  and  that  at  stated  intervals  during  the  school  hours  the  win- 
dows should  be  thro^vn  open  and  the  atmosphere  of  the  room  completely 
changed.  Tins  should  not,  however,  be  done  witli  the  children  in  the 
room.  Attention  should  be  paid  not  only  to  what  the  children  eat  at 
lunch,  but  to  how  and  where  the  lunch  is  eaten,  A  child  really  needs 
nothing  but  dry  bread  and  milk  or  water  between  its  meals,  so  ^  as  its 
nutrilion  and  iligestion  are  concerned. 

DEFECTS  OF  POSTURE,^ — We  can  best  appreciate  the  importance 
of  following  nature  as  closely  as  possible  in  its  methods  of  developing 
young  human  beings  so  as  to  perfect  their  various  functions  to  the  fullest 
extent  by  exanitnhig  carefully  a  group  of  malformed  children* 

Back. — The  extreme  flexibility  and  slow  development  of  the  spine 
clearly  point  out  to  us  that  nature  intends  to  leave  its  function  in  abeyance 
and  bring  il  into  use  slowly,  if  the  young  iidant  is  allowed  to  sit  or  stand 
at  too  early  au  age,  the  superincumbent  weight  of  the  laige  head  tends  at 
once  to  exaggerate  I  he  physiological  curves  of  the  spine  to  a  point  where 
they  may  become  pathological. 

During  the  first  year  of  life  the  strength  of  the  spinal  column  is  slowly 
uicreasing.  Not  before  the  seventh  or  eighth  month  has  it  acquired  suf- 
ficient rigidity  to  warrant  the  child's  being  atlo^ved  lo  sit  up.  Artificial 
methiHlsi  therefore,  of  making  the  young  inlaut  assume  a  sittittg  posture 
at  a  period  of  development  when  the  spine  should  be  comparatively 
straight  should  tie  deprecated,  I  have  met  with  nmnerous  instances 
where  both  parents  and  nurses  were  anxious  to  have  the  intSants,  at  a  very 
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early  age,  sit  for  quite  a  lotig  liJiie  strapiJi.*d  iii  small  chairs.  In  like  man- 
lier Uie  same  iiifarils  were  encouraged  to  stand  and  walk  long  before  tlie 
apparatus  for  locomotion  was  ready  for  use.  One  may  ask,  how  many  of 
Ihese  individuals  developed  a  spinal  curvature  in  later  childhood  ?  Possi- 
bly th^  risk  in  a  perfeetly  healthy  cluld  may  be  siaalh  One  often,  how- 
ever, in  early  irifaney,  cannot  detennine  which  imlividual  may  become 
rbaeluiic,  anil  where  rhacliitis  is  present  the  tendency  to  abnormal  curva- 
ture is  well  known. 

We  should,  then^  in  our  advii*e  as  to  the  proper  physical  management 
of  Uie  early  years  of  life,  be  guided  by  our  knowledge  of  the  normal 
ftvet^gt*  development.  Free  play  for  the  infant's  legs,  when  lying  on  its 
back  in  bed,  should  be  a  poirtt  to  be  noticed  and  considered,  since  we  kimw 
Umt  pressing  down  the  legs  causes  strain  and  eurvalure  in  the  lower  spine. 
Krioning  the  gn^al  lateral  llexibiiity  of  the  infant's  spine,  we  should  advise 
the  nurse  not  to  hold  the  infant  contitmally  on  one  side.  Symmetry  of 
development  and  free  opportunity  for  natural  movement  should  be  our 
aim  ni  the  management  of  the  infant  from  the  very  earliest  period  of  its 
e\i5tence-  Our  knowledge  of  tlie  great  flexibility  of  the  growing  spine 
pmvidt^  us  at  once  with  a  umst  valuable  means  for  treating  lateral  curva- 
ture in  cliildhood,  and  we  are  conliiiLially  seeing  the  benefit  of  eneour- 
l^git^  the  pn»ruotion  of  elasticity  by  modt^nite  press nrt^  ami  bending.  A 
•case  wtiicli  was  under  my  observation  at  tlie  Infants'  Hospital  beautifully 
illustrates  Ihe  truth  of  what  has  just  been  said. 

A  feeble.  rhachiUe  ehUd,  iiinett*t*n  months  old,  was  presented  for  treatment  with 
miBarlrd  li*l»*nii  rurvalure  in  tti*?  dorsal  reprion,  ttie  cfjnvexity  toeing  tow'urds  the  ri^ht, 
tiDOililiiril  wilh  dei'ided  rotation,  folio wni|jr  ttie  type  (if  the  worst  adult  cjast^s. 

Tli»*  condition  sf^rj'med  to  b*?  p\in.dy  Uie  result  of  lialiil,  the  patit^iit  having  been 
QUiil*!*.  when  very  yoang',  to  sil  up  h*^yojid  ttie  limit  of  eiidti ranee  of  the  sliU  undevel- 
0|M-il  tmiye^  mtd  ligaments.  Tb^  Irwatment  was  based  entirf?ly  on  the  elasticity  of  the 
i|NU«,  «ud  consisted  simply  of  manipulation  and  reeumlwncy,  resultiin^  in  a  yery 
frt«t  df^ree  of  improvement  both  as  to  the  curvature  and  the  twisting. 

The  improper  treatment  of  Ihe  youn^  subject*s  spine,  as  in  inCants,  for 
faistaiice,  where  they  are  carried  altogether  on  one  side,  is  well  recognized 
«3  mn  important  factor  in  the  eliolngy  of  n:>tary^  lateral  eurv  ature. 

Rcfnembering  what  has  been  said  n:*garding  the  ossiiieatinn  of  the  dif- 
fenffil  parts  of  the  spltial  column,  it  will  be  understood  that  so  long  as  aii 
iiifiuit  i-an  be  made  happy  in  the  proru*  position,  whether  hi  its  nursery 
or  in  its  carriage,  it  will  be  better  for  it  to  be  kept  iit  this  imsitiou,  always 
pnibx'ktng  the  eyes  when  out  in  the  open  air  fronj  tlie  strong  light,  and 
Oie  fiice  from  the  wind.  Dnrin^^  the  fimt  year  when  it  begins  to  sit  up  in 
lb  carrla^  its  baek  should  hv  earefully  supported  by  a  pillow, 

FIf,  4&  repre$i*nts  the  harm  which  can  be  done  by  encountginf  children  to  sit  up 
b^fbrr  Uwir  spinal  columns  are  sufficiently  strong.  The  infant,  six  months  old,  had 
lm*a  madr  to  sil  in  a  etiair  fctr  hnurs  at  a  time,  strapped  in  a  pusilifiri  which  iiUowed 
it  to  use  its  lUiitB,  hut  such  a^  to  render  it  impossible  to  fall  hack  and  rest  itself. 


110 


PEBtATRKS. 


The  exaggerated  curve  of  its  Inick  <'orrespcHids  io  thni  which  wrnild  he  seen   ncirinallv 
aL  birth.     Sueh  a  curve  is  s^hown  m  Fig.  3  (l)t  page  2B.     If  this  inf:inl  had  not  been 


l^tfttrlor  sjiUiifc]  eurvfttimj  froni  sitiing  Vin\  soon* 

made  to  b[1  iinlil  il  had  developeil  sufficienlly  U>  Jiequire  tlie  pvi^iologir^l  tun*e  (2).  il 
wiiuhl  nut  at  this  u|fe  show  any  spinal  curvature.  1 1  had,  however,  Ihrounrh  iniproj-n'r 
treatment  reacqiiir*^  the  posleriur  curvature  (1)  nf  the  early  htnirs  of  life. 

As  the  child  grows  older,  weak  undeveloped  iiuiscles  have  a  tendency 

to  allow  lateral  and  posterior  curvatures  to  be  produced.  Habit,  of  course* 
has  much  to  do  with  these  faulty  positions  of  later  childhood. 

Fijis.  41  Mild  42  re[irti*i'nt  a  girl  aged  four  and  ciue-half  years,  with  a  Irtteral  curva- 
tuje,  not  fnmi  dis*^;ise  of  the  ^pirie,  but  one  whkti  is<  usually  ejt plained  ass  a  rejjult  of 
auperincumhenl  weipht  cominir  npon  musctei*  which  jirr  unable  to  support  J I  propi^rly. 

On  Itiokiinf  at  her  from  lielniid,  thi*  curve  which  the  line  of  the  spinal  Cdluran 
takes  to  the  right  in  tlie  dorsal  refion  is  quite  distinct.  On  Imiking  at  this  same  chihi 
in  front,  the  right  shoulder  iti  seen  to  be  hit^her  than  the  left,  and  the  whole  thorax  is 
in  a  distorted  position.  These  deformities  are  always  more  readily  recognijsed  by 
looking  at  the  chihl  in  front  and  preferably  across  the  room,  as  the  outline  of  the  chest 
and  hip^  is  much  more  clearly  detined  on  the  anterior  aspect  of  the  Inidy  than  on  the 
posterior.  Posters  or  ly.  in  cjises  ev^n  of  the  sUghiest  lateral  curvature,  one  nolici^s  the 
difTerence  in  the  level  of  the  angfes  of  the  seapulffi.  This  child  j^tooped^  and  had 
what  is  commonly  called  round  shoulders. 

In  any  raBo  of  round  shoulders  lateml  curvature  sliould  be  thought  of 
and  carefully  elmiinated. 

Faulty  attitudes  in  sittiiig  and  standing  play  a  great  r61e  in  producing 
these  curv^atures.    We  must,  liowever,  acknowledge  that  such  spinal  cur\*a- 
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Urn's  havi*  been  dilToronny  explaiiiod  ifii  the  ground  that  Ihey  an*  liie 
n*^ijlt  of  ti  fatk  of  (levelopmenl  of  all  Ihe  tissues  upon  one  side  of  the 
$pini^  Other  explanations  have  also  been  given  ;  but  hi  fertain  individual 
it  b  impossible  to  fornnilale  anj'  reasonable  cause  for  the  curvature. 


lAU*n*I  *  lirvHMirr  nf  tbe  8pllJ«>     rtilUl  e,|  yi**irn  -ilr!. 


^^^  Ix^H. — At  birth  tlie  uifaiits  legs  are  eurvrd  rather  than  straiglil,  as  is 
Wsern  in  Figs.  2H  and  29,  facinj<  page  8G.  Tlie  natural  tendency  of  Wm 
^  ^wth  *>r  the  It^  is  in  beeoute  stmigtit,  lint  if  I  he  cliild  is  encoiini^^ed  to 
afaiHl  atiii  ualk  too  soon,  especially  if  the  hiiiit's  liave  not  bet'ii  pr<jpt*rly 
ncHtrisbecl.  llie  weigtit  of  the  head  and  trunk  becomes  too  great  to  be 
rieti  by  the  h^gs,  whicti  curve  outward  in  ttie  form  i^f  an  ellipse,  a 
itiijfj  wliieti  i.s  tailed  '*  bow-le^'^/'  Tlie  delnrmity  of  **  knock-knee/* 
ii  vlticj]  the  Ifg  at  the  knee  bends  in  rather  than  bows  out,  may  occur 
ffile  weakneiS!^.  but  is  rare  except  in  rhachitis,  under  which  it  will 
fuJIy  described 
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Just  as  Uh*  hijzhest  aim  of  medical  art  should  ho  (Urerted  lu  the  jimv- 
iiife  of  preventive  niedii*ine,  so  the  liighest  and  most  prartical  bmnrh  of 
preventive  medicine  should  consisst  of  the  study  of  the  best  means  for 
starting  young  human  beings  in  life.  They  should  be  preserved  from  the 
(lerils  which  surround  tlie  early  hours  of  their  existence,  and  be  given 
strength  and  vigor  to  resist  the  attacks  which  must  inevitably  be  made  on 
their  vitality,  and  which  are  greater  and  more  dangerous?  in  inverse  pro- 
portion to  their  agt\  With  these  objects  in  view,  tlie  preventive  medicine 
of  early  life  bet-omes  pre-eminently  the  intelligent  manage nient  of  the 
nulriment  vvhicli  enables  young  liuman  beings  to  breathe  and  grow  and 
live.  In  fact,  it  is  a  proper  or  an  improper  nutriment  w^hich  makes  or 
mars  the  periection  of  the  coming  generations.  The  feeding  of  infants  is, 
then,  the  subject  of  all  others  whicli  should  interest  and  incite  to  research 
all  who  are  working  in  the  domain  of  pediatrics.  The  subject  is  a  great 
one,  and  is  worthy  of  tlie  most  careful  study.  The  responsibiJity  of  dis* 
cussing  so  serious  a  question  is  a  grave  one.  It  shoutd  be  taken  up 
can-^fully.  It  slionld  be  dealt  with  broadly.  We  must  acknowledge  that 
in  the  status  of  feeding,  as  it  lias  existed  up  to  the  last  few  jears,  the 
average  human  breast-fed  infant  was  more  likely  to  live,  other  conditions 
being  the  same,  than  the  infant  wliich  was  fed  by  any  other  metfuKh  But 
we  must  njmember  that  tla*  latest  investig^ations  of  this  subject  show  very 
clearly  that  it  is  not  human  milk  as  a  whole  which  is  pre-eminently  good, 
but  that  it  is  a  varied  combination  of  I  he  diflerent  elements  of  tlie  nulk 
which  makes  it  the  best  food  during  the  llrst  year  of  life.  It  is  our  |irov- 
ince  to  study  and  make  use  of  these  elements  of  the  food,  which  were 
once  somewhat  mysterious,  bul  which  are  now  rapidly  becoming  know^n 
through  the  work  of  ]>atient  and  careful  invesligators. 

In  n.»viewing  the  hnmense  amount  uf  liteniture  which  hm  accumulated 

I  on  the  subject  of  feeding,  we  find  that  the  superiority  of  hmnan  milk  to 

all  other  kindt;  nf  infant  food  in  the  eariy  nuinths  of  life  is  aeknowledged 

so  generally  (hat   il   lias  become  an  axjom»      On  the  other  luuul,  the 
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pressed  n^rclmg  artilicial  feeding  in  the  past  are  so  divei*se 
and  s*i  opposiMl  to  one  another  that  it  is  evident  that  much  which  has  in 
friiTtit*r  years  btvrt  taught  must  be  unlearned^  or  mther  adinittec)  to  be 
uiitrue^  bttfort*  we  nui  expect  to  make  any  decided  pro^^'ess  in  this  most 
dinkiiU  siibje«4. 

In  our  endeavor  to  copy  nature  we  njay  hope  tliat,  as  our  knowledge 
increases,  more  and  more  light  will  lie  thrown  upon  those  points  which 
aiip  now  obscured  by  ignorance,  it  is,  indeed,  of  the  first  hnportanee 
that  we  should  recognize  our  ignorance,  and,  w^atciiing  every  advance 
whkh  science  b  makiJig  in  this  subject,  be  ready  to  sw^eep  aside  precon- 
mit.Hi  idean  whicti  do  not  rest  upon  establislied  facts,  and  thus  by  wise 
iconoelasm  build  oiu"  knowledge  on  a  surer  basis. 

The  great  number  of  artilicial  foods  used  by  physii<*ians  according  to 
the  bistiion  of  tlie  day  only  proves  that  artificia!  feeding  has  never  arrived 
at  Uiat  state  of  perfection  where  it  could  compete  with  human  breast 
f^di^g.  Tlie  dilticully  in  afjproaching  the  study  of  the  subject  has  been 
thai  physicians  as  a  class  have  rqiarded  it  too  purely  from  a  clinical 
sland-point.  We  know,  for  instance,  hovv  easily  we  may  be  niLsled  by 
the  ap^iarently  good  effects  of  a  medicament  when  perhaps  on  further  in- 
restigation,  or  in  the  light  of  some  new  discovery,  we  learn  that  the  im- 
provement  in  the  case  was  due  not  to  the  drug,  but  rather  to  circumstances 
enlipely  a{)art  from  it,  Tlie  same  rule  aj) plies  equally  well  to  the  case  of 
many  foods  and  methods  of  feeding.  To  state  concisely  what  I  have 
already  referrt^d  to,  we  should,  in  studying  the  form  of  nutriment  which 
shall  be  suitable  for  an  especial  period  of  life,  manifestly  be  guided  by 
what  nature  has  taught  us  throughout  many  ages.  The  researches  of 
sdenee  at  present,  especially  in  the  subject  of  infant  feeding,  are  \visely 
dsreeted  towards  learning  to  read  ttie  truths  which  nature  presents  to  us. 
Great  progre^  has  been  made  in  reading  these  truths,  ^Vhat  we  are  also 
endeaToring  to  do  is  to  copy  them,  and  in  regard  to  human  milk  a  great 
advance  has  been  made  in  our  knowledge  as  to  what  we  are  to  copy 
from  ft. 

The  feeding  problem  is  one  which  is  surrounded  with  many  difficul- 
ties on  account  of  the  great  diversity  of  individual  circumstances  and  idio- 
sjmdasiies.     Certain  intants   thrive  on  peculiar  mixtures  which  are  not 
adapted  to  infants  as  a  class,     Many  will  not  thrive  on  that  food  which 
natora  lias  provided  for  them,  and  tlie  well-being  of  an  infant  will  depend 
much  upon  the  circumstances  by  which  it  is  surrounded,  such  as  aflluence 
orporefty,  country  or  city  lilt?*    The  constituents  of  the  nutriment  wtiich 
natore  has  provided  tor  the  otfspring  of  all  mammals  in  the  early  period 
of  their  existence  is  essentially  animal  and  never  vegetable.     Human 
bdng«  in   the  first  twelve  months  of  life  are  camivora.     It  is  therefore 
evident   that  an  aniifial  food,  entirely  and  freshly  derived  fn^m  aiumal 
aod  not  vegetable  souni-es,  has  been  proved  to  be  the  nutriment  on  which 
the  greatest  nundjer  of  human  beings  live  and  tlie  least  number  die. 
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MAMMARY   GLAND. — In   regard  to  the  early   months  of  life,  a 
knowledge  of  the  rhanges  wJiich  take  pkt*e  in  the  Jiianuimry  glaod  fnim 
many  causes  is  of  vital  irnporlariee  and  nmst  be  ki-^pt  in   vievv\      The 
methods  of  nioiUfyinij  llie  rnilk  in  \he  tnatinnary  gland,  tiowever  linided 
in  tiieir  seope,  should  be  carefully  investigHted  and  adapted  to  the  indi- 
vidual infant  arrording  to  its  age  and  sixe  and  general  physical  eondition. 
The  inainniary  gland,  in  its  perfBct  state*  uninilueneed  by  disease  or  ner- 
vous disturbance,  or  by  the  improper  living  of  the  mother,  is  a  beauftfufly 
adapted  [>iece  of  mechanism  constructed  for  the  elaboration  and  secretion 
of  an  animal  food.     When  in  equilibrium  it  represents  ttte  highest  type 
of  a  living  niacliine  adapted  for  a  special  purpose,^ — ^meehanically,  physio- 
lo^cally,  and  economically.    When  from  any  cause  this  sensitive  maciiinery 
is  thrown  out  of  equilibrium ,  its  product  is  at  once  clianged^  soniefinies 
slightly,  but  again  to  such  an  extent  that  the  most  disastrous  consequences 
may  follow  when  it  is  taken  bj  the  young  consumer.     The  breasts  of 
all  mammals  are  elaborators  and  producers.     They  are  not  storehouses 
for  presening  sustenance  until  it  is  needed.     They  are  delicately  con- 
structed mitts,  turning  out,  when  demand  is  made  for  it,  a  product  wliich 
has  been  directly  formed  within  llieir  walls  frtim  material  which  has  been 
brought  through  their  portals  from  various  parts  uf  the  economy.     The 
breast  is  a  compound  racemose  gland,  lined  with  glandular  epithelium, 
which  tonus  sugar,  fats,  and  proteids,  and  these  are  mixed  with  water  and 
salts  from  the  blond.     The  epithelial  cells  are  so  finely  organized,  and  so 
sensitive  with  their  minute  nerve  connections,  tliat  changes  of  atmosphere, 
changes  in  food,  the  emotions,  fatigtie,  sickness,  the  catamenia,  pregnancy, 
and  many  other  iniluences,  throw  their  mechanism  out  of  equilijjrium 
most  readily,  and  change  essentially  the  proportions  of  ttieir  (inished 
product.    Then  agsdn  this  delicate  mechanism  adapts  itself  to  the  quantity 
of  its  proiluct,  elaborating  a  smaller  or  a  greater  supply,  according  to  the 
demand  actually  made  upon  it  by  the  consumer.     The  same  breast  will 
either  supply  the  proper  amount  of  milk  demanded  for  the  require- 
ments of  the  aver^^  age  or  a  greater  amount  for  the  same  age  in  case  of 
a  greater  gastric  cajjacity.     Again,  this  machinery  is  regulated  as  to  Ihe 
time  which  it  takes  to  produce  the  average  food  required  for  the  dilKerent 
ages,  a  shorter  interval  of  feeding  being  needed  for  the  younger  infant  and 
a  longer  one  for  the  older.     Tiiis  fact  is  made  evident  by  Ihe  dix-ided 
qualitative  changes  wliich  result  wJien  the  gland  is  called  upon  to  produce 
its  product  at  impro|ter  iiiten'als.     Thus,  a  prolonged  inten-al  lessens  the 
solid  constituents  in  their  proportion  ti^  the  water,  while  a  shortened  in- 
ten^al,  by  exciting  the  epitlu^lial  cells  to  frequent  work,  over-stiimilates 
them,  \vith  the  result  of  increasing  the  solids  iu  their  proportion  to  the 
water.     In  (act,  too  long  intervals  produce  a  product  too  dilute,  while  loo 
short  intervals  produi'e  a  produ*  t  ti>o  concentrated,     Tlie  analyses  of 
large  numbers  of  specimens  of  himian  nnlk  at  dilTerent  periods  of  lactation 
show  us  that  not  only  do  the  conslltuents  vary  trorn  month  to  month. 
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End  even  from  day  to  day,  but  that  (his  variation  takes  place  as  much  in 
the  early  ns<  in  the  later  periods  of  lactation.  Wt^  are  not  warranted,  Hiere- 
fore,  in  assuininp  thai  llie  ndlk  grows  stronger  as  its  age  iiKTea,ses,  pro- 
vidtHl  thiit  il  still  remains  in  normal  equilibriuuK  The  nianimar>"  gland 
acts  boih  as  a  secretory  and  as  an  exiretory  tjr^aiu  so  that  it  cannot  be 
classed  as  a  metabolic  tissue  in  the  liiniied  meaning  whieh  we  now  attach 
Iti  Uiese  wonb.  Vet  tlie  metabolic  phenomena  giving  rise  to  the  secre* 
tii>n  of  milk  are  so  marked,  so  tlistinct,  and  have  so  many  analtjgies  with 
ttie  metabolisni  wliirli  we  meet  in  adipose  tissue,  that  we  must  look  upon 
the  mamma  ehietly  as  a  secretory  oi^gan  (Foster),  This,  however,  is  only 
tiiUiin  certain  limits,  for  we  know  that  at  times  for<.%m  t^lements  may  l>e 
excreted  fnjtn  the  gland.  This  at  once  suggests  the  iiduresting  question 
as  to  when  the  mammary*  gland  is  most  likely  to  havt*  what  we  might  call 
its  normal  secretory  function  interfered  with  and  to  assume  temporarily 
the  function  of  an  excretory  onzan.  This  seems  to  occur  both  before  the 
giand  has  attained  its  equipoise,  as  during  the  coloslrinn  period,  and  later 
when  any  of  tlie  above-mentioned  inlluences  occur  whicti  aiTect  the  gt*n- 
^h1  mechanism  of  the  gland.  In  tliese  instances  we  find  the  colostrum 
reappearing  in  the  milk.  Therefore  in  the  begirniing  of  lactation,  during 
lactation  when  normal  metabolism  is  interfered  with,  and  as  lactation 
draws  to  u  chise,  we  have  analogous  conditirnis  h\  vvhicli  the  mamrnaiy 
gland  instead  of  being  a  normal  secretory  oi'gan  beeomes  cibimrnial  and 
more  or  less  an  excretory  organ.  During  these  i>eriods  of  abnormal  gland 
excretion  we  nmst  Remember  that  drugs  can  be  elinjinated  by  tlie  ujilk 
more  freely  than  when  I  lie  gland  is  hi  etjuipoise.  We  assume,  therefore, 
thai  Uie  mamma  during  that  early  period  of  lactation,  whicti  essentially 
represents  a  condition  of  lack  of  equipoise,  has  a  double  function,  partly 
secretory*  |iarily  excretory.  The  greater  the  excretor>^  function  of  the 
^and  is  at  any  time  hi  proporiion  to  Itie  secretory,  the  more  abnormal 
iril]  be  the  tinbhed  product ;  while  the  nearer  the  gland  approaclies  to  a 
purely  seert*(nry  organ,  the  more  perfect  and  normal  will  he  its  product. 
Tbe  meclumism  id'  the  manmiary  gland  is  Uieref(»re  in  its  most  pert'eet 
condition  after  the  colostrum  period  has  ceased,  and  at  a  time  when  the 
geoeml  organism,  botti  pliysical  and  mental,  is  freed  from  causes  detri- 
metilal  lo  a  peifect  metabolism. 

tninernJ  principles  ai-e  vital  in  their  importance  when  we  come  to 
sitidy  the  sul>jecl  of  feethng  in  all  its  pliases,  whether  the  nutriment  to  be 
ppjvidi^l  fnr  tlic  hifant  is  to  couie  directly  from  its  mother,  a  wt^i-nnrse, 
or  an  animal,  or  indirectly  from  the  product  of  the  maonriary  gland. 
Th**!5»r  prindpte:^  art%  (1)  That  nature  Ihronghoul  ail  ages  has  clearly  indi- 
bv  melius  nf  natural  selertifui  what  the  source  of  supply  should  be; 
h^  that  the  mother  should  < luring  some  early  jieriod  of  its  life  su|>ply 
Umd  for  her  otlspring  from  her  mammary  giands.  (t)  Thai  when,  owing 
bi  dis*'as*%  iivern  ivilizatioTi,  m*  any  causes  which  prevent  the  ofTspring 
friiiii  rtv%i\i!iif  i^s  snstf*nance  directly  from   llie  maternal  mammse,  some 
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nutriment  must  bo  siibsliluted  wliieh  will  correspond  as  closely  as  pns- 
siblt^  U)  the  nalnral  foyd-supply,  (:J)  Tiiat  this  substitutie>ii  can  be  ob- 
tained most  exactly  through  the  product  of  the  mammary  gland  of  another 
yfQiimn.  (4)  Tliat,  owing  to  the  strong  analog}'  between  human  brings 
"ind  all  animats  which  suckle  Hieir  young,  we  should  in  our  efibrts  to 
copy  good  human  milk  make  use  not  only  nf  what  we  have  learned 
fmin  human  beings,  bnl  also  of  what  is  known  of  lactation  as  it  occurs  in 
animals.  This  requires  a  kno\v!edj?e  of  the  investi^tions  and  experience 
of  thof?e  who  have  studied  commercially  the  breeding  of  animals  and 
their  food,  and  the  production  and  nioditication  of  tlieir  milk, 

FIRST  NUTRITIVE  PERIOD. 

The  nutriiion  of  young  human  beings  may  be  divided  inh»  three  dis- 
tinct nutritive  periods,  corresponding  to  the  degree  of  their  development. 
The  first  period  consists  of  tlie  fu-st  ten  or  twelve  months  of  lifi-.  The 
second  period  couiprises  the  second  and  third  years,  and  the  third  period 
the  remaining  years  of  childhood.  The  science  of  feeding  depends  almost 
exclusive ly^  in  addition  to  tlie  general  principles  aln^ady  referred  to,  on 
the  knowledge  of  what  elements  of  tlie  food  are  required  by  the  growing 
tissues  in  these  nutritive  periods^  and  also  on  the  time  when  the  various 
digestive  functions  are  ready  and  able  to  dispose  of  thenu  Tlie  first 
nutritive  period  is  essentially  the  only  one  in  which  human  milk  need  be 
considered*  There  is  a  mai^ked  anulugy  between  ttie  nutrition  of  human 
beings  and  other  mammals,  and  it  is  thei^^fore  necessarj^  to  understand 
ttie  lactation  u(  aninjals  when  we  endeavor  to  explain  that  of  human 
beings.  I  here  wisli  to  acknowledge  my  indebtedness  to  Mr,  G.  E.  Gordon 
for  placing  at  my  disposal  his  pmctical  observations  on  the  feeding, 
breeding,  and  lactation  of  cows. 

The  tirst  nutritive  period  represents  the  fu^t  twelve  months  of  life, 
and  is  obviously  the  most  iniporiant  one  of  the  three.  In  this  period 
the  infant  may  be  fed  by  a  number  of  methods.  It  may  be  nursed  by  its 
motlier,  or  a  wet-nurse,  or  an  animal,  or  it  may  be  nourished  by  food 
especially  prepared  from  the  milk  t>f  one  of  these. 
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I.    MATERNAL  PEEDIHG. 

The  first  of  these  methods,  the  matrrmti,  is  so  far  superior  to  any 
other  which  has  ever  been  known  that  I  shall  assume  that  it  is  the  best, 
and  the  one  from  which  in  almost  everj*  particular  all  others  should  be 
copied. 

Normal  Maternal  Conditions.^ — The  assumption  that  the  maternal  is, 
when  normal,  the  ideal  source  of  infant  food-supply  presupposes  many  ini- 
poriant conditions  concennng  the  mother  and  the  function  of  her  mam- 
mary glands,  Sli(*  should  be  strung  and  healthy,  of  an  even,  happy  tem- 
perament, desirous  of  nursing  her  infant,  and  have  lime  to  devote  herself 
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to  this  special  duty  during  the  whole  period  of  her  lactation.  She  should 
have  a  sut!icit*nt  supply  of  milk,  and  should  be  willing  to  regulate  her  diet, 
her  **xt-*mse  and  lier  sleep  afcnixling  to  the  rules  wliich  will  best  iit  her 
for  her  task,  Tlie^e  may  be  said  to  be  the  ideal  conditions  which  we 
endeavor  to  obtain  for  an  infant  which  is  to  be  nursed  under  the  most 
favorable  circumstances.  It  is  true  that  women  who  are  far  from  vigorous 
nurse  their  infants  with  seemingly  good  results,  and  that  a  frail,  delicate- 
looking  mother  may  have  an  abundant  supply  of  good  milk.  These  are 
exceptions,  however,  which  make  the  principles  just  stated  all  the  more 
true.  We  mast  have  some  general  principles  to  guide  us  in  our  endeavor 
lo  perfect  the  nutriment  of  iiilants  as  a  class,  or  we  shall  surely  in  many 
instances  do  serious  liami  to  the  individual 

Cu>'TRA-IsuicATio\3  TO  Maternal  FEEDiNfi, — With  few  exceptious,  the 
molbers  who  have  uncontrollable  temperaments,  wlio  are  unhappy,  who 
are  unwilling  to  nurse  their  infants,  who  are  hurried  in  the  details  of 
their  life,  who  are  irregular  in  their  periods  of  rest  and  hi  their  diet  and 

lepcise,  are  unfit  to  act  as  the  source  of  food-supply  for  their  infants. 
ilreii  if  their  milk  hap[»ens  to  be  sutTkient  in  quantity,  it  will  probably  be 
SM  cttangeable  in  cjuaJity  as  lo  be  a  source  of  discomfort  and  even  of 
dfengier  rather  than  the  best  nutriment  for  their  offspring.  It  is  far  better 
>r  such  mothers  not  to  attempt  to  nurse,  but  to  atlppt  some  other  method 

'  feeiiing.  It  is  of  still  greater  importance  that  motliers  who  are  suflering 
friim  some  chronic  disease,  or  one  wliich  their  infants  may  directly  inherit, 
<hoi]ld  give  up  all  thouglils  of  nursing.  When  there  is  no  question  of 
djseas«^  in  the  mother,  it  is  our  duty  to  investigate,  antl,  if  possible,  to 
oountemcl  the  other  con Lra-indicat ions  to  nursing,  often  only  caused 
thmugh  igriotunce  of  what  to  us  seem  very  simple  truths,  but  w^hich  lo 
the  young  motlier  are  enveloped  in  mystery.  There  is,  then,  a  double 
neiessity  for  studying  iti  the  closest  detail  the  conditions  which  constitute 
normal  lactation  ;  first,  that,  knowing  what  is  normal,  we  should  rec- 
ointbe  wliat  is  abriormah  and,  by  the  inh'f!i;:enl  use*  of  our  knowledge, 
n.*fKler  |Kissible  an  aj>parently  uni^uccL'sslui  attenqit  to  nurse ;  secondly, 
that  we  may  know  exactly  on  w^hat  the  normal  and  vilai  conditions  of 
successful  nursing  depend,  in  order  that  we  may  understand  what  we 
sbciuld  copy  in  substitute  leeding, 

KmsiNG, — The  natural  method  of  feedhig  is  by  sucking.     The  infant 
should  h*.^  placed  in  a  comfortable  posit iun  in  its  mother's  anns,  with  its 
and  back  supported.     It  t^honld  be  made  at  once  to  understand  that 

is  lo  lx*gin  its  meal  as  soon  as  the  breast  is  oiTered  to  it,  and  continue, 
wiltu  of  course*  breathing-spoils,  until  the  meal  is  finished*  The  mother 
<hauld  herself  [jreferably  be  sitting,  as  she  can  thus  best  manage  and 
ecmtml  the  infant  If  it  is  inclined  la  be  restless. 

The  funuation  of  the  lips  and  buccal  cavity  are  adapted  lo  the 
n^  *  -  rjn  c*f  suction.  The  breast  is  so  oPRaniad  ttiat  it  provides  a 
U  -ply  of  food  at  the  rerjuired  inten-als.     it  prevents  fermcnUitiou 
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of  the  food  before  it  enli^rs  the  infaiirs  mouth,  while  at  the  same 
the  suction  im-iti.'^  to  adion  both  the  necessary  digestive  fluids  of  the 
infant  and  the  function  of  the  gland  itself.     The  ^land  avoids  a  vaiuum 
by  f-olla[»siiig  as  it  Is  ijradually  enii^tied,  and  allows  the  food  to  flow  con- 
tinuously, thus  obviatinf,^  the  tendency  to  exhaustion  of  the  infajit  anij 
pniiongation  of  the  nnrsing^-thne  which  necessarily  accompanies  a 
tarded  flow  of  the  milk.     Finally,  the  breast  is  practically  self-reguiate 
BB  to  Uie  amount  which  it  is  required  to  provide  according  to  the  infant*! 
age.     A  healthy  infant  should  empty  the  breast  with  easy  and  uninter- 
rupted sucking  in  about  fifteen  to  twenty  minutes^  ^H 

Nipples, — In  certain  eases  the  mother's  nipple  is  so  small  or  depresseo^ 
that  it  is  a  source  of  much  annoyance  to  the  infant,  and  at  times  this  in- 
terferes so  seriously  with  its  obtaining  the  proper  food-supply  that  its 
nutrition  sulTers,  and  some  otlier  method  than  nursing  has  to  be  substi- 
tuted.   It  is  here  that  the  ingenuity  of  the  physiciaji  is  taxed  to  its  utniost^y 
Every  kind  of  device  may  fail,  and  it  is  necessai-y  patiently  to  try  on^| 
afler  the  other  before  deciding  to  give  up  tlie  nursing.     Nipple-shields 
should  be  experimented  with,  and  will  sometimes  obviate  the  dilliculty; 
We  should,  however,  alw^ays  impress  upon  the  mother  the  fact  that  the 
value  of  her  milk  as  a  food  may  be  entirely  destroyed  if  fort*ign  elenienti 
are  allowed  to  enter  witli  it  into  her  infant's  mouth.     This  simply  mea 
extreme  cleanliness  of  the  glass  shield  and  rubber  nipple. 

When  the  nipples  are  verj^  tender  and  cause  great  discomfort  to  the 
mother  during  the  nursing,  tiieir  condition  frequently  becomes  so  serious 
an  obstacle  as  to  prevent  nursing  altogether.  Ttiis  change,  liowever, 
should  not  be  thought  of  for  at  least  several  days,  or  until  it  is  absolutely 
certain  that  the  ex<pusile  pain  is  more  tlian  ihe  mother  is  willing  or  able 
to  endure.  It  is  often  the  case  that  after  a  little  time  of  the  greatest  suf- 
fering from  tender  or  excoriated  nipples  the  whole  ditficulty  will  pass 
away  and  the  mother  be  able  to  nurse  her  infant  wit}i  comfort.  Where 
the  nipples  stujw  a  tendency  to  be  dry  and  hard,  it  is  well  to  apply  some 
simple  ointment  onee  or  twice  a  day  during  the  last  few  weeks  of  the 
pregnancy.  Astringents,  as  a  rule,  should  not  be  used.  Bathing  wit 
cfild  water  before  and  after  the  nursing,  and  thus  keeping  the  tissues  hi 
healthy  condition,  appears  to  be  as  siiccessful  as  the  application  of  aiij 
medicaments. 

Mastitis. — Another  trouble  w  hich  may  arise  during  ttie  nursing  period 
is  a  disturbance  of  tlie  mamnuiry  gland  itselfi  sometimes  amountirtg  nit- rrly^ 
to  a  stasis  in  its  milk  production,  but  again  going  on  to  intlammatlon.    Th^ 
latter  is  a  serious  uKilten  and  should  at  once  1h*  iilaced  in  the  hands  of 
skilful  surgeon.     Tht-  former  ccfridition  reciuires  great  care  in  its  manage- 
ment»     Gentle  massage  from   the  periphery  of  the  gland  towards  the 
nipple,  amounting  in  fact  to  merely  a  delicate  stroking  with  tlie  ends  ofJ 
the  fingers,  is  an  imporlaiit  part  of  the  treatment.     Ttie  brt*ast  should  be^ 
withheld  from  the  infant  for  about  twenly-luur  hours,  and  the  milk  fwm 
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time  to  time  dmwn  in  small  quantities  by  means  of  a  properly  adjusted 
bi^osl-pump.  Ttie  breast  should  als<i  be  ^arol'ully  supported  by  a  swattie. 
If  these  fueasur^^s  are  begun  as  soon  as  there  are  any  iudicaiioiis  of  dis- 
ttiibftnce  in  the  breast,  these  abnormal  conditions  soon  disappear.  The 
tfidiraljons  n*fern-*d  to  consist  in  the  apfxeamnf-e  of  tiard  swellings  in  place 
of  the  usual  soft  elastic  condition  of  the  milk  glands.  These  swellings 
may  occur  without  any  especial  pain,  but  on  palpation  they  are  usually 
lender  to  a  (greater  or  less  degree. 

In  regard  to  the  relation  of  micrococci  to  inflammation  of  the  breast. 
according  to  Zweifel  and  Doderlein  there  are  in  mastitis  two  varieties  of 
m^atusms,  Uie  staphylococcus  pyogenes  aureus  and  tlie  streptococcus 
les,  but  never  the  staphylococcus   pyo^'enes  albus.      They  admit 

;  other  \*arieties  may  perhaps  be  found  *m  closer  irtvestigalion,  but  at 
llie  same  time  they  consider  it  striking  that  hi  all  their  cases  there  were 
never  any  local  or  general  symptoms  (%iiis^d  by  the  staphylococcus  pyo- 
genes atbus,  although  that  they  were  virulent  was  proved  l>y  their  inocu- 
latiiiQ  of  mice.  There  is  not  much  doubt  ttiat  these  pathogenic  oi^nisnis 
I  pie  access  to  the  gland  through  the  nipple.  The  infant  may  not  be  able 
to  hold  tlie  nipple  with  sufficient  tirmness  on  account  of  some  abnormal 
Mondition  of  the  nipple  itself.  Under  certain  circumstamres,  even  when 
I  the  nippte  is  well  fanned,  ttie  infant  lias  ins ulTicient  suetitm-power  to  obtain 
i\s  food,  though  the  food  itself  may  be  perlectty  adapted  to  its  di^-'estion.  In 
these  cases  we  often  find  that  it  cannot  or  will  not  be  induced  to  obtain  its 
food  tliroijgh  a  shield  and  rubber  nipple,  as  shown  in  the  following  case : 

Aa  tnfaiit,  sfven  monttts  old,  wiia  dyingr  ot  starvation,  aa  I  had  not  be**n  able  to 
ti  11  fofwl  wtiich  it  could  dii^est  and  thrive  on,  (This  wriB  before  milk 
|ln?rt*  estnblisheiL)  It  was  totally  unable  to  nurse,  iillhoujjrh  the  breast- 
w»«  a  |)Eor>rl  one  ami  afreed  with  it  perfeclly  when  il  wsis  iJilroduced  into  it,"? 
ONiQlh  irilli  a  sfHJon.  The  milk  w:i5  imniped  from  tlie  breasts  itt  regular  iiUen-als 
«w!  ftv^n  ti>  U  from  :i  tmUle  for  over  three  months  with  the  greatest  sinless,  the 
inlijit  thrirjn^,  and  at  th**  end  of  that  time  beings  in  a  perfe<2tly  healthy  tondition* 

BtixjifiT-PiriiP,^ — In  regard  to  the  use  of  the  breast-pump  there  is  a 
grettt  diUemnce  of  opinion,  but  I  believe  that  those  who  have  opposed  its 
tme  have  been  intluenced  to  a  great  degree  by  what  they  have  seen  in 
Uieir  hospital  pmclice,  and  also  by  the  views  of  others  who  tiave,  in  like 
inantK^r.  nitd  with  unfortunale  Results  in  Iying4n  hospitals,  II  is  we!l 
rktiDwn  that  all  inllanitnatory  conditions  about  the  breast  are  more  likely 
^iMvur  in  hosifiitals  than  under  londitionB  in  whiiti  Ihi*  woman  is  less 
Ij-  ti>  tn*  ttxposed  to  pathogenic  ui^nuusnis.  This  sliunid  bo  takert  inio 
aiinl  wh**n  we  are  deciding  whether  or  not  to  use  a  bn*asl-punip.  In 
f:c|>»'^rienee^  accpiired  in  a  great  dc»gree  froni  my  [Jiivate  ji  met  ire, 
err  evi^ry  i*r**caulion  in  regard  to  cleanliness  and  asepsis  could  be  ol)- 
fl.  I  have  never  met  wilh  any  bad  results  fron^  the  use  of  the  pump. 
ri|f.  43  r»*|irvseEds  tlie  form  of  puni|j  wliich  I  have  found  safe  and  useful, 
TIjc  ap[/aratus  should  be  one  which  can  be  carefully  cleansed,  and 
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should,  theretore,  preferaX>ly  De  made  ol  glass,     no  one  specia!  pump 
in  all  probability,  suit  every  rase,  and  it  is  of  importance  that  one  should 
use  the  great ust  care  iti  adapting  the  putnp  to  the  individual.     When 

applied  to  the  breast  it  should  cause  little 
nr  no  pain  or  discomfort.  Tlie  part 
whirl  I  is  adapted  lo  the  nipple  is  like  an 
ordinary  nipple-shield.  This  is  atUehed 
to  a  glass  bulb,  into  which  the  milk  falls  as 
it  is  tlrawn  from  the  breast.  The  niechan- 
isiH  is  very  simple.  A  vacuum  can  be 
produced  in,  the  glass  bulb  by  means  of 
?iTK  tion  thron^jh  a  nibber  tube  attached  to 
:i  njt>ber  bulb  vviili  its  valve  working  back- 
ward. 

MILiK. — The  products  of  the  mam- 
mary glands  of  all  mammals  is  essentially 
the  same.  In  all  we  find  substances  rep- 
rr>i'nting  the  great  subdivisions  of  food- 
si  i  ills, — I  hat  is,  fats,  carbohydrates,  pro- 
frjils,  ami  salts, — but  there  is  considerable 
variatiou  iti  the  relative  proportions  in 
which  they  occur  iu  the  milk  of  different 
iiiauinials,  and,  as  regards  Uieir  ultimate 
chemical  analysis,  much  is  still  tu  be  in- 
vestigated by  the  analytical  and  physirn 
logical  chejiiists.  It  is  primarily  on  the 
resufts  of  their  work  that  the  advances  in  the  scientific  feeding  of  infants 
and  ciiildrun  are  to  be  made.  In  generfd  the  composition  uf  milk  consists 
o(  fitfis^  uf  vtirhohydntk^  in  the  form  of  k<:tose  or  milk-sugar,  of  proteifh 
in  the  form  of  etiisdnm/en  (cast*in)  and  Itwtnlbumin,  uf  miis^  ejrlraetives,  and 
tmikt\  It  is  the  combinatiiui  of  these  v^irious  elements  which  makes  tJae 
resulting  product  characteristic  uf  llie  especial  manmial. 

FoRMATio.v. — ^The  more  recent  investigations  on  the  physiologicaJ 
action  uf  the  mammary  glands  tend  to  show  tliat  tlie  actually  dissolved 
constituents  of  milk  do  nut  liave  their  source  hi  a  simple  process  of  filtm- 
lion  or  diflusion  frum  the  blood,  but  are  dependent  upon  a  specitic 
secretorj^  activity  of  the  glandular  elements  (Hamniarsten).  Eridence  of 
this  lies  in  the  fact  that  milk-sugar  is  not  found  in  the  blood,  that  the 
laclalbumiu  is  nui  identical  with  serunialbumin,  and  that  the  mineral 
bodies  exist  in  milk  in  difTerent  proportions  from  those  in  the  blood- 
semm  uf  the  same  animal  According  to  Foster,  jnilk  is  the  product  of 
the  activity  of  certain  prutoplasmic  cells,  occuning  in  the  epithelium  of 
the  mammary  glaml.  These  cells  are  rich  in  proteids  and  nucleoproteids* 
which  seem  to  be  the  suurce  uf  the  casein  or  its  muther-sidistance.  The 
prolophism  itself  becomes  a  constituent  of  tiie  secretion  (ilammansten). 
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When  Ihe  milk  is  kept  at  35*^  C.  (95°  F.)  outside  of  the  body,  thu  ciisein- 
ofTPti  is  incri*ast'fl  a\  the  expense  ot*  Ihe  k**talbiiniin.  When,  in  eows,  Ihe 
a«*ti<iii  Iff  tile  cell  is  imperfect,  as  at  the  begimiiiig  ami  vmi  of  la<tatioii,  the 
lactaibumiti  is  m  excess  of  the  caseiinigen  ;  but  when  the  eell  possesses  its 
priipiT  aclivity,  the  formation  of  caseinogen  b  in  the  greater  proportion, 

llie  fat  uf  milk  is  protluced  within  the  protoplasm  of  the  e^iitljelial 
a?Ils.  and  is  set  ft^ee  by  the  destruetion  of  the  fat  globules;  a  portion  of 
Ihc  fal  is  j>n>btbly  taken  up  by  the  ^^lands  themselves  fn>iu  the  blood  and 
eliJiJJiiutHl  witli  its  secretion.  That  this  is  possible  has  been  pnjved  by  the 
exjjerinients  of  Winternitz,  in  which  the  passage  of  iodized  fats  in  the  milk 
BIS  iiuteil ;  and  similar  observations  were  tnatie  by  Sfjampaoi  and  Dadtii 
"%HJi  sesaiue  o\L  Microscopically,  the  fat  can  he  seen  to  be  gatliered  in 
the  cpitlieliaJ  cell  in  the  same  way  as  in  a  lat  cell  of  the  adipose  tissue, 
and  111  be  ilischars?ed  into  the  channels  of  the  gland  either  by  a  breaking 
yp  iif  the  cells  or  by  a  contractile  extensifin  very  similar  to  that  which 
takes  jilaee  when  an  ama^ba  ejects  its  digested  food.  A  fonnation  of  fiits 
fiputn  carbohydrates  in  the  animal  organism  is  now  positively  proved,  and 
>5sible  thai  Ihe  nulk  j^lainls  themselves  also  produce  fats  from  the 
lydrates  brought  to  thent  by  the  blood  (Hammai'sten).  It  is  also 
well  «fstablistied  that  a  part  of  the  fet  of  milk  is  produced  from  proteid 
material ;  but  the  question  in  all  these  inslarues  as  to  how  much  fat  is 
jdueed  by  the  secretory  mechanism  of  the  milk  glands,  and  how  much 
obtained  from  other  organs  and  tissues  and  elimmated  from  the  blood 
by  the  ndlk  glands,  has  not  been  detenninetL 

nie  origin  of  the  milk-sugar  h  not  known,  Ttiat  it  is  formed  in  the 
cell  protoplasm  Is  inthcated  by  the  ffict  that  it  is  not  found  in  the  blood 
ttfieit  and  may  be  maintained  in  abundance  in  the  milk  of  c^mivora 
whicli  or*^  fed  exclusively  on  lean  meat.  One  of  the  nucleoproteids  men- 
tionetl  above  as  occurriJig  in  the  cell  protoplasm  yields  a  reducing  sub- 
slBnf!c  when  bniled  with  dilute  acids,  and  future  hivestigations  may  show 
some  relation  behveen  tliis  substance  and  lactose, 

Noivors  DisTt^HBANuii-s  AFPECTiNG  THE  MiLK. — The  secretion  and  elimi- 
Liatjcifi  of  milk  are  very  evidently  under  the  control  of  the  ner\'ous  system, 
lirh  prnduces  marked  changes  in  both  the  quantity  anrl  the  ([uality  of  the 
uunary  product  in  jmjportion  to  the  relative  nervous  excilid>ility  of  the 
j|M!ci»I  itiammaL  Women  are  especially  sensitive  In  this  respect,  and  when 
Uviiig  in  the  nddst  of  our  modern  civilisation,  so  harrnfnl  for  the  produc- 
tion «pf  gofid  nursing.  pn.*sent  an  exaggendetl  example  of  disturbance  of 
Ihe  •f^iiipoise  of  Uie  mammary  gland.  The  chemistry  of  tlie  equipoise 
sfift  lack  of  ecjuipoise  of  the  manonary  product  appears  to  be  closely  con- 
m-<  le<l  Hith  its  proteid  element.  This  element  is  known  to  be  a  com- 
fKiOjid  ifiie  and  decidedly  conqjlex,  but  for  piir[)oses  of  illustration  we  can 
^fely  say  that  the  word  proteii!  is  a  general  term,  which  includes  casein- 
v^^n  and  lactalbuniin  ;  a!sn  thai  these  factors  nf  ttte  ci>ru[vlcle  whole  vary 
hi  Mi*'ir  prnpuriiHOs  to  each  other  according  as  tlie  mammary  function  is  or 
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is  not  in  a  stale  of  equipoise.  In  the  colostruiti  period,  anti  pmbabty  in 
the  analoy^uus  periods  represented  by  the  abnormal  conditions  already 
spoken  of,  tlie  laetalbiniiin  is  in  excess  in  proportion  to  the  caseinoiaren, 
while  as  the  equipoise  of  the  fu  net  ion  beeonies  more  eoinplete  the  east^in- 
ogen  is  iiK-reajsed  pn>porlionately  to  the  laetalbinnin.  Probably  at  the  end 
of  )a^;tation,  as  in  the  be^dnninjif,  we  shall  tint)  [\m  saine  condition  of  rielj- 
of  laetalbnniin  and  deficiency  of  c^iseinogeiK  Tlijs  incrt*ase  of  the 
the  iactalbuiiiin  at  thi'  expense  of  the  caseinogen  explain^?  how  the  excreton' 
function  of  Ihe  j^Haod  at  titJies  becomes  more  prominent  than  the  secretory. 

These  nervous  disturbances,  however^  may  also  cause  an  over-produc- 
tion of  the  total  ijroleids,  as  shown  by  their  percentages.  In  some  case-s 
also  the  fat  has  been  found  to  be  much  reduced  in  its  total  percentage. 
Instances  of  this  have  arisen  wlien»  as  observ^ed  by  Zukowski,  seasons  of 
fasting  witli  tiieir  accompanying  excitement  of  the  emotions  liave  induceti 
sucli  a  disturbance  of  the  equilibrium  of  the  iinlk  that  the  fat  has  been 
found  to  be  decreased  to  the  low  percentage  of  0*88,  with  the  result  that 
tlie  infant  has  become  sick  and  given  evidence  of  impaired  nutrition* 
These  same  nervous  influences  in  all  probability  have  to  a  greater  or  less 
degree  their  analogy  in  tlie  iiulk-product  of  all  mammals. 

COLOSTRUM. — Dnrin^^  the  early  days  of  lactation  the  mammary 
gland  seiTetes  a  fluid  which  ditt'ers  somewhat  from  that  which  is  produced 
later.  The  milk  at  tliis  period  is  called  vohstnttn,  and  the  period  Ls  called 
the  colostrum  perimi,  on  account  of  the  presence  in  the  milk  of  certain  ele- 
ments called  coloMrmn  <yi^i/>r/^#.  These  cells  measure  from  12  to  22  u 
in  diameter,  and  show  a  small,  irregular^  extensively  degenerated  nucleus. 
Their  protoplasm  contains  lai^e  and  small  granules,  w^hich  show  the  pro- 
teid  reactions,  ami  are  not  stained  by  acid,  basic,  or  neutral  dyes ;  a  few 
of  the  granules  whicli  staiti  by  osmic  acid  are  prf»bably  fatty.  The  cor- 
puscles have  been  described  by  Cxemy  as  lymplioid  cells,  whose  function 
is  in  absorb  and  rec*.iTistru*4  unused  milk  globules  and  to  convey  them 
from  ttie  milk  glands  hdo  tlie  lymph-channels.  They  disappear  from  tlie 
mother's  milk  in  a  week  or  ten  days  after  birili.  If  they  continue  in  the 
milk  into  the  third  week,  or  return  at  any  time  during  lactation,  they  almost 
invariably  (*ause  distnrbance  c»f  the  infant's  digestion*  and  become  an  indi- 
cation for  a  temporary  suspension  of  nursing.  If  they  persist  for  any 
length  of  time,  the  mother^s  milk  is  manifestly  not  suitable  for  the  infant, 
and  a  substitute  should  be  provideii. 

("iiEHusTRY. — An  analysis  of  colostrum  inilk  of  a  cow  by  Harrington 
gave  the  following  results  : 
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Thf*  table  which  follows  reprt^sents  the  analyses  of  Hve  specimens  of 
duniiiti  culostruni  itiilk,  also  made  by  Harrin^lon : 


TAJJLK  -lA. 

L              IL 

111. 

IV. 

V. 

Fit 

-       L4C            0.08 
.       BAA           ItSS 

11.15 

5.73 

uxuy 

440 

Milk-iiii^r 

ttfid 

pp 

tu^dji^ . . 

11.27 

A*li 

0.17             0.31 

02fy 

0,  in 

0.21 

ToUl  fiiliO*. 

.     It  01           12.^2 

U.80 

i(%ri8 

15.88 

W»t<*r 

.     88.99          87.48 
100.00         100.00 

8»i.2<l 
100^ 

B^A2 
100.00 

84  12 

100.00 

The  mo6l  recenl  sUidy  of  human  colostrum  has  been  made  by  Wood- 
wartl,  who  analyzed  Ihe  colostrum  uf  six  nursing  women,  using  in  each 
ifi^tani*!*  the  combined  twenty-four  htjurs'  anjount  of  tlie  middle  milk, 
and  following  t*ach  ca^e  from  three  to  seven  ilays.  He  eoutitudes  as  a 
result  of  his  invesli|^tions  that  colojstruni  corpuscles  are  not  always 
fctund  in  the  so-called  colostrum-milk ;  that  when  they  are  present  the 
liefcenfiige  of  proleids  Ls  higher,  and  as  they  di^aiipear  the  proleid  per- 
eetitage  dn»ps.  In  all  liis  cases  tliore  was  a  loss  of  weight  in  the  inlants 
varying  friini  eight  to  twelve  ounces,  whether  the  colostrum  corpuscles 
were  present  or  absent ;  when  ihey  were  absent  a  high  temperature  in 
the  mother  w^^  noted.  The  results  of  his  analyses  may  be  best  seen 
in  the  follovring  tiible  : 


TABLE   2a 

Color  .*.-...  Vellnwish. 

Bi'*rti«Mt  .  .    ,    ...,....*.,..  Alkuliiiu. 

8)»«t;li«  Ifnivtty .,»,,.,.,..,  1 024  to  um. 

VmU  ., 2.0  t**  o,  J*  per  vi'UL 

FfwCdda 1.64  ki  2.22  ^w^r  m?tit 

A*4i  -.-,-* ^.. ,..,.,  0,14  t- J  0.42  pi*r  cient. 

To4al  wild*, . , , . .  .  1 0 J H  f M  1 3 Ji5  p*'r  rent. 

LjMr'l««*««  \  rHlruUiJiid  K  ^ .  ^ .  - .  -  &.*>  i4>  7.4  [)er  cx-jn. 

Wftl*T         .    . ,... 


Geniirml  Avemgeof 


1029.5 
4. 0  per  cent, 
l.y  |T«*rceiit, 
0.2  fn^rreMt. 
12.^1  ftfirecnt 

87.5  jjeruenu 


The  i»bser\-ati<jns  of  Townseinl  tuive  showji  that  the  infants  of  nnil- 
ms  do  not  lose  as  mucli  vveiglit  iu  tlie  <'olostrum  perind  as  tiioBe  of 

|irituipaLne,  and  also  that  the  shorter  the  colostrum  period  the  smaller  the 

90-niJkH]  physiological  lo««s  of  weight  in  the  new-born. 

C4ilastrum  is  also  supp*>sed  to  have  a  laxative  etTeel,  arni  ?^u  io  aid  in 

rwiiovirtg  the  meconium,  Whether  this  action  is  of  any  advant^ige  to  the 
id  is  doubtfnh  The  appearance  of  the  colostrum  eorpuscles  is  sijnply 
iitd]tiitt<»n  that  Itie  equilibrium  of  the  njamman^  gland  has  not  been 

estaldislit^d^  or  lias  been  (Jisturl>ed,     It  may  be  Uiat  the  not  infre((uent 

dcitiirhance  of  the  infant's  digestion  in  the  early  weeks  of  nursing  is  pro- 
.  by  an  exaggerated  abnormal  condition  occurring  in  the  colostrum 
05  well  as  by  the  return  of  the  colostrum  at  irregular  inten-als. 
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HUMAN  MILK.— 'Bey onrl  the  genoml  conditions  affeoting  the 
niajiHimry  prodiuti!!  df  ttie  nn)tthM\  which  havt^  already  been  spoken  cif,  1 
know  of  no  way  of  increasing  the  flow  of  milk.  1  have  liUle  ronfidence 
in  galacta^o^ite&s  in  the  form  of  <lrugs  or  spedai  foods»  for  Uieir  nnmber 
betrays  their  inelliciency.  The  inilk  beromes  lessened  from  many  causes, 
some  of  which  are  identical  with  those  which  commonly  produce  any  dis- 
turbance of  its  equilibrium  stK-h  as  have  been  mentioned,  Ck^rlain  drugs, 
such  as  belladomia,  will  in  some  women  cause  a  notable  decn^ase  in  the 
flow^  of  milk,  and  must  thertdbre  be  given  with  care  during  the  nursing 
period.  An  active  cathaHii%  and  also  a  diet  composed  of  solid  food  and 
a  small  arnouUt  of  water,  will  also  lessen  the  quantity  of  milk. 

Clixical  ExAMiNATioK  OF  Hl^max  Milk, — The  quality  of  the  mother's 
milk  is  of  so  much  importance  to  the  welfare  of  the  infant  that  it  is  of 
the  greatest  practical  assistance  in  the  management  of  tertain  cases  to 
know  the  results  oi'  an  analysis  of  the  breast-milk.  This  can  be  done 
exactly  only  by  an  analytical  chemist.  The  methods  of  analysis  used 
is  too  purely  a  chtnnical  question  to  be  of  practical  use  in  clinical  work, 
but  simple  approxunate  clinical  tests  are  oflen  very  desirable,  even 
thongti  they  are  less  accurate,  when  the  services  of  a  skilled  chemM 
c^nruit  t>e  obtained. 

Tc>  obtain  a  specimen  for  analysis  the  hands  should  be  sterile,  tlie 
breast  and  nipple  should  be  carefully  washed  with  sterilized  water,  and 
from  20  to  30  c.c.  (o  to  8  ilmchins)  of  milk  dniwn  by  the  bnsx<l-pump, 
which,  being  made  of  glass»  can  also  be  tlmroughly  washed.  The  milk 
should  then  be  poured  ijito  a  slerilized  bottle,  tightly  tnirked,  and  kept  on 
ice  until  the  examination  is  made. 

Tlie  gcnend  methods  of  makhig  tlie  rough  quantitative  estimation  of 
the  const  it  uents  of  the  milk  are  as  follows : 

Specific  Gravity. — This  is  obtained  by  means  of  the  hydrometer,  for 
the  use  of  which  only  15  c.c,  (J  ounce)  of  milk  are  required, 

Pats. — In  ever)^  case  it  is  very  important  to  know  the  exact  percent- 
age of  the  M,  both  from  its  being  the  most  variable  element  and  from  its 
use  in  the  determination  of  the  percentages  of  the  other  elements.  The 
most  exact  means  for  this  purpose  outside  of  the  chemicaJ  laboratory  is 
an  apparatus  called  the  B€ibc€ck  Fai-Tester,  which  is  shown  in  Fig.  48, 
and  described  on  jiage  192.  As  this  is  not  an  expensive  nmchine,  it  tias 
seemed  to  me  that  in  communities  at  a  distance  tVom  an  expert  chemist, 
or  where  the  people  are  unwilling  to  pay  for  a  complete  analysis,  a  Bab- 
cock  machine  could  be  owned  jointly  by  a  number  of  physici^uis  and 
kept  at  some  central  place.  The  smallest  amount  of  milk  required  for 
deteritiining  tlie  percentage  of  fat  with  the  Babcock  machine  is  17.5U  c.c. 

Another  less  accurate  method  of  estimating  the  percentage  of  cream  is 
as  follo%vs : 

A  glass-stoppered  cyhnder  is  fUled  with  milk  exactly  to  the  upper 
line,  which  is  marked  0.     A  pipette  should  be  used  for  putting  the  last 
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few  dnips  into  the  cylinfler,  care  being  taken  not  to  allow  the  niilk  to  nm 
down  Ihe  inner  side  of  the  tube,  since  this  soinewhat  obscures  an  exact 
readiiig.  The  cylinder  is  liien  corked  and  allowed  to  stand  ibr  twenty* 
four  hours  at  a  temperalure  as  near  to  2L1°  C.  (70°  F.)  as  is  prac- 
tkabJe.  A  variaUon  of  a  few  degrees  on  either  side  of  this  point  is  nnim- 
pcuiant  If,  however,  the  variaUons  are  wide,  the  rapidity  with  which  the 
cfMm  rises  k  somewhat  utoditied. 

In  Uie  great  majority  of  cases  tlie  loAver  hue  of  the  cream  has  become 
shfljply  defined  at  the  end  of  twenty-four  hours,  and  can  tlien  bo  re- 
f!orded.  If  this  is  not  the  case,  the  milk  should  be  allowed  to  stand  for 
mSL  hours  longer  before  reading  the  percentage. 

By  comparing  the  percentage  of  the  cream  with  that  of  the  fat,  as  de- 
termiiied  by  a  chemical  analysis  of  the  same  specimen,  it  has  been  dis- 
coTerei!  that  the  ratio  of  the  cream  to  the  fat  is  very  nearly  5  to  3,  and 
for  1  liniral  pijrj>oses  it  can  be  so  eslituated. 

Proteids. — There  is  no  known  method  of  determining  directly  the  per- 
cental of  the  proteids  in  the  milk  by  a  chnical  examination,  and  a  eom- 
pkrlu  chemical  analysis  by  an  expert  is  the  only  one  tJiat  can  be  accepted 
MS  accurate.  It  is  possible,  however,  from  a  knowledge  of  the  specific 
gmnty  and  the  percentage  of  the  fat,  to  make  an  approximate  calculation 
m  ivgani  to  the  pert^entage  of  the  proteids,  at  any  rate  suttlciently  close  to 

nntne  whether  in  a  given  case  they  nx&  near  the  n  on  rial,  or  are  in  very 
krge  or  very  small  proportions.  Holt  has  described  a  method  in  wtiich 
the  only  Instruments  needed  are  a  small  hydrometer,  a  pijiette,  and  a  glass- 
stopper^  cylinder  graduated  to  one  hundred  parts  and  holding  about  10  c,c. 

The  specimen  of  milk  for  analysis  should  be  taken  from  the  "  middle 
mQjL,^^  and  it  is  important  that  the  milk  should  be  freshly  pumped  and 
handled  as  little  as  possible,  also  that  the  graduated  glass  cylinder  should 
be  scrupulously  clean,  otherwise  the  milk  will  often  sour  before  the  creiun 
has  had  time  to  rise*  This  is  particularly  true  m  summer.  16  c,c,  (| 
ouiu*e)  is  the  amount  of  niilk  reijuu-ed  for  the  test. 

In  estimating  the  proteids  certain  suppositions  nmst  and  can  be  fairly 
accepted : 

(1)  Supposing  the  proteids  to  remain  unaltered:  if  the  percentage  of 
M  be  low,  the  specific  granty  will  be  higli,  but  if  high,  ihe  specific  gravity 
will  be  low, 

(2)  Supposing  the  tat  to  remain  unaltered :  if  the  percentage  of  the 
pmtt^iils  he  hi^h,  the  specific  gravity  will  be  high,  but  if  the  perc^entage  of 
tbe  pmtfiids  be  low,  the  specilic  gravity  will  be  low, 

IC  Iberefore,  the  fat  and  the  specific  gravity  be  known,  the  proteids 
y  be  estimated  by  the  following  rules : 

(1)  If  the  percentage  of  the  M  be  found  to  be  high  and  the  specific 
rity  high,  Ihat  K  from  1033  to  1034,  we  may  assume  that  the  proteids 

also  of  h'l^h  percentage,  otherwise  11  lo  excessive  lat  would  bring  tlie 
ipecific  gnivity  below  Ihe  normal  average. 
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(2)  If  the  fat  be  found  to  be  of  low  percentage  and  the  specific  gra\ity 
high,  we  may  assume  the  proteids  to  be  nearly  normal,  since  the  high 
specific  gravity  is  explained  by  the  small  proporlion  of  fat. 

(3 J  If  the  percentage  of  fat  be  high  and  the  specitlc  gravity  low,  the 
proteids  may  be  assumed  to  be  normal,  since  the  vaiiation  in  the  specific 
gravity  is  explained  by  the  lii^li  jiercentage  of  fat,  ^M 

(4)  If  the  percentagi-  of  lat  be  low  and  the  spedlic  gravity  low,  fflP 
percentage  of  the  proteids  Is  also  low,  since  otherwise  the  small  propor- 
tion of  fat  ivould  make  the  speciilc  gravity  above  the  average.  ^M 

Of  course  it  is  only  the  wide  variations  in  the  proleids  which  c^P 
be  recognized  by  these  rules ;  but  these  variations  are  often  very  impor- 
tant. 

We  can  then  say  that,  knowing  the  specific  gravity,  and  calculating  if 
fats  as  three-fifths  of  the  known  percentage  of  the  cream,  we  caji  judge 
whether  the  proleids  are  normal,  very  high*  or  very  lo\v  in  amouoL 
Whereas  only  wide  variations  can  be  recognized  by  these  rules,  even  these 
are  often  very  useful.  Holt  asserts  the  estimation  of  the  proteids  of  milk 
by  this  method  to  be  as  accurate  as  the  estimation  of  solids  by  the  spef.'iflc 
gravity  in  examinations  of  the  urine.  ^1 

Another  method  of  estimating  the  percentage  of  proteids  has  belJP 
reconunended  by  Woodward.  Two  ''  milk-hurettes,"  each  of  a  capacity  of 
10  C.C.,  having  a  glass  pinch-<*6ck  or  valve  and  a  narrow  exit -tube  about 
one  inch  long,  each  conlaiuing  5  c.c.  of  milk,  are  suhjected  to  a  tempera- 
turt*  warm  enough  rapidly  to  soiu*  the  milk — ilo""  to  37.8°  C.  (95'^  to  100** 
P.).  They  are  allowed  to  remain  in  this  temperature  until  a  distinct  pre- 
cipitate can  be  seen,  w*hi(*h  is  in  fn>m  eighteen  to  twenty-four  houis*  Al 
the  end  of  this  time  the  milk  hm  di.sHuctly  se|iarated  into  an  upper  layer 
of  viscid  yellow^  fat,  and  a  low^er  layer  of  fluid  milk,  quite  opaque  above, 
tmnsparent  below%  and  cliuging  to  the  sides  of  the  tube.  At  the  bottom 
there  is  a  granular  precipilate.  The  burettes  are  then  cooled  in  water,  the 
milk  serum  withdrawn  into  two  graduated  tubes,  and  10  e.c.  of  Esbach's 
solution  {picric  acid,  fy  gm. ;  citric  acid,  10  gm. ;  water,  500  €j\)  is  added 
up  to  the  IT)  C.C.  mark-  The  mixture  is  then  stirn^d  with  a  glass  rod  and 
placed  in  a  hand  centrifuge.  The  amount  of  cenlrifngalion  requirt-d  is 
in  dirt^ct  proportion  to  the  c*are  used  in  separating  the  fat,  and  should 
be  continued  until  there  is  a  constant  reading.  This  can  be  quirkly  ae- 
coiiiplished  if  the  fermentation  of  the  luilk  in  the  tubes  is  watctied  and 
the  separation  of  the  casein  is  made  as  soon  as  the  precipitation  is  formed. 
The  reading  expresses  in  percentage  the  amount  of  total  proteitls  in  llie 
milk. 

Sugars  and  Salts. — These  may  for  cliniciil  purposes  be  assumed  to 
be  ahf>Mt  constant  in  all  hunjan  iriilk,  Hud  in  fnvi  are  practically  shown  to 
be  by  a  large  number  of  exact  chemical  analyses^ 

MicRoscoPic  ExAMJNATiox. — The  mere  microscopic  examination  of  nulk 
beyond  the  determination  of  the  presence  or  absi.*nee  of  colostnun  cor- 


FEEDING. 


127 


I 

■     two 


pusrlos  and  forc^iirn  matters,  smh  as  pus,  blood,  and  epithelial  eolls,  Ls  ton 
uni^ertairi  and  misleading'  to  be  in  ajiy  way  depended  npon,  the  uliemieal 
aiuilysb  bluing  fhe  only  praelieal  method  wlncti  ean  be  recommended.  The 
Inith  i>f  Itiis  stateinonl  was  lately  impressed  upon  me  when  a  physician 
:^killt*d  in  llie  nse  of  tlie  mirros<*ope  sent  me  a  specimen  of  woman's  milk 
whicli  he  staled  was  rich  in  fat,  but  which  tlie  analysis  showed  to  have 
imlf  a  little  over  one  and  a  lialf  [n-r  cent,  of  this  elejnent. 

iThe  presence  of  atr  unUne  amount  of  yellow  coloring'  matter  is  at  limes 
rt^ry  inisleading.  I  have  also  seen  human  milk  which  had  a  grt^nish  color, 
eviiienUy  pnuiiicc^  by  some  of  the  mirTu-orj.'ankms  vvhiclj  are  known  to 
oct*ur  in  cow's  milk,  but  the  nature  of  which  is  not  yet  fully  determined 
and  wtiich  under  Uie  microscope  are  not  represented  by  anything  abnor- 
mal. 

CLINICAI.  SIQNIPICANCB  OF  THE  CHEMISTRY  OP  HUMAIT 
MTLK- — ^Then?  is  no  doubt  of  the  great  value  of  an  expert  chemical  ex- 
uiiiiiation  of  the  milk  in  eases  where  an  infant  is  not  thriving,  altiiough 
i|j{jiannitly  rereivingr  a  suJTieient  quantity  of  milk  froni  its  motiier  On 
the  oilier  hand,  we  must  remember  that  a  eheniieal  analysis  will  never 
give  any  infonnation  regarding  the  quantity  of  the  milk,  and  it  often  hap- 
pem  tliat  when  surli  an  analynis  has  proved  the  quality  to  be  good,  the 
in&lil  y  not  thrivirij^  because  the  qmmtity  of  the  milk  is  very  smalL  The 
syniiitofiis  whirl  I  ijidicate  tliat  it  is  the  quantity  of  mitk  which  is  at  fault 
rather  Mian  tlie  ipjalify  are  that  ttie  breasts  at  the  nnrsing  tijne  are  sof!, 
and  Itiai  only  a  small  tpiantity  of  nnlk  vim  be  extracted  from  ihem  by  the 
brwist-iHimp,  A  period  of  nursing  longer  than  the  usual  lltteen  to 
twenty  minutes  before  the  child  is  satislled  should  make  us  suspicious  that 
Uie  milk  is  lacking  in  quantity.     We  ran  also  determine  ttie  actual  (|nan- 

of  the  milk  winch  the  child  has  imbib(*d  al  an  ebfiecial  nursing  by 
memos  of  wei<?lung,  as  described  on  page  59.  A  number  of  obser\"ations 
af  ,'-'^--  nt  nursinps  in  the  day  must,  however,  be  made  before  a  correct 
ft'  «  ean  be  rt^ached  by  this  laller  procedure. 

Kimig,  Foster,  Meigs,  Harrington,  and  others  have  analyzed  the  milk 
of  a  laii^  numt>er  of  Avonien  <jf  all  nationalities.  An  average  of  their 
results  is  expressed  in  the  following  table : 

TABLE  m. 


fi|»^-illf;  f  mvity  - ,  * 

Tatol  •faid* 

Fot* 

Mtlk-f  iig^r  . 


T'tut  rituifTTtl  MiiiUt^r  ,.*,..,........ , . .     «M 


AiiiphoU-ne  or  sliirhUy  nlkaline. 

In  13      pfT  cent 

tt>    7      p(»r  €i'nL 
If*    I*      pi* r  rent. 


^7 
12 

1 


Baftcticm.^ — Aceorchng  In  llmnniarsten,  womairt;  milk  i^  amphoteric 
m  rB&etion  instead  of  alkaline,     Conrant  has  shown  hv  rielicate  chemical 
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tests  that  the  relation  between  the  alkalinity  and  acirlity  in  tmast  ndlk^ 
as  3  to  1.  f 

Specific  Gravity. — Ttie  specific  gravity  varies  normally  to  a  conside?- 
able  decree  on  account  of  the  varialions  in  temperature  to  which  the 
milk  tiappens  to  be  exposed  at  the  time  wlien  the  specific  gravity  is  taken. 
When,  however,  tlie  nulk  has  its  average  normal  composition,  and  the 
temperature  to  wliich  ii  is  exposed  is  15,5"^  C-  (G0°  F.),  its  average  spe- 
cific gravity  is  103L 

Water*^One  of  the  most  important  chemical  facts  to  be  remembered 
for  clinical  purposes  is  tlie  very  large  proportion  of  water  whii-h  is  found 
in  rujrnial  human  milk,  for  il  shows  it  to  be  a  highly  diluted  food  by  which 
the  best  results  can  be  obtained  in  infant  feeding.  It  also  indicates  the 
care  I  hat  should  be  taken  not  to  overtax  the  comjiaratively  slight  power 
of  absorbing  a  concentrated  food  which  exists  hi  tlie  early  months  of  life. 

Fat. — The  fat  of  Iiuman  milk  is  made  up  cliiofly  of  palmatin,  stearin, 
and  olein.  About  two  per  cent,  of  tfie  total  fat  consists  of  the  glyce rides 
of  butyric,  caproic,  capryhc,  and  myristic  acids,  Tlie  production  of  animal 
heat  is  so  very  important  a  part  of  the  infant's  well-being  that  it  is  not  sur- 
prising we  should  find  so  large  a  i>ercentage  of  fat  as  well  as  of  sugar  in  the 
food  wliich  is  pmvided  for  it*  The  presence  of  fat  in  the  mUk  is  not  onlj 
for  the  purpose  of  nutrition,  but  also  as  a  means  for  the  maintenance  of 
bodily  heat.  This  latter  function  of  the  fat  cannot  with  impunity  be  Irifii^l 
with,  and  is  essential  for  active  metabolism,  A  proper  amount  of  (nl  is 
probably  of  great  aid  in  the  regulation  of  the  fi^ecal  tlischaiges.  An  amount 
of  fat  proportionate  to  the  proteids  is  presumably  necessary,  or  at  least  of 
great  aid*  in  their  pro|jer  digestion.  We  should  naturally  expti^t  that  unless 
the  standard  percentage  of  fat,  or  at  least  a  near  approach  to  it,  existed  in 
the  mother's  milk,  trouble  would  be  likely  to  arise  with  her  infant,  and  tliis 
corresponds  with  my  experience  in  cases  in  which  the  special  ins^dienl 
wtiich  has  interfered  with  the  success  of  the  nursing  has  been  the  fat,  I 
have  found  clinically  that  when  the  fat  was  nmch  lessened  the  nutrition 
suflfered,  that  the  digestion  was  not  good,  and  thai  there  was  a  tendency  to 
constipation,  while  when  its  percentage  was  decidedly  above  the  standard 
tlie  digestion  was  weakened,  there  was  a  tendency  to  diarrhoea,  and  in  con- 
sequence a  resulting  poor  nutrition.  ^M 

These  clinical  observations  at  once  suggest  that  in  the  management 
of  infant  feeding  Me  must  rc*cognize  the  existence  of  two  imporiant  con- 
ditions. One  of  these  is  the  digestion  of  the  infant,  the  other  is  its  nutri- 
tion. These  two  rtHpiirements  for  a  successful  lactation  are  iKised  on  the 
facts  that  the  milk  may  be  easily  digested  but  not  nutritious,  and  that  It 
may  be  highly  nutritious  but  diflicalt  to  digest,  so  that  it  is  the  ef^uilibrium 
of  these  two  conditions  which  produces  a  periVct  infantile  development 
It  is  especially  important  that  the  percentage  of  (lit  in  an  infantas  food 
should  be  within  the  limits  of  the  normal  variations  which  are  found  in 
the  milk  of  healthy  nursing  women  with  healttiy  infants.     For,  although 
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H  b  ailinjItiHl  thai  a  lar^'e  percentage  of  surplus  fat  is  frequently  found  in 
th<*  fan  i*s  nf  iiifitnl^s  whose  tli^^estion  and  nutrition  are  normal,  ami  whose 
ffRwl  is  Itinniui  milk,  yet  we  have  no  rnnre  right  lo  eonclude  from  this  that 
31  small  pereeiitage  of  fat  is  suttit  ient  for  nutrition,  or  that  a  large  surplus 
will  be  elirninutvd  l>y  the  fieees,  than  we  tiave  to  assume  that  there  is  too 
tuiirb  oxygen  in  the  blootl  because  we  find  a  certain  surplus  of  oxygen  in 
the  aHe^rial  blood  which  is  returned  to  the  lungs  in  the  pulmonary  veinsp 
In  fiid,  it  is  far  more  pnibable  that  nature  introdnees  a  certain  percentage 
of  fiit  into  human  milk  with  a  purptise  which  can  be  accomplished  only 
bf  that  percentage,  so  that  it  is  an  error  to  change  this  percenter*  beyond 
Uie  variation  which  commonly  occurs  in  average  human  milk, 

Bn^ar. — The  form  of  sugar  which  is  found  in  human  milk  is  called 
milk-fiui^ar,  or  lactose,  and  has  the  higliest  peFcenlage  of  all  the  elements 
constituting  the  total  solids  of  the  milk.  The  sugar  is  more  digestible  than 
Ibe  fel,  but  dot^  not  have  so  much  potential  energy^ — that  is,  so  much 
bmt-pnjducing  power  in  a  given  weight — as  does  the  liil,  whieii  is  to  the 
siipiir  as  2.4  to  1<  The  conversion  of  milk-sugar  into  lactic  acid  gives  rise 
lo  many  of  the  changes  occurring  m  milk, 

Proteide. — Although  there  have  been  a  great  many  ditTerent  opinions 
expressed  as  to  the  average  percentage  of  the  total  proteids  in  human 
miUu  we  are  led  at  present  to  beli<ne  that  it  is  normally  one  or  two  per 
aetiL  r*roteid  is  a  general  name  including  easeinogen  and  lactalbumin, 
which  in  its  general  features  resembles  ordinary  serum-albumin,  but  the 
tUlixnate  chemistry  of  these  elements  is  still  obscure.  We  m^cognize  that 
this  lactalbumin  is  present  in  small  aiid  variable  tiuantilies  when  the 
mainmafy  gland  and  its  secretion  are  in  a  normal  condition,  while  at  tlie 
tune  when  the  glandular  function  is  being  established,  and  during  periods 
of  gkodnlar  disturbance,  it  becomes  proportionately  lai^er  in  amount. 
According  to  Konig.  who,  in  his  comparative  analysis  of  the  caseinogen 
and  laclalbuinin  in  human  nulk,  estimates  the  total  proteids  at  L82,  the 
eagidiio|;en  has  a  percentage  of  0,59,  while  the  lactalbumin  is  1.23,  The 
proteids^  as  a  whole,  are  a  valuable  source  of  information  to  us  wlien  we 
ai^  detennining  whether  the  milk  is  normal  or  abnonnal,  and  in  arranging 
an  ij]&Jit*s  food  the  relative  propoKions  of  the  caseinogen  and  lactalbumin 
FhonUi  be  bonie  in  mind, 

Minaral  Mattar. — The  mineral  matter,  which  is  sometimes  called  the 

and  i?umetimes  the  salts,  has  an  average  percentage  of  from  0.1  to  0<2, 
Op  to  the  preserit  time,  although  a  ct^rtiun  number  of  analyses  of  the  min- 
eal  matter  of  liumaii  niilk  have  been  made,  yet  the  results,  for  various 
nsatms^  have  biM?n  deemed  unsatisfactory.  So  lai^ge  a  quantity  of  milk  is 
nf^ed  fc»r  a  reliable  delenninalion  of  the  percentage  of  each  element 
whirh  makes  u|i  the  total  amount,  that  this  in  itself  has  been  an  important 
frgisum  for  faiJure  hi  accuracy.  The  determination  of  the  mineral  matter 
of  ft>wV  milk  has  not  been  attended  with  the  same  diltlculty,  and  its  per- 
tjip^s  tiave  he*_*n  estimated  with  rompanitively  reliable  results.     It  has 
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always  been  supposed  tlmt  there  is  a  radical  dilTerc^nce 
cenla^es  of  the  tuhieral  matter  uf  cow's  milk  aiid  that  of  liuman  niilk-    The 
exact  knowledge  of  tJie  percentages  w-hich  exist  in  the  latter  has  beeomo^ 
of  still  givater  hiiportance  since  such  decided  advances  have  been  made  ini^^ 
Uie  iuotlilication  of  the  elements  of  the  former.    With  the  vie^v  of  making^l 
some  advance  in  this  ditlicult  question,  and  of  providing  for  the  milk- 
modifiei's  of  the  future  a  more  exact  bajsis  for  perfecting  a  substitute  food 
resembling  as  closely  as  possible  the  product  of  the  human  breast,  I  un- 
dertook, in  the  spring  of  1893,  to  procure   an  unusual  and  sutlicient 
quantity  of  human  niiik  for  analytical  pnrj>oses.     In  the  course  of  a  fewfl 
weeks,  by  njeans  of  the  concerted  action  oi  numerous  assistants,  I  col^H 
lected  live  and  a  half  liters  (about  six  quails)  of  human  milk,  which  is  auM 
unusually  lai'ge  quantity  for  experimental  purposes.     This  milk  was  im- 
medititely  reduced  to  its  mineral  constituents  in  the  laboratory  of  Dr. 
Charles  Harrington.    Ttie  analysis  of  this  lai"ge  amount  of  minera!  matter 
was  then  made  by  Dr.  Harrington  and  Dr.  L,  P.  Kinnicutl,  with  the  fol* 
loT^TJig  results : 

The  Miru:rfU  Mfttter  of  Human  Milk, 

UnoouBum^  curbon , . , , 0,71 

Chlnriiw ...  20. 11 

Sulphur _ , ....      2. 19 

Phosphoric  Ht'id , , , , , .  10. 7S 

Silieii  . . , , ...,..,.,..,..,.... 0.70 

CurboTiie  M^d ,  _  _ , , .  _ _     7,97 

iTtm  uxide  uud  aluiiii  rm 0. 40 

LiuiL* , J5.68 

iluLtti(5Jjia    , ... , 1 .92 

PotHKsium  .........,_,. .,.,.....  ^ ..  ^  *......., .  24. 77 

Sotlhim , _ _ , ILiy 

Oxygen  (caiculttted) 6.16 

100.54 

(hmposiiwn  iff  the  Mineral  Mfftter  i;&lculai«dfrom  the  a&Gve  Analysis. 

ITTicoiiibin*^  oapbon 0,71 

Ciilciiim  jibtisphiite  ................ 2o.S& 

Cuk'iutu  fii  llojif i* 1-85 

Ciilehiui  sulphite * . , , 2. 1 1 

CHlt'iiiiu  f>3£itk  ............ .......... ,..,....,, .......     L72 

Mag-ufiiium  oxide 1.91 

PotaBsium  eiirbnnttie 24. 93 

PotiisMluiu  sjulphiu* .........................     8. 04 

Poin^^iuni  L'liloridt' 12.80 

Sodium  eblnfide . 23.18 

Iron  osid«  and  al umina. ^ .....  ♦ 0.40 

102. 4d 


A  closer  approxinialion  lo  the  relative  jiroportions  of  the  salts  in  the 
form  in  which  they  occur  in  milli,  calculated  fi-om  the  above  analysisi  may 
be  stated  as  follows : 


FEEHlNn. 

CaIHutti  plititphatff ..,*,*. , ^ ..,.,,.,., 2S.87 

Calcium  *iHcMl4-  ,,,.,,.« ,. , , ._..***,*,,.* L 27 

Cal4:iuti>  Piilphiit*. .,,,,, , , . , 2.26 

Cak'juiti  ^mrbi mate*  ..,»,.,,»,,.*,..,.,»., .......  .     2. 85 

M«giijcsiiani  i?arbcini*ifi  .,,*....,,..,,,,,.. .,..,,..,..,... , ,     !i*  77 

P'otAJfiium  cafl»oimt«.  ...*..,., .......,..,,....,,,.,,..  2S?.47 

Piit&iftiiiii  eulphiite.  *......,.,...... , , 8^33 

Pivtjutfiiim  cbitiride  .,»,,... .,,,,....«..,, ,.,..».....«.  12.06 

Bodruiu  cUoricie , . , .  . . , . . . 21.77 

J  nn\  «>xici«f  and  alumina  ...*,.,,.,......, ..,_....*.,..,.....      0. 37 
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Iti  comijarinpr  the  previous  analyses  which  have  been  mado,  and  which 
I  be  round  in  Konig's  Nalirun^itiiltel,  IL^  2*  AuHage,  with  this  new 
,  analysis*  we  must  n-menibtT  tliat  tht^  previous  analyses  were  made  some 
H  years  a|fD-  In  the  last  few  years  the  processes  %vhich  have  bpen  employed 
have  bei^n  so  much  more  exact  that  these  results  must  bo  con.'^iderfHi  I'ar 
mcirtf  trustworthy  than  those  made  at  an  earlier  date.  It  is  not  renuu^k- 
able,  Uierefore,  that  distinct  dilTerences  should  be  found  between  this 
new  analysis  and  the  analyses  which  have  hitherto  been  made^  and  pre- 

Iaumably  this  last  analysis  is  the  rorrecl  one.  It  lias  been  made  with 
Ihe  greatest  care,  and  by  means  of  the  most  improved  technique,  by  two 
eminently  competent  and  well-known  chemists,  who  in  their  work  liave 
SLi*tt^  as  nuntruls  ou  each  other*  In  this  way  great  prccision  has  been 
attaiiied. 
m  Tbf*  n?sidue  obtained  from  the  evaporation  of  about  six  quarts  of 
womairs  milk  was  extracted  with  naphtha  to  remove  the  fat,  and  then 
i^tj^j  at  a  very  low  temperature  so  as  to  prevent  tlie  volatilization  of 
H  th4?  chlorides.  The  igrnititui  was  accomplished  by  placing:  the  residue  from 
the  naphtha  extraction  in  a  platinum  dish  which  Mas  supfjorted  on  a 
platinunt  coil  inside  of  a  lai'ger  platinum  dish,  liie  latter  being  healed  with 
a  tsve  name.  Even  at  this  tow  temperature  a  partial  change  in  the  com- 
liofiitbii  of  the  ash  took  place,  the  sulphates  being  mduced  to  sulphites, 

I  bill  not  to  sulpliides,  as  the  ash  on  being  carefully  tested  showed  that 
sulphkles  were  not  present*  All  the  carbonates  of  calcium  and  all  the 
rartKHiutes  of  magnesium  were  reduced  to  oxides.  The  ash  also  contained 
M*veti-lenUjs  of  one  per  cent,  of  unconsumed  carbon. 
In  womaifs  nulk,  naturally,  there  would  be  no  free  carbon.  Al!  the 
calcium  tliat  did  not  exist  as  phosphate  would  be  in  the  form  of  sulphate 
ami  nirhonale,  not  of  sulphite  and  oxide  as  fi>und  in  the  ignited  ash. 
Tile  ma^ni^ium  would  exist  as  carbonate,  not  as  oxide,  and  the  potassium 

b sulphate^  carbonate,  or  chloride.     No  sulphite  of  potassium  would  be 
Wm  chief  differences  between  this  new  analysis  and  all  previous  ones 
ar^  as  follows: 

{l\  The  phosphoric  acid  is  less  than  half  as  much  as  previously  re- 

pPltl!<L 


Thev  have  not  been  returned  in 


I 

I 


niaprne£ 

(3)  Siiiea  and  aluniiiia  are  present, 
any  previous  analysis. 

Assuming  the  truth  of  the  statement  that  the  constituents  of  the 
mineral  elements  of  human  milk  are  subject  lo  great  fluctuation  according 
to  age  and  other  causes,  it  is  right  to  assume  that  the  mineral  matter  ex- 
amined by  liamnprton  and  Kinnieutt*  being  the  product  of  a  large  nujuber 
of  women,  is  a  fair  average  specimen. 

The  conclusions  which  we  can  draw  from  these  chemical  analysers  are 
far  fi'oni  pre(*ise,  owing  to  the  variations  which  may  occur  and  to  the  in- 
sufficient numt»er  of  reliable  analyses  which  have  so  far  been  made*  but 
they  enable  us  to  work  more  intelligently. 

Variations  in  Milk. — We  are  led  to  expect  that  we  shall  And  that 
when  the  milk  is  poor  and  does  not  agree  with  the  infant  there  is  an 
excess  of  pro te ids  and  a  diminution  of  fat  beyond  what  we  have  so  far 
been  able  to  determine  as  the  nomial  average  percentages  of  these  two 
elements.  Again,  when  a  varialion  takes  place  In  the  milk  it  is  more 
likely  to  be  found  in  the  fat  and  proteids,  as  already  stated,  than  in  the 
sugar  or  the  mineral  matter.  It  Is  also  important  to  have  a  number  of 
analyses  made,  on  different  days  and  at  different  times,  in  order  that  the 
error  of  an  especial  or  temporary"  variation  may  be  corrected.  The  im- 
portance of  the  assistance  which  can  be  gained  from  these  analyses  is,  in 
my  opinion,  very  great,  and  many  more  analyses  should  be  made  than  we 
are  now  in  the  habit  of  deeming  necessary.  The  question  of  expense 
should  not  for  a  moment  be  considered  by  those  who  can  afford  to  have 
analyses  made,  for  not  oidy  will  real  benefit  come  to  their  own  children 
through  money  spent  in  this  way,  but  these  analyses,  when  published  and 
collated,  will  prove  of  great  value  for  the  proper  regulation  of  the  feeding 
of  infents  in  all  classes  of  society.  An  error  for  w^hich  we  must  always 
allow^  may  interfere  with  the  true  analysis  of  the  milk  which  the  in&nt 
has  actually  received  in  its  stomach  at  the  end  of  the  nursing,  and  is  one 
which  must  necessarily  invalidate  the  information  which  w^e  receive  from 
our  analysis.  This  sid^ject  has  alni^ady  been  referred  to  in  speaking  of 
the  changes  %vhicli  arise  from  slight  causes  and  influence  the  special 
specimen  which  is  being  analyzed.  Thus,  we  should  recognize  that  the 
milk  varices  considerately  in  its  percentage  of  fat  and  total  solids  in  the 
ditterent  periods  of  a  nursing,  and  that  the  composition  of  the  milk  >vhich 
the  infant  has  in  its  stomach  may  differ  very  widely  from  the  composition 
of  a  specimen  taken  dfrectly  before  or  after  the  nursing.  Harrington's 
analyses  of  the  three  periods  of  a  milking  will  illustmte  the  meaning  of 
w^hat  has  just  been  said,  and  although  they  were  made  {Yarn  the  milk  of  a 
cow,  yet  knowing  the  closely  analogous  conditions  existing  hi  human  and 
in  animal  milk,  we  shall  find  them  equally  valuablf*  in  explaining  the 
corre^sponding  changes  met  with  in  woman's  milk.  They  are  represented 
in  this  table  (Table  27) : 


I 


I 

I 

I 
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TABLK  27. 

Fmt.  Total  &olidg.  Wifcter.  Mineral  >ti»ttor. 

*•  Fotw-mJlk ■* Z.m             Ki.34  mjUl             O.H^ 

^'MUdUmtW*    _.....,,....    a. 74              15.40  SltK)             0.31 

*'tilrippm£fw*'    - ,    ..._   8.12              J7,l-1  82.87             0,S2 


I 


RetBpt  and  IVligol  have  also  made  aiialysus  of  the  lii^t,  second,  and 
third  [Mirtiotis  of  asg's  and  vow's  milk,  with  (lie  result  of  showing  not 
onJj*  Uie  increase  of  solids  at  the  end  of  a  n diking,  but  also  that  this  in- 
crease h  niijstly  of  the  fat,  and  to  a  lesser  degree  of  the  proleids,  and  that 
ft  sbori  interv*al  of  nursing  int*reases  the  .sohd  constituents  in  proportion 
111  the  ^^ter,  the  reverse  pf  this  being  true  wlien  the  intervals  are  long, 
Heidentiain  ex|dajni?  this  physioloiudeal  phenurnunon  by  saying  thai  his  in- 
vest|gatii)ns  point  tuwards  tlie  facl  ttiat  dnring  tiie  pauses  between  the 
nulldngs  the  cells  of  the  glands  btq  growing.  During  this  time  a  propor- 
timi^lely  smatl  amount  of  solids  and  a  proportionately  lai^e  ainount  of 
iirater  are  secreted,  while  the  irritation  of  milking  causes  increased  activity 
of  ttie  inilk-cells,  with  a  corresponding  increase  in  tfie  solid  secretion  and 
a  le*!Si*fiing  of  the  water. 

Harrinfrfon's  analj'Bes  of  woman^s  milk  sliowing  the  '*  strippings"  of 
a  twi>-hours  intenai  and  Uie  "'  fore*milk"  uf  a  tweive-honrs  interval  are 
also  fif  considemtile  interest : 

* '  Stri  pT'i  "*rft, "  '  Ynff}'  M  n  k, " 

Mouji»  Iritc^rviil.  l2-liours  itu<irval. 
Tcjial  #»4U.„.        .,..._,..     16.32  UXH 

w«ii^r — .........    m.m  _8y.8tf 

100.00  100.00 

With  these  chemicaJ  and  |jhysiolo^cal  facts  before  ns,  wo  are  forced  to 
arknciwledge  that  we  must  be  very  circninspect  in  the  conclusions  which 
W4?  deduc-e  frfjoi  such  analyses  of  human  nnlk  as  have  been  made  up  to 
tlie  iiivsent  time.  An  error  m  these  conclusions,  when  a  correct  chemical 
analysb  lias  been  made,  is  less  likely  to  occur  from  the  sugar  and  the 
ftuftcral  matter  titan  from  the  proteids  and  llie  fat. 

Kt^iisoiiing  from  the  sirong  analogy  which  must  exist  between  human 
milk  and  cow*s  ndlk,  and  being  aware  of  the  great  variations  whicfi  occur 
in  llie  bitter,  we  may  tissunie  tliat  human  milk  is  liable  to  vary  in  its  cora- 
p4»^tiiin  ronsidombly  with  ditferent  milkings  on  the  same  day,  and  also  with 
rintking^  u(  the  same  hours  on  ditferent  days,  so  that  at  present  w^e  are 
tn  a  posititm  to  state  that  our  knowledge  of  human  milk  is  sulliciently 
f  eiaci  to  justify  an  attempt  to  formulate  a  table  to  show  the  composition  of 
naii'is  oulk  at  ttitTerent  periods  of  her  lactation,  hcrwever  valuable  such 
inalton  may  m  the  future  pnjve  to  be.  We  must  also  understand  that 
hiufuui  milk  of  normal  Lfuality,  and  pro\ing  to  be  t^qually-nutritious  to  tlie 
i9{»t^*iaiJ  infants  that  are  fed  on  it,  may  vary  considerably  in  the  percentages 
liif  all  H:?  **li'rnent_s,  and  in  tlie  combhiatirms  of  those  percent^es.  This  fact 
\u  ^'*A\  ill usi rated  in  tla*  foUowing  table,  sinewing  the  analyses  of  fourteen 
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spediuens  of  human  milk  all  ilifl'ering  in  tlie  ronihinaticirL^  nf  I  heir  dif- 
lertinl  elements : 

TABLE  2n,      {  Harrington. ) 

Hunt  an  JirrtiMf-MUk  Ajuitt/aeM. 

(MothfTH  htmlthtf^  ami  tnffwiK  ttH  fliffrHHrtf/  wrtl  ami  fjaimnfl  irt  mvi>/A/. 

J,                  U,                 IlL              lY.                Y,  VI. 

Perljent,    PtrCeni,.    Per  CeriL    Per  Cent,    l'>er  Client  FeT  CetiL 

Fut ,       5.ie          4,m          4M          4,H7          4.11  3.82 

Mllk-suffiit- .  _ . .        5>6K           iVM)           HAM           iUii)           C^^m  -xTO 

Proteid^.,. ._.  ,       4,14           a.71           4J7          H.27          3.71  l.OH 

Mineml  matter  .       0.17          OJti          OMi          OUi          021  _0,2t) 

Total  solids .    ...     15.15         liM        1030         14.10         13^  UXm 

WatiT .........     84,85         mM        M. 70      ^i.m      ^,07  89.2*1 

100,00    loo^    100,00    loo.oo    loo.ob  imoo 

vni.         IX.           X.         XL          xir.  xui,        xi\ 

Per  Cent.     Per  Cent.    PtTCetit,     Per  f 't'nt*     Viert^nt.    PtrOfni,     TVnVi 

Fftt 8.7(J           3.  SO          8.16           2.96           2.36  2.09           2.iri 

MilWugiir.....       6.96          IM          7.20          5.78          7.10  6.70           ri.^> 

Pn»t**ids  .......       2.04          3.07           T.fl5          l.Cil           2.:m  1.38           2. 12 

Muiertil  uiatttT          0J4          0.12        ^.21           0J2          O.Jj^  0.15          0.15 

Toml  aolids , . ,  . .     i±m        1^19        12,22         10.77         iT.ia  1032        10.84 

Water.,,......     87Ji      ^^^         87.78         8023         88.18  89.  (t8         efi.ie 

KIO.06      loo.oo       100.00       100.00       100.00  100.00       100.00 


13.68 
100.00 


All  these  .specimens  of  milk  were  obtained  from  healthy  mothers,  and 
in  every  case  the  infant  was  thriving.  In  a  number  of  these  cases,  how- 
ever, when  one  of  the  infants  which  was  doing  well  on  its  own  mother's 
milk  was  fed  with  one  of  the  other  conibmat ions,  it  soon  became  sick,  and 
had  to  b<»  dianged  hack  to  the  one  adapted  to  its  digestion.  Human  milk 
may,  then,  be  considered  to  represent  not  an  especial  food  but  a  combina- 
tion of  foods,  and  its  fat,  sugar,  proteids,  and  mineral  matter  to  represent 
these  dilTerent  foods.  In  other  words,  we  find  by  experience  that  the 
digestive  capabilities  of  infants  differ,  just  as  do  those  of  adnlts,  and  thaJ 
nature  provides  a  number  of  varieties  of  good  human  milk  adapted  to  the 
varying  idiosyncrasies  of  hdknts. 

BAGTERIOLOaiCAL  EXAMINATION.— Although  human  milk  is 
usually  considered  to  be  sterile,  except  in  some  cases  in  which  the  woman 
is  diseased,  yet  Ck>hn  and  Neumann  have  examined  the  milk  of  forty-eight 
healthy  women  and  have  found  bacteria  in  forty-three  cases.  These  or- 
ganisms were  mostly  represented  by  tlie  staphylococcus  pyogenes  albus, 
with  a  few  of  the  staphylococcus  pyogenes  aureus  and  the  streptococcus 
pyogenes.  They  found  fewer  bacteria  when  the  bn:*ast  had  been  emptied 
a  short  time  previously,  and  more*  when  there  had  been  a  stagnation  of 
the  milk  in  the  breast.  More  bacteria  were  also  found  in  the  fii^t  few 
drops  than  in  the  last  ones,  and  from  their  experiments  they  concluded 
that  the  bacteria  enter  the  nipple  from  williout*  The  conclusions  deduced 
from  their  experiments,  as  well  ^LS  fnun  the  experiments  of  others  who 
have  met  witli  similar  results,  swni  to  show  practically  that  bacteria  can 


I 
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I 


I 
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f»  ftiicis  of  tlie  nipple  and  penelraie  to  a  greater  or  tess  disLance ; 

I  that  I  he  milk  in  its  roiirse  froiii  tlie  gtaiid  to  Uie  rii|jp1e  washes  out 
the  bacteria,  and  that  we  can  in  this  way  account  for  the  presence  of  these 
nrj^ajii^riisi  in  the  milk  whieli  is  tirst  dmwn  from  tlie  hreasU  and  their 
absence  from  tliat  whirli  muus  later. 

MANAaEMENT  OF  FOOD  IN  EARLY  DAYS  OF  LIFE,— 
Young  animats  at  hirtli  be^nn  to  receive  their  nourishment  immediately, 
and  a  eorreflponding  itirrease  in  tlieir  weiglit  takes  place  from  the  first  day 
of  life.  The  human  infant  in  like  manner  should  begin  w^ith  its  nursing 
early,  pitting  what  it  can  from  the  breast  until  the  full  supply  of  milk  lias 
eotne.  In  Ihts  way  it  will  not  he  so  likely  to  tiave  a  large  initial  loss  of 
weiffht  to  re^^^in,  a  eondilion  by  vvliieh  it  is  ofb-n  liandicappeil  at  the  very 
beginning  of  its  career,  when  ttiere  is  most  danger  to  be  apprehended  from 
m  depresrion  of  its  vitality.  Every  day,  every  tionr,  is  of  tlie  utmost  Lm- 
pcKrianoe  in  the  early  days  of  lill%  and  provided  it  can  be  done  without 
detntrient  to  the  aondition  of  the  mother,  the  sooner  the  infant  is  put  to 
the  breast  the  better  it  w^ill  be.  During  the  first  twelve  lionrs  of  life,  and 
in  most  vBBi^s  during  the  first  twenty-four  to  thirty-six  liours,  owing  to  the 
inability  of  the  mother  to  supply  milk  for  her  infant,  scan^ely  any  food  is, 
as  a  rule,  obtained.  If  durinjr  this  jieriod  Ihe  in  (ant  is  restless  and  evi- 
defitly  hunpry,  o  to  10  c.c.  (1  to  2  drachms)  of  a  sugar  solution  may  be 
giren  at  inten'ais  of  two  or  three  hours.  This  solution  should  be  made 
by  dissolving  milk-sugar  in  sterilized  water,  and  its  strength  should  be 
from  five  to  six  per  cent.  If  the  mother's  uulk  is  delayed  stifl  longer, 
something  additional  must  be  given  to  the  infant,  and  in  these  eases  the 
foUowing  prescription  is  useful : 

PREBrRIPTlMN    2. 

Fit  ..,.....,,,...,.,-.. ...,,,.,.. ..,.1.00 

Sti^r ......*,,.. , , , 5.00 

Fr*^ti^tdi  , ..,__... _  .    _  . . .  _  , , 0.50 

K«-w-tinn  ^lifclilly  nlkoline. 
Ill  f«0diii^.  each  30  e,c.  (  1  ouuc*? ).    To  be  ticnted  l\ir  thirty  ininutes  at  75**  C.  ( M7"  F. ). 

l!tfTEiiVAi^  OF  Feedipju. — The  younger  the  infant  the  greater  the  meta- 
bolic activity,  and  hence  the  greater  uecd  of  fn»fjuerjt  feedinj^,  for  food  is 
rMfiiired  not  ordy  for  repair  of  waste,  but  also  lor  th<*  infanrs  rapid  jiro- 
portianate  gniwih.  This,  with  the  increased  demand  tor  additional  aiujua! 
beat  makes  essential  the  regulation  of  I  lie  inten^als  of  feeding  acfording 
io  the  age. 

The  intervals  constitute  a  verj^  hiiportant  part  of  the  management  of 
bi«S8t  feeding,  wlieti  tlie  (piantity  is  regulated  by  ttie  breast  itself.  These 
k^cTTBh  stioulil  hr  detinitely  stated  to  th<*  mother  at  different  times 
Uimtighout  the  nursing  period,  and  stiould  be  adhered  lu.  The  following 
tabte  rt-'presenls  I  hi*  inlenals  for  an  average  breast-fed  hifanl,  but  it  should 
K*  under?!ti>*>d  that  the  intervals  of  feeding  should  he  n*ade  to  com^spond 
io  the  stage  nf  development  (»f  the  indi\iduaL 


When  the  milk  has  begun  to  be  produced  in  the  breast  the  infajit 
should  be  fed  once  in  two  hours  during  the  day  and  once  during  the  ni^^ht 
until  it  is  six  weeks  old.  The  day  feedings  arp  usually  reckoned  from  6 
A.M.  to  10  P.M.  This  iuter\'al  of  two  hours  should  be  adhered  to,  allouing 
that  exceptional  ckcumstances  may  arise  in  wtuch  the  physician  must  judge 
according  to  the  individual  casL^  until  the  sixUi  or  eighth  week  is  reached, 
w^hen  tJie  intervals  may  be  made  two  and  one-half  hours,  and  the  number 
of  feedings  in  the  twenty-four  hours  eight.  At  about  the  fourth  month 
the  inter\"als  can  he  made  tliree  hours,  and  the  number  of  feedings  six, 
^\Tien  the  infant  is  two  or  tliree  months  old,  the  idglit  feeding  can  be 
onntted.  The  number  of  feedings  at  ten  tnoriths  may  be  reduced  to  five. 
Allowing  the  mother  to  have  as  many  hours  of  continuous  sleep  at  night 
as  possible  is  especially  uuportant,  in  order  that  stie  may  not  be  exhausted 
by  the  lack  of  that  regular  and  sulllcient  rest  which  is  of  the  utmost 
necessity  for  the  production  of  a  normal  milk. 

Insularity  in  nursing,  too  frequent  nursing,  and  too  prolonged  inter- 
vals often  so  disturb  the  quality  of  liunian  milk  iis  to  transform  a  perfectly 
good  milk  into  one  entirely  unfitted  for  the  infant's  powers  of  digestion. 
Thus,  too  frequent  nursing  lessens  tlie  water  and  increases  the  total  solids 
in  human  miik,  making  it  resemble  in  a  certain  way  condensed  miJk; 
while  too  prolonged  intervals  result  iii  such  a  decrease  of  the  total  solids 
as  to  render  an  otiierwisc  good  milk  too  watery  and  iinnt  for  purposes 
of  nutrition,  however  well  it  may  be  digested.  The  lesson  that  may  be 
drawn  from  these  facts  is  thai  some  general  rules  for  the  feeding  intervals 
should  not  only  be  recommended  but  enforced.  The  mother  should 
neither  iryure  her  infant's  digestion  by  nursing  if  too  frequently,  and  tims 
givingit  a  too  concentrated  iluid,  nur,  by  neglecting  to  feed  it  otlvn  enough^ 
interfere  with  its  nutrition  by  giving  it  a  food  that  is  too  diluted* 

Regimen  of  Lagtatiok.  Diet, — The  diet  of  Itie  nursing  mother  should 
not  essentially  difter  from  what  would  be  considered  to  be  a  healthy  one 
for  her  at  any  time.  There  is  no  special  diet  which,  under  all  cireum- 
stances,  is  best  fiir  all  ntimng  women  during  the  period  rif  llu4r  lacta- 
tion. In  the  early  days  of  the  puerperium  there  is,  as  a  rule,  more 
danger  of  overfeeding  than  of  underfeeding  the  mother.  The  tendency 
is  to  give  too  much  meat  and  solid  food»  with  the  result  tliai  when  the 
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of  the  milk  IF  bein|r  established  Hie  ioUi]  solids  are  increased 
^e  bt*yond  tlie  capacity  of  llu*  still  undeveloped  digestive  function 
o£  Ihe  inlanL     Infants  in  the  early  days  and  weeks  of  life  thrive  better 

I  mi  a  milk  Uial  shows  a  hi^h  pen*entage  of  water  in  proportion  to  that  of 
the  total  soiitb.  A  rule  which  has  in  my  experience  become  almost  an 
axiom  is  that  the  age  of  the  individual  infant  is  iti  invei'se  proportion  to 
its  powers  of  absorbinii  solid  food,  and  in  direct  proportion  to  the  need 
of  a  lar^  amount  of  water  in  its  food.  A  light  and  plentiful  diet  should 
Uien.*foiv  b«.*  given  to  the  mother  wliHe  she  is  ciinlined  to  her  becL     This 

I  diet  should  consist  uf  juitk,  gruels^  soups,  vegetables,  bread  and  butter, 
ami  after  the  fii^t  week  a  small  amount  of  meat  once  during  the  twenty- 
four  hours.  When  the  mother  is  able  to  go  out  of  the  house  again,  and 
has  resumed  her  usual  habits,  the  quality  of  the  diet  can  be  very  much 
iocsieased,  and  she  r-an  have  the  usual  varielv  of  fond  represented  by 
meats^  vegetables,  milk,  fruits,  and  cereals.  There  are  no  speciai  kinds 
of  food  w^hicli  are  contra-indicated,  ^iro\ided  we  keep  the  food  witliin 
B  the  limits  of  the  onlinary  articles  whit  h  t^onunonly  represent  a  plain  but 
Htiutriltous  diet.  It  is  very  important  for  the  nursing  mother  to  have  her 
■  metis  at  regular  mter\als,  and  tluring  the  early  pari  of  the  lactation  to 
lake  food  somewhat  more  frequently  than  when  she  is  not  nursing.  The 
additi4)nal  meals,  as  a  rule,  should  be  made  up  of  milk  or  ccK-oa.  There 
does  not  seem  to  be  any  advantage  in  adding  any  special  beverages,  such 
MS  bi?er,  inall,  or  stimulants,  to  her  diet.  She  should  receive  as  much  milk 
■9  is  compatible  witii  her  digestion,  and  should  drink  a  plentiful  supply 
b^ire  retiring  at  night.  This  wide  range  of  food  lor  the  nursing  mother 
has  been  recommended  with  a  purpose.  The  food  of  the  nursing  woman 
is  wilhout  doubt  closely  connected  ^\ith  that  which  she  [jrovides  for  her 
lit.  Various  substances  are  eliminated  by  the  manmiaiy  gland,  and  we 
lid  therefore  imjiress  upon  mothers  the  importance  of  a  carefully 
anunged  diet  %vben  they  are  nursing,  Cc^rtaiu  vegetables,  and  sometimes 
fislu  will  iii  individual  cases  aflfect  tlie  ndlk  and  cause  discomfori  to  the 
iiifuiL  We  nmst^  tiien,  in  everj^  t:ase,  seek  to  determine  which  article  of 
dfel  majT  cause  disturbance  in  the  special  woman's  milk  secretion,  and 
elizniiiate  that  article.  We  should,  however,  be  very  careful  not  to  prcihibit 
this  sjie*  tal  article  of  diet  from  the  regimen  of  a  lai-ge  number  of  v/omen  to 
wbatn  it  might  be  of  benefit  rather  than  of  harm,  simply  because  it  has 
affected  the  milk  of  a  few  women.  For  the  average  woman  a  plain  mixed 
dii!C,  with  a  moderate  excess  of  fluids  and  proteids  over  what  she  is  nor- 
mdly  EiM^ustomed  to,  will,  as  a  rule,  give  the  best  results. 

Bxercise, — Exercisi?  lias  s*j  constant  an  iidluence  on  Uie  changes  wliich 
lake  plju*e  in  the  daily  st*cretion  of  the  inilk,  that  the  mother  should  be 
vocouiBg^l  Ui  be  out  of  bed  and  to  walk  about  her  room  as  soon  after 
her  cfinfinement  as  is  possible  without  injuring  her  pliysical  condititm. 
Exerdse  is  so  important  for  proni(jting  tlie  proper  elaboration  and  equi- 
ium  of  the  ttiilk  set^retion  during  the  entire  period  of  lactation,  that  it 
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should  always  be  insisted  upon,  ajid  regniar  hours  for  walking  shouJd  be 
as  definitely  arranged  during  the  day  as  the  houi^s  for  eating.  The  exer- 
cise must,  however,  be  in  aeuordance  witli  the  strength  oj'  the  spei^ia! 
\Yonian,  for  fatigue  has  the  sauje  deleterious  influence  on  the  produciioa 
of  the  ujjlk  as  has  Vdvk  of  exercise. 

DISTURBED  LACTATION. —The  disturbances  which  are  liable  to 
occur  ill  tile  foui^e  of  lactatiou  are  frequent  and  varied.  They  should  be 
studied  carefully  and  recognised  at  onee  when  they  oceur,  t>r  the  continu- 
ation of  the  lactation  may  not  anly  be  interfert*d  with  but  be  prevented 
entirely.  When  colostrum  corpu stales  are  found  alttT  the  first  two  %veeks 
of  Hfe  the  milk  should  be  lookeil  upon  witti  distrust,  and  special  efl"orts 
should  l>e  made  to  discover  the  reason  of  their  persistence,  and  to  prevent 
the  dangers  which  are  liable  under  these  circonj.^taiices  to  arise.  These 
dangers  may  be  not  only  from  combinations  of  the  milk  elements  which 
are  inroiupatible  with  the  infant's  digestion,  but  also  from  the  distiirljant'es 
which  may  arise  from  the  free  inannnary  elimination  of  foreign  material* 

Dhlt<;s. — We  know  that  during  periods  of  mannnary  disturbanre  there 
is  a  in urh  greater  possibility,  than  when  the  gland  is  in  a  normal  condition, 
of  the  direct  transudation  from  the  blood  of  such  inorgtinic  substances  as 
arsenie,  antimony,  lead,  iodide  of  potash,  mercury\  and  others,  hiken  by  the 
niother  Well-authenticated  cases  come  to  our  notice  fnnn  time  to  lime 
ill  w'hich  injury  has  been  done  to  the  nursing  infant  in  this  way,  and  in 
wiiich  even  death  has  occurred  from  the  elimination  by  the  breast -milk 
of  certain  oi^duie  substances,  such  as  culctiicum  and  morphhie. 

The  greatest  variety  of  substances  have  been  found  in  the  milk,  but  no 
detinite  rule  as  to  the  amouvd  of  this  elimination  has  yet  been  established, 
so  that  our  knowiedge  of  tlie  existence  of  ttiis  process  is  valuable  as  a 
prophylactic  against  harm,  rather  than  as  a  means  of  direct  benefit  to  the 
infant  in  disease- 

We  must  also  recognize  the  clinical  fart  tliat  tliL^  ehmination  may  occur 
at  any  time  durijig  the  rmrsing  period  in  the  breasts  of  wonien  whf),  so  far 
as  we  can  ascertain,  arfi  in  a  perfectly  healthy  condition.  Thus,  every 
practitioner  has  at  times  doubtless  obser\^ed  the  laxative  effect  on  tin-  infant 
of  such  drugs  as  compoimd  liquorice  powder  given  to  the  mother:  and  a 
case  has  lately  come  to  my  notice  w  here  an  infant  vomited  for  weeks  while 
taking  th<*  milk  fnim  the  breast  of  its  mother,  w^ho  was  unusually  well 
and  stroiig,  but  whu  wiis  in  tlie  habit  of  drinking  a  considerable  quantity 
of  porter  daily.  After  the  porter  w^as  omitted  the  vomiting  ceased  at  once, 
and  did  md  return. 

These  facts  warn  us  that  the  use  of  drugs  during  the  period  of  lactation 
should  be  far  num?  linuted  ttian  at  other  times,  and  that  the  medicinal 
treatment  of  disea.se  in  infants  is  excet*dingly  inexact.  Saline  cathartics 
may  not  only  act  urdavorably  on  the  infant  through  the  mammary  excre- 
tion, but  may  lessen  very  decidedly  the  How  of  the  milk,  and  even  stop  it 
alt(jgether. 
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Mecstrcatiox, — In  flondin^  whether  a  rptnm  of  Hie  menstrual  period 
»a©essari]y  oontm-indkates  Liu*  coritiriuaUi*rt  of  iiursiii^'  we  cannot  adopt 
and  fcilkiw  an  inflexible  role,  but  must  be  g^uided  by  what  seems  best  for 
the  individual  cose,  Infanis  are  at  times  atlected  &o  seriously  by  the  alter- 
ation in  the  constituents  of  the  milk  wljjt^h  occurs  ojue  in  four  weeks  that 
Ihcir  nutrition  is  markedly  interfered  wiUu  and  a  change  to  a  more  stable 
fiicHl  is  huUrated,  Again,  the  only  disturbance  w^hir'h  may  arise  is  a  tem- 
porary and  slight  digestive  attack  for  a  day  or  two,  which  apparently  does 
not  materially  aflect  the  in  Ian  I,  and  makes  us  hesitate  to  run  I  he  risk  of 
depriniig  U  of  a  food  on  which  it  lluives  during  t\venty-six  days  out  of 
tvrcnty-«*jghL  II  Is  better  not  to  be  too  hasly  in  conclndinj^  fnun  Hie  l)ad 
syttiplonts  in  the  hifant  that  we  should  at  once  withdm^v  it  permuJiently 
from  I  lie  breast,  for  the  catamenia  may  appear  once,  and  then  ritjt  again 
ftjf  a  number  of  months,  the  infanTs  powers  of  digestion  in  the  mean 
Uine  becoming  so  much  more  fully  developed  that  they  are  nnatfccted  by 
Ihe  milk  of  the  catameniat  period.  Even  when  the  catamenia  recur  r£»gu- 
bj^y,  the  disturbance  which  may  have  been  great  at  one  period  may  for 
Ctmny  reasons  fail  to  recur  at  the  next ;  so  that  the  question  is  reduced  to 
whi'lber  tlie  composilion  of  the  milk  shows  a  recovery  of  the  equilibrium 
of  lis  constituents  within  a  few  days,  or  remains  affected  to  such  a  degree 
as  to  endanger  the  integrity  of  the  infant's  nntrilion. 

My  own  experien<'e  is  in  favor  of  allowing  the  infant  to  continue  Mith 
the  breasL,  unless  it  is  decidedly  contra-indicated  by  circumstances  such 
as  haTe  just  been  mentioned.  I  have  seldom  met  rases  whidi  could  not 
wfthoul  pemianent  injury  be  tided  over  the  snmll  amount  of  temporary 
digestive  disturbance  which  may  arise.  There  have,  as  yet,  been  too  few 
anaiyses  made  during  the  catameniat  period  to  jnstity  us  in  drawitig  any 
definite  comluiiions  as  to  the  chemical  status  of  the  question  ;  but  the 
pnibability  is  that  the  milk  will  be  found  to  be  deficient  in  fat  and  to  have 
its  proteids  increased,  following  the  general  rule  of  disturbed  mammary 
•ecretinru  and  that  consequently  it  is  in  a  condition  to  interiere  temporarily 
with  botti  digestion  and  nutrition, 

I*»£GKAiscT. — ^A  much  more  serious  question  arises  when  the  nursing 
ther  beconic-s  pregnant ;  for  here  the  almost  univet^sal  clinical  expert- 
ise vs  tlml  the  hitant,  for  various  rea^sons,  cannot  continue  to  be  fed  by 
lis  mother,  it  being  unusual  for  a  woman  to  have  sulficient  vitality  to 
nomish  pn^perly  her  living  child  and  growing  fa^us.  The  danger  of  retlex 
miicarrsage  from  llie  <'ontinual  irnlation  of  I  he  mannnary  gland  by  nui"sing 
I  personally  tiave  had  no  experience  with,  but  this  is  mentioned  as  one 
df  the  dangers  4ontra-indicating  the  conlimialiori  of  nursing  by  a  pregnant 
wonism.  We  must,  however,  here  also  not  judge  hastily,  but  take  all  the 
etrrumstanres  of  the  case  into  consideration  be* fore  dei  iditig  on  a  measure 
of  surli  vital  importance  to  both  ihild  and  fretus.  If  the  mother  remains 
strong  afid  vigon>us,  and  the  analysis  of  hiT  milk  shows  no  deterioration, 
while  the  infant  is  a  delicate  one  Just  beginning  to  thrive  on  lis  riglitfuJ 
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supply  of  natural  food,  or  if  il  is  during  a  hot  i>eriod  f>f  I  he  year,  and 
especially  when  a  wet-nurse  or  feeding  from  a  niilk-laboralarj^  cannot 
be  employed,  it  will  often  be  wiser  to  take  some  risk  and  t  ontinue  the 
nursing  for  a  certain  timei  pertiaps  six  or  eight  weeks,  and  then,  ac^eording 
to  ciff'unistaiu'Qs,  graduaily  to  substitute  another  food.  Almost  every 
imsp  will  differ  in  the  questions  to  be  decided,  and  must  be  judged  on  its 
own  indirations  and  fonira-indications,  always,  however,  recngniziiig  the 
acf'e[ited  rule  that  laiiation  and  pregnancy  are  usually  inmmftatibio. 

Management  f*F  Disturbed  Lactation; — ^The  nursing  mo  I  her  is  inclined 
to  believe  that  if  she  feels  well  and  strong  her  milk  nuisl  lie  good  for  her 
infant  under  all  cirruinstanr-es.  She  therefore  fre<juenlly  transgresses  Hie 
rules  whi<  h  are  necessary  for  keeping  her  milk  in  equilibriiun,  and  she 
should  be  made  to  understand  that  sometimes  abnormal  variations  are 
liable  lo  arise,  however  good  her  general  health  may  be.  She  is  simply 
fulfilling  a  task  demanded  by  nature  from  those  who  bear  children,  antl  her 
duty,  wlien  once  she  has  undertaken  to  nurse,  is  to  pn>vent  as  much  as 
possible  these  variations  by  regulating  her  life  to  a  normal  standard  and 
avoiding  excitement.  Both  of  these  requisites  of  a  normal  lactation  come 
within  the  province  of  the  physician  to  explain  as  he  would  any  other 
branch  of  rational  medicine.  He  shoidd  impress  upon  her  that  eimdional 
mothers  do  not  make  good  nurses,  and  that  the  physiological  iiiduence 
of  the  emotions  on  the  nervous  system,  with  its  resulting  changes  in  the 
manmiary  secretion,  has  necessarily  a  much  wider  range  in  wtuntni  who 
are  subjected  to  the  customs  and  vicissitudes  of  modern  life  than  il  has  in 
those  who  live  in  a  more  natural  way. 

The  lb]  lowing  table  shows  I  lie  percentages  and  combinations  which 
are  likely  to  occur  in  abnonnal  milk : 


I 


TABLE  m 
SJu$win^  t^pkal  atrnt^^H  of  a  normal^  a  pmr^  an  avcr-rirh.  ami  n  f»j<i  httttutn  htrw^UmUk. 

Koitnitl  MUk. 
(Qe&lUiy  life 

■ad  food.) 

Pit,,... 4 

Sugiir 7 

PmteitU  ...♦...,.  - 1.50 

Mineral  inutli^r . » . . , 0  J  5 

Total  ^o\W  ......    ......  I2.m 

WakT  .................        ^l^Zh 

100.00 


Poor  Mlik. 
tfitof  ration.) 

1. 10 

Overrk'U  Miik. 

Jilfk  of  e3t«v 

5.10 

Bad  Mllb. 
0.80 

4.00 

7.riO 

O.00 

2.50 

a.rio 

4.50 

acm 

0,20 

0.00 

7.69 

U.80 

10.3S> 

»2,Sl 

S3. 70 

mfii 

mioo 


100.  Of) 


100.(M> 


The  terms  poor  and  bad  milk  are  merely  relative,  and  in  common  use 
do  not  have  a  definite  mt^aning.  I  have  adopted  tlie  terms  for  the  pni^ 
pose  orsim[)li<'ity  and  to  iH.stinffuLsh  a  milk  ^vhi<  h  ran  be  re^stored  easily  to 
a  nonim!  condition  fn>m  one  in  which  the  ditliculty  of  such  restfiralion  is 
very  great.  By  a  poor  nulk  I  mean  one  which  represents  a  tondition  of 
lack  of  nourishment  or  star\ation  in  the  mother,  but  one  which  can  easily 
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rnan^l  by  Ihc  projier  feeding  of  the  mothLT.      In  this  ease  ttie  normal 

iiecljanistii  of  the  iiianunary  gland  has  no(  been  interfert^d  with*     By  a 

\tmd   niilk  1  mean  one  which  represents  a  profound  disturbance  of  the 

meehanisiti  or  the  niainmary  ^laud  produced  by  many  causes,  disease, 

pregnancy,  and  especially  extreme  nervous  conditions  in  the  mother,  and 

one  wliicli  cannot  be  easily  changed  to  a  good  niiik. 

The  follomng  are  some  of  the  rules  which  will  be  found  of  use  in 
a  case  of  disturbed  lactation : 

Gffneral  PtitkdpUsfvr  Guidance  in  mana^n^  a  JHsturbtd  LactAiitm. 

T«  Incnsitf*  the  total  qUi^ntit^  .,.....,..,....  Incpeiifle  propiT^tioniit*?Iy  th«   liquids  in  the 

mother^ii  diet,  uud  tsn^ourairri  bor  t^  >>elii?ve 
thai  she  will  be  enabled  to  nui^elierinf*inL 

To  de«in»io  the  totfil  qunntilj. BecriMiAe   prt^porticmutely   the  liquids  in  the 

{  Hmittfl^  iiwt-^iiry. )  mother's  diet. 

To  llMriMi  iht*  tijf^l  «olidB  ..«.,...,,,,.,«,.  .Shorteti  the  iiurKin^  iritorvalii ;  decrease  the 

exercise  ;  decrease  the  pnj portion  of  liquids 
in  the  mnther's  diet* 

T<»  ^&ctvmse  th^a  tJ^ud  eolida  ......  ^ .. , .  FrtilorL|r  the  nui^in^  intervale  \  inevea&e  the 

exercise;  inerense  tlie  proportion  of  liquids 
in  the  mother's  diet. 

To  ini'nfxn  the  fkt   ..****,....,...»,.,*..*.  lnen*iii?t'  the  prop)rti(m  of  me«t  in  the  diet 

and  of  flits  whic^h  ara  in  a  reudily  digetitlbJe 
and  H£«inLnuble  fonn. 

Tm  Jitfif«Mce  the  &t, ......,...._...._.....  Decraasf^  the  pn>portioii  of  meftt  \n  the  diet. 

To  inrnMii  the  proteids. DecnsEse  tJie  exercise. 

(Y^my  larely  tndicated.) 

Ttk  ilecRApe  the  proteid*  ...,,.,*.,,,*,*.*.  .    Increase  the  exert^ise  up  to  the  limit  of  fatlf^ue 

for  the  individual. 


In  attentptiiig  lo  formulate  rules  we  must  understand  that  we  are 
dealing  with  a  subject  of  which  very  litde  is  known  definitely.  I  can, 
UieJvTore,  at  present  only  state  my  experience  in  a  laiige  number  of  cases, 
and  give  sonic  general  idea  of  how  we  can  i*ec(jgnixe  whether  we  are  deaj- 
m$  with  a  l>ad  or  poor  milk  rather  tlian  ^vith  a  normal  variation  of  a  good 
mitk.     This  knowle^ige  of  the  variatioiis  which  lake  place  in  human  milk 

H  k  of  the  utmost  clinical  importance  during  the  period  of  lactation,  for  it  is 

H|h^  only  nieairs  by  which  we  can  decide  definitely  and  intelligently  many 

^Mllal  qiie^lions  in  tliis  period. 

H  Instances  have  continually  been  brought  lo  my  notice  where  infants 
hare  been  allowed  eilher  to  coriHnne  with  their  mother'^?  milk  when  they 
mrfv  not  thriving  on  it,  simply  because  it  was  niothtVs  milk,  or,  on  Ihe 
otht*f  liand.  have  been  weaned  from  their  mothers  for  what  would  e\i- 
Ut  have  been  insufficient  reajsons  liad  tlie  case  been  thoroughly  under* 
In  hi>tJi  instances  a  proper  knowledge  of  what  can  be  done  with 
haman  miJk^ — Hiat  is,  with  the  management  of  its  dilTerent  constituents  by 
iiti!f¥9siti^  or  deiTeasing  their  relative  proportions — would  have  been  of 
bi*nrflt  lo  both  mother  and  child,  and  in  some  cases  would  have  saved  the 
Iif»  *>f  ihe  latter*     Thb  lack  of  knowledge,  or  rather  lack  of  adaptation  of 
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the  knowledge  \vlii*!h  \ve  possess  oC  lliis  biuiich  of  iiiedicint.*  is.  la  say  the 
leasL  re^prehetisiblei  and  in  other  branches  of  our  art,  which  an?  more  Intel- 
ligently and  rarefully  studied,  would  lie  deemed  inexeusable,  PhysUians 
are  continually  slating  to  their  patients  tlial  human  breast-inilk  ii^  the  best 
food  f*iT  infants,  and  at  the  same  time  are  content  to  ignore  the  ver)* 
prineiples  whieh  would  make  Uieir  statements  ti'ue.  We  should  under- 
stand Hiat  when  we  speak  of  the  su|)erinrity  of  breiist-milk  as  a  food,  we 
mean  good  averse  breast-milk  and  for  the  average  in  Ian  i. 

In  all  these  cases  of  disturbed  lactation  we  must  determine  whether 
the  symptoms  in  the  infant  are  really  caused  by  a  disturbanre  of  the  milk- 
supply.  We  ascertain  first  whettier  the  supply  of  milk  is  sulheienl  in 
quantity  by 'the  methods  already  described.  We  then  investigate  the 
quality  of  the  milk.  A  chemical  analysis  shows  us  whether  the  percent- 
ages of  the  dilTerent  elements  are  (1)  normal  or  (2)  abnormah  If  we 
find  them  to  be  normal,  we  know  that  it  is  not  the  milk  Avhich  is  disturb- 
ing the  infant,  and  we  must  seek  for  the  cause  of  the  disturbance  in  other 
sourt^es  beyond  the  breast.  If  we  find  the  percentages  to  differ  decidedly 
from  those  of  average  human  niilk*  we  must  determine  ^vhether  it  is  the  va- 
riation from  tlie  nonnal  average  percentages  or  combinations  of  percentages 
whir  h  is  prodiuing  the  trouble,  or  wtiether  these  perrt\ntages  are  n*ally  well 
adapted  to  the  inrard  and  the  <^ause  of  the  tn ruble  Ls  to  be  looked  for  else- 
where. This  ian  be  done  only  by  changing  the  different  perc^entage^  and 
their  combinati<ms  and  watching  the  result.  If  we  find  them  abnormal, 
we  can  usually  deterndne  whether  it  is  one  or  several  of  the  elements 
which  are  producing  unfavonible  symptoms,  and  we  should  endeavor  by 
our  treahoent  to  change  the  penrentages  of  these  elements  so  as  to  cor- 
respond first  to  the  normal  average  percentages,  and  then*  if  this  is  not 
suHicient,  to  reduce  thejn  to  lower  penvnt^es  than  ttje  average  until  the 
infant's  digc^stive  functions  have  recovered  their  equitibrinm.  We  nmsl 
not  foi'get  in  applying  these  principles  that  the  cause  of  the  disturbance  of 
the  milk  may  exi^t  in  some  al^nonnal  condition  of  tlie  mother^  whether 
physiological  or  patlioiogical,  and  that  this  cause  must  first  be  removed  or 
wx*  shall  tail  to  n'guiate  the  milk, 

A  sedenlary  life,  with  abundance  of  rirh,  mixed  food,  provided  the 
woman  has  a  strong,  healthy  digestion,  appears  to  increase  the  total  solids 
and  to  decrease  the  water.  Ttus  increase  is  almost  always  in  the  fats 
and  proteids  rather  than  in  the  sugai'  and  mineral  matter;  in  fact,  the 
marked  variations  in  human  milk  are  almost  always  shown  in  the  fat  and 
proteids,  and  hence  our  attention  must  ahuost  invarijU^ly  be  directed  to 
correcting  tliese  elements.  This  is  fortunate,  as  we  kjiow  of  no  special 
trt^atment,  uxcept  on  ver}^geneml  principles,  by  which  w^e  can  alter  the  pro- 
portion of  sugar  or  salts  to  the  other  constituents,  A  meat,  or  rather  a  M 
nitrogenous,  diet  and  fat  in  an  easily  digestible  and  assimilable  form  hi-  ' 
encase  tlie  (id  m  breast-ndlk.  The  proteids  ai'e  more  ditlicult  to  deal  with. 
They  have  a  tendency  to  increase  in  very  bad  and  in  very  rich  miJk,    The 
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jipibhiM  which  we  have  to  solve  Ls  almost  always  how  to  decrease  them, 
no  matter  what  the  milk  is.  Our  knowledge,  unfortunately,  concerning 
a  suD'  iiK»ans  of  reducing  the  proteids  is  ver>'  limited.  Practittally,  h(nv- 
rwT,  I  have  found  that  when  the  woman  is  in  good  lu^alth  it  Ls  physical 
r\.n w*  whirh  we  must  insist  uj)on,  preferably  w'alking  in  the  open  air 
ajul  within  the  limits  of  fatigue.  A  walk  of  from  one  to  two  miles  twice 
•iaiiy  1  have  found  to  be  about  what  the  average  healthy  woman  in  New 
En;'land  needs  to  reduce  the  percentage  of  the  proteids  in  her  milk ;  but 
♦hr  amount  of  exenise  must  be  carefully  regulated  according  to  the 
physiral  rapabilities  of  the  individual. 

D«*aring  in  mind  these  simple  rules,  and  having  determined,  by  means 
vf  an  analy.sis  or  analyses,  the  cause  of  the  special  disturbance,  it  is  often 
/*i=v<ible  to  regulate  the  nursing  period  in  cases  in  which  a  lactk  of  this 
iijowlL'ilge  would  necessitate  weaning.  In  this  way  also  serious  harm  to 
{hf  infant  may  be  avoided. 

The  following  tables  represent  the  changes  which  took  place  in  the 
milk  in  certain  ca^es  of  disturbed  lactation. 


TABLE   31. 

{Human  Milk.) 

SArnrintf  thr  influence  *>/  a  luxuriona  lifr  uu  a  jyntrly  feil  hut  hrnlihjf  irrUnursr, 


F*l     

^LJ-H' 

r-  •  i.j. 

v.:  •  -I*     iiiitUT 

T-  •..  ..  :i.i. 

W:iT.  :    

1IH).<H)  ItK).(K)  1CM).<H)  100.00 

TABLE    .r2 

{Human  Milk  ) 

SKtt\r\r*'j  tt  b*ul   milk   nml  t-nr  trh'n'Jt  if  tras   i/n/f.'^.tifflr   /,,  tnnnnfjr  on    arrnnnf  >/  ihr  ronfinurd 
rrrurreni'^  i>/  thr.  naint^  aust-^  nnrnnfm/fftl  r.m<tiii'H'>. 

Normal. 
K»t »<->0 

SU«'!II '   'K) 

l»r..t,.i,i> 1  :a) 

Miii»nil  matUT <M5 

T..iJiI  .''«»li<l- lli'I") 

Water    ^7  8'' 

HXKOO  10<L00 


I. 

H. 

in. 

IV. 

Ndmial. 

Twti   days    Wfore 
chancre  of  fo<yl. 

Rich  fcKKl  and  but 
little  ex«Tciso  for 
a  munth. 

FiKMiaiHl 

reifula 

4.00 

0.72 

0.44 

.">.r»0 

T.fM) 

«;.7') 

<).2r> 

c.«;o 

L.-iO 

L>.:.3 

4.C1 

2.  IK) 

o.i:> 

0.22 

0.20 

0.14 

lL'.<..'i 

10.22 

Ifi.TjO 

i:>J4 

H7.3'> 

81I.78 

83.:.() 

84.  wj 

KiUdtioiiii  ruu 

^ini:  «li>.- 

turliUTirr  in 

iiifunt'8 

diL't-^tion. 

(m;2 

:..h0 
1  •>i 

(M'O 

JOh8 

K*.17 
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TABLE   38. 

{Human  MUk.) 

Skovping  a  milk  possible  to  m,anaye^  because  the  mother^  ihough  excitable,  urns  able  and  tmlfing 

to  control  her  emotions. 

Infant doin)^  badly.       Infant  doing  well.        Wet-nune  pco- 
Normal.  Colic.        Mother  Mother        after         vided  but  nol 

before  treatment.         treatment.  used 

Pat 4.00  102  8.20  3.04 

Sugar 7.00  6.10  6.40  6.60 

Proteids 1.50  8./)4  2.62  2.82 

Mineral  matter. 0.15.  0.17  0.18  0.12 

Total  solids \2M  11.48  12.80  12.08 

Water 87.35  88.57  87.70  87.92 

100.00  100.00  100.00  100.00 

In  the  above  case  the  mother  was  very  nen'^ous  and  wished  to  nurse 
her  infant,  but  thought  that  she  could  not,  as  she  had  been  discouraged 
by  her  nurse  and  physician.  She  was  then  told  that  she  could  nurse  in  a 
week,  if  in  the  mean  time  she  took  proper  food  and  exercise  and  withdrew 
the  infant  from  the  breast.  This  she  did,  and  had  her  breasts  regularly 
pumped,  with  good  results. 

TABLE    34. 

( IIu?nan  yiilk. ) 

Showing  the  effect  of  the  r.atamcnia  on  human  milk. 

Normal  Catamenia.  Seven  Days  after  Forty  Days  alter 

Second  Day.  Catamenia.  Catamenia. 

Fat 4.00  1.37  2.02  2.74 

Su^'ar 7.00  6.10  6.56  6.85 

Prf^teidK 1.50  2.78  2.12  0.98 

Minenil  matttr. .  .       0.15  0.15  0.16  0.14 

Total  solids 12.05  1040  10.84  1021 

WaUT 87.35  89.00  89.16  89.79 

100.00  100.00  loO.'oO  100.00 


TABLE  35. 

{Human  Milk.) 

Showing  a  milk  in  \rhich  the  pmieids,  \rhich  vrre  f/isturhing  the  infant,  could  not  be  reduced 
until  the  mother  was  madf.  tit  walk  comfortably,  and  thus  without  fatigue. 

Infant   as   before. 
Mother   walking     Infant  doing  well, 
two  miles  daily,       Mother   walking 


Normal. 


Fat 4.(>0 

Supir 7.(H) 

l*n»tei(ls I.'jO 

Minenil  niutU-r. ..  0.15 

Total  .H)Ii(ls 12.05 

Water 87.35 

100.00 


Infant     with     colic 
and  vomiting. 

MothiT  taking 
no  oxon'ise  and 
very  ri<'h  foo<l. 

3.(K-, 
0.10 
3.89 
0.10 

8<>.80 


but  having  blip- 
ters  from  uncom- 
fortable shoes. 

0.05 

5.26 

3.82 

0.18 

1^90 
90.10 


lOO.(K) 


100.00 


two  miles.    Easy 
tthoes,  no  blisters 

8.84 
6.80 
2.61 
0.16 

12.41 
87.59 

100.00 
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TABLE   86. 

{Human  Milk.) 

Shotcinff  haw  a  milk  can  be  managed  while  the  nursing  in  continued. 


Normal. 


Fat 4.00 

Sucar 7.00 

Fit.tH(b 1.50 

Ninf-nil  matter  0.15 

Tuul  *-lid>.  ..    12.65 
Waller 87.35 

100.00 


Infant  two  weeks 
old.  with  serious 
general  nervous 
sj'mpComs  and 
pain.  Mother 
eatinK  much 
meat  and  taking 
no  exercise. 

3.44 

5.60 

3.96 

0.20 

"13T2O 
86.80 


Mother  walking 
and  eating  less 
meat.  Infant 
endrely  well. 


2.09 
6.70 
1.88 
0.16 


100.00 


10.32 
89.68 

100.00 


Infant  four 

months  old,  with 
pain  and  diar- 
rhanA.  Mother 
not  walking  so 
much. 

3.98 
7.00 
2.22 
0.19 

13.89 
86.61 

100.00 


Infant  doin^  well. 
Mother  walking 
two  mill's  daily. 
Milk  diluted  one- 
fifth. 


3.19 
6.60 
1.78 
0.16 


10.73 
89.27 

100.00 


As  is  seen  from  the  last  analyses,  the  infant  did  not  do  well  until  the 
mother  began  to  exercise,  and  at  four  months  it  was  again  affected  by 
apparently  the  high  percentage  of  the  proteids.  The  infant  was  consid- 
erably under  the  weight  corresponding  to  that  of  the  average  infant  of 
four  months.  It  was  found  to  nurse  tw^enty-five  minutes  at  a  time,  and  by 
calculation  from  its  weight  before  and  after  nursing,  it  was  found  to  take 
from  80  to  120  cc.  (20  to  30  drachms).  This  amount  being  larger  than 
the  probable  size  of  its  stomach  demanded,  the  time  of  the  nursing  was 
reiiuced  to  twenty  minutes,  and  20  cc.  (5  drachms)  of  sterilized  water 
were  given  in  the  middle  of  the  nursing,  thus  changing  the  percentages  in 
the  milk  to  the  figures  which  are  represented  in  the  last  column.  This 
lalculation  is  on  the  basis  of  100  cc.  (25  drachms)  to  each  nursing. 

So  long  as  this  method  of  feeding  wtis  adhered  to,  the  infant  did  well. 
It  wa>  evidently  a  case  in  which  the  infant  could  not  digest  over  two  per 
rent,  of  proteids. 

TABLE  37. 

( Human  Milk. ) 

SK4m'tr*fj  that  eren  for  a  long  interval  the  breads  mnii  br  pumped  and  ihr  result  be  a 

Huecessful  nurshiq. 


Infant  showint?  nrrvous    Infunt  showing:  no  uric 


Nonnal. 

Fat    4.00 

Sui^ar 7.00 

Pn»t.ids l.r,0 

M  in»*n»l  matter 0. 1  •'> 

Total  >4.lid.* 12J;'> 

WhUt 87.3;') 

100.00 


symptoms    ami 

much 

a('i<i 

and      thriviiiK. 

uric      acid. 

Mother 

Mother    walkin>r    two 

taking?  no  fxcreise  and 

mill 

•s    an<I    not  eating 

much  rich  fcKxl, 

mu< 

•h  meat. 

r>.7i 

2.r,7 

4.00 

♦i.»M) 

4.'jy 

8.1H 

0.19 

0.17 

14.19 

1-2. 02 

85.81 

87.;^8 

100.00 
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In  tills  rase  the  infant  was  withdrawn  from  the  breast  triiipnrarily*and 
th«^  blasts  pumped  for  hventy-seven  days.  When  the  analys^is  presented 
tlie  figun^s  seen  in  the  last  eolunui,  the  milk  wa*s  treate^d  by  (lihdiiig  if,  as 
in  the  previous  case,  and  the  infant  was  put  baek  to  the  breast, 

TAnLK  B8. 

(HuttmH  MUk.) 

Sho*i^it%ff  the  iBoiue  of  retmninp  fkr  ht*ra^t-miik  htt  rnfinttgin^  even  an  unprfmiimng  i 

IntAjit  w1t1u><>li[! 

and     fnlhriif.  InFatii    \v^\i    on 

Mother  iirj ei'  liorUtf.  Breaets    Exorcise    hi- 

ercfse.  [lUfBiriif  pumttcd  t^vity       I'nenHMd  to  two    Enhn^    much 

f  rf«xi«tArl5'<  roar       liourn.       xnk\vA,     BttiaII       meaX.      E3Ce>r- 

yOfniAL       Imei^Ittr   liiiil  Mwlgmtv    ex-       amouni    of       (l^Uv  tb«  i 

Improper  ercUe,— one      ment, 

s  vvttt        fcjorl  ^  m  ile.        Full 

Ner\'oiJK,  WOT-  refrulrtJ-      ilieL 

rl^KlfiindUion.  Trtiii^uiL 

Put 4.00                  a84  ZM                 %n                  4.S41 

Sugiir...........       7.00                   5.40  5.46                   5,06                   I.OflJ 

Mineral  mutter.. .       0,15  0.18  0,16  0,20  O.ir 

Toto!  solid* 12^  %M  12.80  11.70  TlU 

Water.  _ 87.35  ^47  B7.20  Sg.SO  65,57^ 

100.00  \mm  100,00  100.00  100.0a  V 

The  last  ease  represents  a  bad  milk  from  the  failure  of  the  healthy 
mother  lo  conform  to  the  rules  of  laetation-  Tins  bad  milk,  represented 
in  the  second  eolumn,  had  to  be  niade  into  a  rich  milk  by  n^nlar  feeding 
before  any  attempt  coiiid  be  made  to  alter  the  nit  10  of  the  constituents. 
The  proleids  were  then  reduced  somew^hat  by  exenise,  and,  afler  the 
breasts  had  been  pumped  for  two  weeks,  the  analysis  showed  the  pen^ent- 
ages  as  represented  uj  the  last  column*  The  milk  was  then  diluted  with 
sterilized  water,  and  the  infant  was  put  lo  the  breast  and  ilid  well ;  in  fart, 
was  earried  through  an  attack  of  retro-pharyngeal  abseess  with  this  breast* 
milk. 

The  decrease  in  the  total  quantity  of  the  milk  is  of  onlinary  occurrence 
at  any  time  during  lactation,  but  it  is  most  common  among  civilized  races 
at  about  the  eighth  to  the  tenth  month*  Wien  it  oerurs  early  in  the  lac- 
tation it  is  ver>^  disheartening  to  the  mother  if  she  is  desirous  of  coidinuing 
her  nursing.  She  becomes  fearful  that  the  flow  of  milk  may  stop  alto- 
gether, and  the  nervous  inlluence  thus  brought  to  bear  on  ttie  mammary 
gland  tends  to  increase  the  disturbance.  We  should  therefore  encounijje 
her  to  believe  that  the  milk  will  return.  The  follomng  case  illustrates 
what  has  just  been  said  :  ^1 

The  mother  was  much  diacourag«d  her^use  her  tuilk  lessened  in  quantity  eaflf 

In  tb<?  Iftctalion,  and  she  wns  convitic(*d  that  it  wiiuld  not  rt*tiirn.  She  had  heen 
takinjP^*  withoul  my  kriowled^fe,  a  ^lisemporliQnaldjr  smaU  amount  of  fluid  in  hi'r  diet 
There  was  an  element  in  this  c«»e  whifh  the  ini«»Uijferii  nurse  hrnijghl  lo  m>  notice. — 
namely,  Ihal  the  iiiliint  w:is  not  vignrotis^,  and  when  put  In  the  breai^l  suckt*d  feehly 
and  caHed  upon  Uie  gland  for  very  iitUe  milk.     R<?a€tin(r  to  this  tack  of  <ttimuius,  Ibe 
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plAiiii.  altlifJtifrh  in  a  normal  condiHon.  secreted  only  the  Btnall  araouni  dtimandetJ  by 
thf  intent,  ;iii4  the  milk  Jessenetl  day  by  day.  Ttf^atment  was  instituted  *m  tbe  sup- 
p^f£Sti«m  thui  Uit*  maniluury  gland  h  practtcally  setf-regtilating  as  to  the  amotmt  of 
fcxxl  ^vhicb  it  will  ehilMjr^ite  at  a  given  narsiit(r.  If  it  happens  to  be  called  upon  to 
iioun?-b  twins,  it  will  increase  the  amount  af  its  supply.  If  the  infant  w  hich  is  put 
tn  it  ha^  :i  sm>ill  gaslne  capadly,  it  will  produce  the  anKiunt  needed  far  that  capacity. 
I  A*^^ur»Hl  the  niolher  tliat  the  milk  woukl  retnrn,  aud  I  treated  djreclly  the  mammiiry 
UlarMl  iiselt  An  in^^reajse  was  niiide  in  the  amount  of  liquid  lu  the  mother'^  diet,  aud 
lh*»  hri?4^ti  wer^,  afler  each  uursinj^,  pumped  gently,  stilfnlly,  and  thonm^hly.  The 
bfi^iisl-puinp  supplemented  the  feeble  action  of  the  infaut,  aud  when  more  work  was 
riH|uir**d  *it  till?  gland  it  began  to  produce  more  niilk.  The  increase  in  the  liquid  diet 
suppliiHl  the  If  laud  with  nLateri«ils  to  work  with,  and  its  mectuinistn  ceased  to  ht*  di^- 
turlM^  hy  the  n*'rvous  influence  emauating  frnm  the  mothi^r*  She  became  cheerful 
wtwii  slie  found  the  milk  rt'turning,  while  the  infant,  now  that  the  milk  could  be 
prnrur^d  more  easily,  demanded  more,  sycked  more  vigorously,  and  thus  saliatied  the 
•eiwiiivL*  jn**rhanism  of  the  mammae. 


The  next  c^ase  poiiiLs  to  the  possibility  of  our  beinj?  at  times  too  hasty 
^lu  thi*  flci'ision  to  deprive  an  intknt  of  its  mother's  milk. 

Tlw*  toother,  a  rather  delicate  primipara,  tweuty-tlve  yejirs  of  age,  was  delivered 
t^i  «  b*>y  »eir*n  pounds  in  weij^hl*     Within  four  htnirs  puerperal  eonvubions  sel   iu, 
froiD  whi^h  she   recovered^  but  was  left  with  albuminuria  0.25  per  cent,  and  exists* 
tTb^  Utlrr  disappeared  in  a  few  dayg,  tmt  ttie   albuniiit,  although  somewhal  dimin- 
cocilinuet]  ;  a.nd  the  patleut«  naturally  of  a  cahn  disposition,  was  in  a  hi^'hly 
^^mnUltion,  fearinif  that  she  crmld  not  nurse  her  infant,  but  decidedly  opposed 
'  «  Wet -nurse.      The  milk  appeared  in  cousiderahle  quantity  on  the  fitth  day, 
fmt  Hi»  infimt  did  not  thrive,  und,  althmigh  it  gained  somewhat  in  weight,  was  very 
fr«-tf^U   slept  rery  little,   and    looked    ill,   su   thsd    the   attending   physician    became 
[•lanntHl,  and  af!i*r  treating  it  for  its  dyspepsia  withont  much  success  until  it  was  five 
and  finding  that  there  was  sflill  about  (125  per  cent,  of  albumin  in  the 
tirine.  decided  with   me   that  the  breast-milk   should  he  withheld   until  we 
eoalf  ilHertnine  the  cause  of  the  trouble,  and  an  analysis  was  accordingly  made,  with 
Ihe  lbllo»iti$r  n'sult  t 

IFm ....,,.,..,.....,.....,.,.,............,.....,...       1.(12 
Suisir , . . , , ,...,,...,..,., 6.10 
Ff'.irid-  _,..,_.,..,...,. ..,,..*     a.M 
Mi»«ml  mmtff -. , . , , , , , ai7 
T«ul  •riliib         _ , . -. .     IL48 
W*t«- , 88,57 
100,00 
Thi*  atiajr*is  suggesting  the  probability  that  the  large  amount  nf  proteids  was 
rtiance  of  digestion,  aud  1ha(  the  small  amonut  of  fat  was  not  suffi- 
t                          ,  the  attending  physician  was  very  sinxii»us  to  procure  a  wel-ntirse  ; 
irliil*-  w<»  w»*ri»  endi-avorins^  to  get  a  proper  one,  we  decided  to  empty  the  mother's 
Pt*  with  the  breast-pnmp  every  day.  thus  relieving  her  from  the  worry*  of  attempt- 
m$  tii  miP***"  her  infjtnl  and  seeing  it  fail  to  gain*     She  alscj  obtained  in  thi^s  way  un- 
ilifftarh^  flights  and  a  great  deal  of  out-diwr  life.     The  infant  was  in  the  mean  time 
on  A  snhstittite   fond,  which  was  digest fd   very  well,  and.  as  it  ceased  to  cry^ 
r  BM»llirr'«  minil  h«*canie  trnnfjuiU  and  the  albumin  in  her  urine  in  a  few  days  was 
til  :i  traei\      The  treatment  was  ciirried  out  for  a  week,  the  milk  continuing 
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lo  flow  freply^  and  an  analysis  (I.)  was  then  madt?  uf  the  moiht*r*s  milk  and  also  d 
Ikat  of  a  healthy  wet-nurs**  (IL)  whose  infant  wiis  thriving  on  ib  njother's  milk. 

I.  H. 

Fwt   ., ..,., .*..  3.2<J  X04 

Bu^iir  .._....,„... .»...._, 6.411  a.*Xl 

Pmttid^  _....._„._ 2.ij2  2,82 

Minerul  jimtt- r , . _  . . , 0, 18  0J2 

Total  solids  ......._ , 12.80  12,08 

Wuur    ..........._.....,. 87.70  87,»2 

1U0.00  ruo.oo 

Tho  two  milks  being  equally  gfjod,  it  was  decided  to  allow  the  infant  to  liegin  (q 
take  one  nursing  daily  from  its*  mother,  although  the  protcids  were  still  about  one  per 
cent,  higher  Ihan  the  iiitimt  geeined  likely  to  digest  ;  it  was  g^iven  to  ib  rnolher,  nur$i*il 
well,  seemed  satished,  digvsittt^ii  its  meal  without  Ironhle,  and  at  mx  mouths  was  ttiU 
being  nursed  and  was  thriving. 

The  next  ease  llhiRtniteB  the  principle  that  too  frequent  nursing  lessens 
the  water  and  increases  tlie  total  solids  in  human  nrilk^  making  it  i^ 
semble  in  a  tertain  way  condensed  milk.  It  also  ilJustrates  what  has 
been  stated  eonrerning  the  two  iuiportant  questions  to  be  ennsidered  in 
the  management  of  a  normal  la^'iation,— namely^  that  the  digestion  as  well 
as  the  nutrition  must  be  regarded*  This  case  is  one  of  the  numerous  in- 
stances  of  the  same  kind  which  have  come  to  my  notice^  and  also  empha- 
sizes ttie  fart  Umt  inlants  aix*  often  weaned  from  tlie  breast  when  there  is 
not  the  slightest  necessity  for  it. 

The  mother,  a  healthy  prim i para  about  twenty-two  years  old,  had  nursed  her 
infant  for  six  weeks,  during  which  time  ttie  infant  was  frelful,  sutTered  much  from 
colic,  and  never  seemerl  satislled.  There  was,  hnwever»  a  continual  gain  in  weight, 
although  the  f>pt*al  discharges  showed  evidence  of  the  food  not  being  properLy  digested 
and  were  numerous  and  watery.  Py  advice  of  the  attending  physician,  the  infant 
was  weaned.  The  mother  came  to  me  far  advice  in  regard  to  placing  her  infant  on  a 
substitute  food.  On  inquiry  1  fuund  that  this  infant  had  been  nursed  almost  continn- 
ously  night  and  day,  with  intervals  usually  of  only  one  hour*  and  it  was  evident  that 
the  fretjnent  nursings  had  resulted  in  producing  a  concentrated  milk  which  the  in- 
fantas ga^itro-enteric  tract  was  rehelhng  against  and  was  not  digesting,  although  suifi- 
cienl  food  was  being  .ibi^eirbed  Ifi  prevent  up  tu  this  tinje  any  interference  with  the 
general  nutrition.  Thii!  itjfant,  then  six  weeks  of  age.  was  deprived  of  lis  supply  of 
good  human  milk  in  the  iniddk'  of  the  summer  simply  beciuse  the  importanl  ntatter 
of  changing  the  inter^'als  had  not  been  thought  of  as  a  means  of  improving  the  milk 
and  relieving  the  pain  and  apparent  hunger.  There  seems  to  be  no  doubt  that  if  the 
milk  in  this  case  had  been  properly  managed  it  would  have  agreed  perferlly  with  Uitf 
infant.  [  would  al^o  add  in  connection  with  this  case  that  wtien  the  digestion  is  nnt 
carried  on  properly  the  nutrition  tnut^t  soon  suffer,  ami  il  is  only  in  the  early  weeks 
of  a  disturbed  digestion  thai,  as  a  rule,  we  find  the  nutrition  to  he  unimpaired. 

The  next  case  is  one  of  a  multipara  who  was  under  my  care  at  the  City  HospiLal.. 
and  who  up  to  the  time  of  her  entrance  had  been  nursing  her  infant,  which  was 
thriving.  The  patient  stated  that  her  milk  had  always  been  abundant  and  of  good 
color  up  to  Ihe  time  when  she  was  separated  from  her  infant,  which  was  twelve  hours 
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ItTiSsEp  had  to  hf?  awaj  from   home   for  Uiat  time.     AL  thi^  end  of  twelve 
I  thi»  breast  was  foiinr]  to  lie  so  distended  tbat  ttie  l>reHi^t-piim|t  tiad  1o  be  applied . 
milk  wsis  dniwii  wiili  grfjit  ease,  a  I  must  flowing  of  itself,  and  in  fonsiderjilile 
lilti^ntitT*  bul  it  mi  longt*r  resembled  tlie  milLiif  the  prevtou:^  uurMng:^  which  had  been 
|mi  Iht*  pftiper  inlprvals.    On  the  conlrarj*,  it  waii  clear,  with  v(*ry  little  color,  the  totiil 
t  w«*rr  redijred  In  a  miniintjm*  and  it  no  longt^r  wcmbi  have  uourishtHl  thti  infant. 
I,  Thf  lrt?alnjent  of  this  aise  wai^  of  i-ourse  to  pump  Ihe  hreHsta  every  lUree  hours 

Hiuitil  ihe  Ui£iiiL  iHjuld  iigain  be  nursed. 

H       As  ail  ill ust ration  of  the  harm  which  may  come  to  aii  infant  from  the 
B|^rt't'nt%n*  of  fat  in  its  mothers  milk  being  too  high,  and  also  of  (he 
^iiH*aj)s  til  employ  tnther  to  increase  or  to  decrease  the  fat  in  breast-milk, 
Uiis  oMse  will  be  of  interest. 


r  Tlw?  mother  was  a  healthy  primipara.     She  had  plenty  of  milk,  but  the  infant 

s«tiferr«l  from  eoUc  and  had  ver}'  frequent  water)'  dejections.  She  was  eating-  a  ^reai 
diiml  uf  tii«^t  three  times  daily  and  not  taking  much  exercise,  so  it  Wiis  mduriilly  sup^ 
pomtd  from  the  sjuipbuiiis  tif  the  iiifatit  and  the  diet  of  the  mother  that  an  over- 
|Merrri3ta|re  of  fat  was  one  <if  the  elements  which  were  disturbinji^  the  laetation,  and 
IImI  a  hi|rh  p**reeuta||:e  of  pndeids  would  also  be  found.  The  analysis  proved  this 
i«ippci9itiDQ  Ui  l>e  correct  t 


i*rimipara.     HfoUh^  ;  e*ttinff  rn  urh  iJ%eeti  ;  mit  taking  much  exerd^. 

Ikt  ....,.,..,...,,.-.  A - , 4J*fl 

dttg^.. , .....,..,..*. i\.m 

Frot^da ,_ ._... , 3.29 

Hine^ml  mMlXf^r ,...,_. ..,.,.*..,..., 0.17 


11  WM  tbfcfiefore  decided  lo  reduce  the  meat  to  a  minimum,  which  was  done,  and 
ltii>e#  cliiys  Uter  an  analysis  gave  the  following  Jigures  : 

EaUng  littU  meaL 

Wmt .-,.-. L7S 

Sllgmr , ...,,... 5.70 

Tna^Msk ,,....,......,,,..-,.. , , .,..  S.74 

Mtncra)  m»tt«r. ., ., , , .  0,13 

;  was  fiMind  t^  he  lessening  in  quaniily.  The  infanl*s  dejections  were  less 
'.  tiad  rnort?  consistency  ;  but  it  wa^  not  gainiuij,  and  continued  to  have  paiiL 
In  Uid^  fkm  analysis  showed  a  pour  milk,  or  even  a  )iad  one,  lis  represented  by  the  usual 
MNiUMfMticin  of  1  lf>w  perct»nhijie  of  fat  and  a  hifh  percentage  of  proteids.  The  woman 
WW  ^oowpquentlr  nwulu  to  eat  a  njoderate  amount  of  moat,  and  to  exercist*  more,  and 
or  IfMSr  days  laler  the  analysis  showed  an  improYement  in  the  fat : 

£W^*ivy  moderate  ammini  uf  fneatj  inking  more  r^efcix. 

r»i .    ........,...,.,...........,...,.,,,....,.....,.,  2,42 

Ski^ftT  ..,..,. .,..-. .......  r>,oo 

F»^d.  .    ,  ..    ..,,.,, , ,..,..  3.55 

lfiiicni.1  miitl«*r 0,15 


t  Hw  mikDi  now  liegian  to  gain  in  weigrht,  hutconlinued  to  have  colic,  bs  wns  expected 
thi*  hnrli  p*»rren(a;,'e  of  proteids.     Th*>  ext^rcise  was  still  further  inercased,  and  a 
'Uitdjpi^  ihoweil  a.  decided  lea^jeninir  of  the  proteids. 
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Kxcrriaf.  still J^urthrr  itN'TtuiMt^f* 
T^i. ,..,,....,... %U 

Sugar ,.,... ........^.. __..._._   ii.25 

Pmteitii. , __,.._._.   2.69 

Minerul  iiitttler. , - -  O.IO 

The   itiftint  thfn  iiegan  to  hiive  regular  iiiovements,  of  i^ood  ctirisisU*nc)%  and  mi 
lon^r  ha<3  pain  ;  it  aJso  gained  r*?guhirly  in  wf^ight,  and  lotiked  wkII  and  strung.     Th«l 
mother  n^gulated  her  diet,  exercise*  and  sleep  in  iic^ordance  with  the  rei{yirfMnefib  of  | 
her  infant,  and  her  milk  again  b*tciime  al*undant. 

We  shall,  of  course,  often  tail  iu  our  attempts  to  manage  tlie  piTcenl- 
age  of  fat  in  this  way,  but  tliis  case  illustrates  exactly  il)e  chalices  which 
it  is  usually  necessary  to  produce  in  order  to  alter  a  hii^rli  fat  perr/erilage- 
The  proteids  also  being  high,  thero  was  an  over-rii-h  milk  to  deal  with  • 
taking  away  thi^  fat-producing  element  reduced  the  iat  to  a  Ioav  pen-entagi* ; 
exercise  reduced  the  higli  percentage  of  proteids,  and  a  combination  of 
sufficient  meat  and  exen:ise  finally  produced  a  milk  which  could  be  di- 
gested. 

Tiiis  next  case  illustrates  a  nund)er  of  points  in  I  he  management  of 
lactation.  A  liigli  percentage  of  tlit^  i>rtdeids  was  creating  the  distiirbanre 
in  the  inJant,  and  it  was  tlieir  final  reduction  tliroiigh  treatment  that  per- 
mitted the  lactation  to  go  on. 

The  mother,  a  remarkably  healthy  and  vigorous  multipara*  living  in  the  country » 
had  a  plentiful  supply  <>f  nnlk.  Her  diel  c^msisted  mostly  of  vegetahles*  an«j|  she  did  not 
lake  much  esercise.  The  infajit  was  not  thriving,  having  had  continued  attacks  of  colic, 
with  frequent  vomiting,  and  it  did  not  gain  in  weight.  The  analysis  sho^^ed  »  bad  milk, 
which  was  contrary  to  what  we  should  usually  expect  tr»  find  in  the  milk  n(  a  looiber 
who  was  in  such  perfect  health  as  this  one  was. 

Tmt... a.52 

Sugnr. , nM 

Tmtm^.... 2.4S 

Hineml  matter .,... 0.15 

Total  solidj , ._  9.95 

Water... , ..,  mos 

im.m 

Tlie  moUier  was  instructed  to  eat  meal  and  walk  two  miles  every  day.     One  month  1 
laler*  as  the  iufant  had  not  improved,  another  analysis  was  made,  which  showed  that  the 
milk  was  in  a  worse  rather  than  a  better  condition. 

Pal ., / 0.45 

Sugar  ...................  ^^.. <S.  15 

Pn  iteids 2, 47 

Mineml  matter . ...,.,., 0.  Iti 

Total  »olidi , . ..,. .,    .,..,...,       9  28 

Water. .  _ 90.77 

loaoQ 

U  was  found  that  the  mother  had  ealen  meat  hut  once  ft  day,  and  In  small  t{uaiititj{ 
also  that  she  had  not  walked  much.     I  then  insisted  on  her  eating  meat  three  times  * 
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LWftlkjri^  thn.^^  miles.      This  she  did  for  Iwn  we^.^ks,  wh*?ii  the  infanl  wjis  fnund 
prioetl  ^lik^htlv  ill  wifi|fht,  hut  to  si  ill  have  calic  and  vomiting.     Another  analj* 
imrvved  Ml  increase  in  the  fat. 

FbI  _                                                 IM 

S*fic»r . „  .  e.68 

Fn^Uid*, , 2.46 

llitnLml  luntter .<,........, ,..,,„.., , . . . .  tK  16 

T«iu!  **»lidft _  . , .  * ..„..,  10.85 

Wattt,,,..., ._..,,___, . ,_ _._ _,.    m^ia 

100  oo 

Duritiif  Ihe  iiexl  Iwo  months  the  wallcing  w^is  continued,  and  the  meat  iniTeased  in 
i|ilAi]tity,  The  infant  continued  to  vomit  and  to  have  colic  until  the  mother  was  made 
lo  tide  on  horseback  every  day*  vfhvn  the  pain  cecised*  and  from  th?it  time  the  infant 
pdll«4  steadily  in  weight,  ^nd  was  well  and  dron]^  diiriuj^  the  rf^st  of  the  ladaljcin.  An 
Mialfsisi  Iliads  two  and  one^half  muni  lis  after  this  procedure  showed  that  at  1;lk1  the  pro- 
leids  Itad  iH^n  n^dueed  to  come  within  ttie  hniils  of  the  intant*s  di^stiont  ^ud  th.Hl  the 
fist*  aJUiough  ^till  haviiijf  ^  low  peroentai^e,  had  tieen  imtrea^d  sufficiently  for  the  infanrs 
.  mitfifekm.  Thus  a  h<4d  milk  was  finally  r-han^ed  to  a  good  one.  This  infant  evidently 
[eoahl  wai  dige^  a  pereent^ife  of  proteid.^  ap{>rc>achJn^  2*  httt  fortunately  could  t>e  nour- 
I  ofi  a  low  percentiige  of  fat 

Fmi - 2.01 

Suciir .....,.,.....* 6,90 

rmxeid* 1.54 

Mii^ffii]  fniillfr. 0. 17 

Tt4sl  f iUd« - 10.62 

W»l».r _....,.,., 89.38 

'lOO.OO 

Tlie  next  case  was  that  of  a  poor  milk, 

Tbe  infant  was  four  months  old.      It  was  perfectly  wetland  was  digesting  well^  but 
1  iwl  fiuned  for  three  weeks.     The  mother  was  prtiduting  from  her  breads ts  a  suffi- 
!  i|ttsiit]ty  of  milk,  hut  the  analysis  showed  that  this  milk  had  to  be  modified  within 
I  tbr  Inv'iist  by  a  refulaiion  of  the  diet  of  the  mother  : 

F»t ,.., h2§ 

Hutfsr , , fi.05 

fVVt*rtdii  .  _ .-  2.93 

Jfttiifml  itiit^tter. , 0. 12 

T»*«*l  *^lid» _ „.. 10.39 

Wmtey..    ,. 81l.*j1 

ioodo 

?!»«  wa§  coiu«et|uentlj  made  to  eat  an  increased  amount  of  meat,  and  in  the  coiuie 
of  a  f^'w  w^^ks  tJie  in&Jit  was  thriving  and  gaining  in  weight 

The  next  case  was  that  of  a  wut-nurse  whose  iniani  was  digesting  well, 
faimr^  in  weight,  and  happened  to  be  of  about  the  sarue  age  as  that  of 
the  infant  whom  she  was  lured  b  nurse.  In  order  to  see  if  this  nurse's 
cnilk  would  agree  witti  the  foster-intant,  the  nurse  and  her  infant  were 
bmtjgfit  !n  the  house  of  the  foster-ehiid,  and  were  comrorlably  lodged  and 
pieniifully  fe*I. 
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Twenly-four  hours  later  both  infants  began  to  have  colic  and  green  fte 
An  analysis  of  the  milk  showed  a  high  percentage  of  proteids  : 

Fat 

Sugar 

Proteids 

Mineral  mutter 

Total  «>lidt* 

Water ";.. 


The  nurse  was  then  given  a  lighter  diet  with  a  greater  proportion  of  liqi 
made  to  walk  one  mile  twice  daily.  By  weighing  the  infants  just  before  a 
a  nursing,  it  was  found  that  they  took  from"  90  \r  120  c.c.  (8  to  4  ounces)  in 
utes.  The  infants  were  then  allowed  to  nurse  for  ten  minutes.  80  c.c  ( 
sterilized  water  was  next  given  to  them,  and  they  were  then  allowed  to  n 
minutes  longer.  In  this  way  it  was  estimated  that  they  were  receiving  in  thi 
120  c.c.  (4  ounces)  of  food  in  which  the  percentage  of  the  proteids  was  undt 
infants  ceased  to  have  colic,  and  the  fa?cal  discharges  became  normal.  ' 
infant  was  then  s<»nt  away.  Two  weeks  later  the  foster-infant  was  thrivi 
another  analysis  of  the  milk  showed  a  sufficient  reduction  of  proteids,  the  fltei 
was  omitted. 

Fut 

Sugar 

Proteids 

Mineral  mutter 

Total  solids 

WuWr   

i 

Durinp  the  n-st  of  lactation  ttie  infant  digested  well  and  gained  fairly  ir 

Tlu»  following'  case  was  that  of  a  perfectly  healthy  priinipa 
infant  digested  lu»r  milk  well  and  ^^ained  in  w-eight. 

The  case  shows  how  at  times  an  infant  can  thrive  on  what  appears  to 
percentiige  of  some  of  the  solids  in  the  milk.     The  analysis  of  her  milk  was 

Fat 

Suirar 

Pn»tri«ls 

Mineral  niHtt^T 

Total  solids 

Water 

1 

In  contnist  to  tliis  case  was  the  following  one  in  which  the  i 
evidently  thriving. 

The  mother  was  d«'li<rate  and  frail,  and  the  infant  was  fed  by  a  heal 
wel-iiurse.  Ill  the  early  part  of  the  lactation  the  infant  did  not  thrive,  i 
mollier  was  so  delicate,  it  was  not  deemed  advisable  to  attempt  to  improve 
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of  ber  milk.  The  interesting  point  in  connection  with  this  case  is  the  inability  of  the 
ia/afit  ti)  digest  a  poor  milk  and  its  ability  to  digest  perfectly  well  the  wet-nurse*s  milk, 
wbi«'h  iu  its  analysis  showed  a  very  high  percentage  of  fats  and  of  proteids  and  a  low  per- 
ftriitatr*'  of  sugar : 

Fat 4.72 

Su4f»r 4. 55 

?r<)U*id» 4. 74 

Miiieml  matter 0. 19 

Tola  1  H  .lidft 14. 20 

Water 85.80 

~m.bo 

hi  the  following  (tase  it  was  found  impossible  to  change  the  percentages 
of    the  elements  in  the  milk. 

Thf  woman  had  a  moderate  quantity  of  milk,  and  nursed  her  infant  for  two  or 
thr»-*'  months.  The  infant  did  not  gain,  it  had  colic,  and  at  times  vomited.  The 
aa^ilvsis  showed  that  it  was  in  the  class  which  1  have  designated  as  **bad  :" 

Fat 1.61 

Suinir 4.07 

Proteidi* 4.07 

Miiurul  matter 0.17 

T«»tal  Hilidr^ 10.52 

Wawr 89.48 

100.00 

An  increase  of  meat  in  this  mother's  diet  and  more  exercise  had  no  eflfect  (m  the 
|w-rM-..iit;ip.s  of  the  elements  of  h^r  milk,  and  the  infant  was  therefore  weaned.  Soon 
ift»*r  heirinning  to  take  a  sul)stitute  food  from  the  niilk-lahoratory  the  infant  cea.sed  to 
\it\  ••  n.lit*  and  giiintMl  in  w»'i^ht.  The  percentages  of  the  elements  in  the  substitute  food 
^ti..  ii  |.riMiiir**d  sinli  ;»n  immediate  change  iu  the  infant's  condition  were  as  representt^d 
III  Ui.-  j»n's«ription  : 

Fat 3.50 

SuL^tr 7.00 

Pn.t.i.l> 1.00 

It  \v.»>  ni»T»'ly  nt'cessary  to  raise  the  ]>err«Mita^res  ot'tln'  fat  and  sugar,  an<l  nuhice 
th.it  .if  th«*  proteijls.  in  oni«T  to  produc**  this  rapid  and  satisfaetory  result. 

Tlir  n»'xt  analysis  i.s  that  of  a  woman's  milk,  whirh  is  iiKstructive  for 
a  iiiiiiih»T  of  reasons  : 

Fat 2.ao 

Suirar      »i.  »J5 

I*n.iii(l:'    2.57 

Miiirnd  riiutt«T 0. 12 

T-tai  -oii(N rr«;4 

WaUr HK.;5»; 

1(H>.00 

The  {>»*reriitage  of  fat  is  low,  and  that  of  the  proteids  is  rather  liiu'h.     Tli«'  infant, 
with  tlie  exception  of  being  sumewlial  constipated,  was  always  w«*ll,  g.iined  in  weight, 
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and  showed  no  digestive  dislurhttnce  durijjg^  the  laflaiion.  Tluh  w*i^  remarkaJ>le,  u 
the  in(>th*?r's  cabinietiisi  retttrni'd  rt?t^ularly  during  Ihe  laftation  from  the  time  that  the 
infaijt  was  ftmr  iiiotdhs  c>ld.  Tlit?r*''  was  considerable  tluwing  at  the  tiine  of  the  caU- 
menia,  and  tli*^  nioth*^r  wu.<  habitually  coustipated  and  did  uol  have  a  ver>  good  appe* 
tite.  The  infant  did  tint  i***pm  to  he  iiffected  hy  any  of  Ihese  coudUions.  The  anaJysb 
of  this  aiilk  wtis  rnmir  from  n  specimen  of  the  '*iniddSe  milk.*'  which  wa&  taten 
betw^een  the  CAtatnonial  periods* 

It  may  he  of  inttu'ej^t^  in  connection  with  what  has  been  said  concerning  the 
Tariations  in  the  milk  which  may  arise  from  emotional  causeB  and  menslruiition,  to 
n?port  ttit*  analysis  of  a  milk  of  a  mother  and  a  wet*nurae  whei*e  Ihese  innueiic^ 
appeared  to  prciduce  certain  chetnical  changes,  Th«  mid  her,  a  healthy  hut  rather 
delicato  primipara.  the  period  of  wliose  pregnancy  had  t>een  supen  it^ed  hy  me  with 
the  greatest  care,  hut  whose  temperament  was  a u Inject  to  extremes  of  despondency 
and  excitement,  was  delivered,  after  a  short  and  easy  lat>or»  of  a  healthy  hoy.  She 
was  exceedingly  anxious  to  luirse  her  infant,  hut  within  a  few  hours  after  its  birth 
she  wai$  seized  ^vith  an  uneontrotlable  fear  that  she  wottld  he  unable  to  do  so.  tti 
spite  of  all  the  assurances  to  the  conlmry  which  could  Uv  given  to  her,  and  the  plea- 
liful  supply  of  milk  which  in  due  time  came  in  the  breasls,  she  reniained  in  a  very 
nervouji,  despondent  ronditjon*  A^  the  inlant  bej^'an  to  show  decided  si^rns  of  indi- 
gestion, 1  thought  it  best,  before  proceeding  further,  to  investigate  the  composition  of 
the  milk.  The  analysis  resulted  as  fnllow*St  and  plainly  showed  the  necessity  of  not 
pemi^titjg  further »  as  jl  was  evidently  much  altered  from  un  avoid  able  neirous  con- 
ditions, which  seemed  likely  to  recur  through  the  whole  of  her  lactation  i 

{Mother- s  Milk,) 

Ftit  ,.,,.,. .,.....,.  0.02 

Su^tir   _., , p................. S-SO 

¥mm\s ...,....,, , ...  4.21 

Mineral  mutter* ..»,. ..,,,,..,***»    . ^ 0.20 

Total  »olidfi .......,-. loTS 

Water mM 

lOO.OO 

Under  these  circumstances,  a  heat  thy  wet-nurse»  wiiose  own  infant  was  strong 
and  thriving,  was  employed,  and  Uie  foster-infant  immeiliately  began  to  gain  in 
weight  arrd  ceased  to  show  any  digestive  diijtnrhance.  After  a  month ,  however,  it 
was  found  not  tc  have  made  its  weekly  gain,  to  be  unusually  restless,  and  to  be  havinf 
(Sequent  ftecal  discharges.  It  was  then  discovered  that  the  wet-nurse  was  inenstru- 
ating,  and  on  the  second  day  the  following  analysis  of  her  milk  was  made : 

(  HV^-Aurw, ) 

Fat .,....,...., ,.. ,..•.,,......  1.37 

Sugur   . , 0. 10 

ProU^ids   , ,,,, 2.78 

Minerid  matter , , 0. 15 

Total  sf>lidfi , 10.10 

y^nU'T 89,60 

loaoo 


The  catamenia  lasted  ahiiyl  four  days,  and  did  not  return  for  some  months.  The 
infant  after  file  tir^l  twenty-four  hours  showed  no  disturbance  whatever,  soon  t^egan 
to  j^ain,  and  was  not  affected  hy  the  subsequent  occurrence  of  the  catamenia.  An 
malysis,  made  one  week  after  the  catamenia  had  ceased*  showed  a  decided  change 
for  the  better )  that  is,  increased  fat  and  decreased  proteids.     Fony  days  after  the 
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e3iUiin<*tMa  ii  stUl  (ffealer  impmvi^niiMil  w^  foiiinl  in  Ihe  milk,  m  was  anlicifmlfd  Trom 
tbf   tknviiig  i**njditiuii  (*f  tbe  infant.     The  chsuife'e  in   Ih*?  ]j*T(!t*ntfige  ii^  i^liiiwji  jii 

Hue  fuUuwiui^  iuialyies : 

fievc  ji  l>aj »  Forty  D»y« 

ikfUT  Ca-  after  0»r 

tKmenliL  tftiiK^iilA, 

Fi4 ..,.. .,       2.02  2.T4 

Sun^nr  , ,,...,,..,,,,.....,, * . . .  _       6,o5  6.35 

I  '^  -iHtLi ,,...,.... 2  J  2  0. 98 

Miri-ml  nittlU^r..,..*.... ..*..._       0.16  ^14 

T*yil  M>ljdA ,.*. , 10.84  10.21 

Wul^r. ..*..,...,..*,...,. -., 89. 1ft  m.79 

100.00  100.00 

llii*  following  case  te  of  lonsiderable  lntt?resl  with  reference  to  what 
bfts  \u-i*H  said  in  n'*mnl  to  tln^  iiu-uiripatibility  of  ijre^'nanry  ant!  lartalion, 
Ufifiirtimatt^y,  a  full  eoiL*5idoniUon  of  the  oonditiun  of  tlu'  inilk  ran  not  be 
jiivst^ntcMl,  as  it  rapidly  disappeared  from  the  breast  after  the  first  analysis 
waii;  niaile,  and,  before  aixother  specimen  could  be  procured,  had  disap- 
I»t*are4l  eiitin^ly, 

Tl»»*  milk  WHJ5  tjtki*n  from  one  of  my  palienls  who  hail  h*^pn  prf^piaTil  f^r  three 
OonUi*  and  ^t  Uie  »imie  time  was  itursing  mi  infant  nine  munlb^  old. 


rmt ,,., ...,,...,,...,.. .., 7M 

S«liiU,  n*4  f»i. , , . . .......<.. *       i>.M 

Total  mMi ...,,..._ ... , lS.ttB 
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Thr  infH!*l  d  thi^  hrftaM  was  not  thriving.  It  had  been  digeslintf  its  mothpr's* 
Mktlk  p**rfe<^t|y  and  bad  been  (!?amiu^  in  weigtit  nntit  the  pregnancy  had  eiiated  for  i*tmit* 
WeVilEA.  Al  ibe  lime  the  analysts  was  itinde  the  infant's  rJigestion  had  evldi^ntly  t»eeii 
wioik^fi^,  and  as  n  result  it  hud  ceased  to  thrive  and  was  rapidly  losing  in  weight. 

This  analysis  will  he  found  to  illustrate  itevt*ral  facts.     In  the  first  place,  it  repre- 
•sub  a  w^tj  rich  food.     The  total  solids  are  eyen  p-ealer  than  appear  in  most  cow*s 
nQk,  mod  Uie  fat  »s  almost  doulde  ttie  peruenta^e  whif!h  is  t-dtis^idered  normal  in  botli 
ikh  and  cfiw*s  rnilk. 

II  abo  shows  ttmt  a  food  may  be  unusually  high  in  the  pereetilage  of  its  total  solids 

AOii  y^  iM»t  of  a  diJirucler  suited  for  the  nutrition  of  an  infant.     The  explanation  of 

ihkt  Ucl  b  that  nlthouifh  for  a  lime  an  infant  may  digest  fairly  well  a  rich  ffM>d,  yei 

tkmi  nature  ha*  provided  that  the  pereentiges  of  the  elements  in  its  food  should  remain 

wiUtio  certain  limits.      If  these  limits  are  Iransgressed.  pither  by  givingr  too  low  or  too 

b^i  a  pi^n?entage  of  any  of  the  solids  in  the  food,  the  nutrition  will  be  interfered  with. 

In  Uie  latter  case  the  digestive  function  of  Itie  infant  actyuMy  beromes*  weakened,  and 

j^    the  sitmng  food  soon  begins  to  act  jis  a  ffjreign  body.     The  absorption  of  the  food  is  next 

H  intfrfrrwi  with,  and  the  infant  starves  a^  readily  on  the  string  food  which  cannot  be 

^L^fcM^|AdM  on  the  weak  food  in  which  the  needed  elements  are  lacking. 

^^^^^^HBRii^y^i^  ^^^*  represents  a  condition  which,  in  the  majority  of  cases  of  preg* 

^^wSrfT^^^nr^  after  the  Hr^t  six  or  eig-ht  wet»k:St — rniniely,  u  mui'h  disturbed  mammary 

aqiulibri^m.      The  percentage  of  fat  in   proportion   to  lliat  of  tlie  solids  not  fat  is  so 

entirrly  different  from  the  percentages  of  the  difTerent  elementi  in  a  normal  milk  that 

^   w*  may  wf  that  this  milk  of  pregnancy  represents  a  condition  of  profound  disturbance. 

H  Thid  especial  analysis  must  not  be  taken  as  a  standard  one  for  the  milk  of  preg- 

1^   lur.         ■  ■■  u.  for,  in  all  probability,  analyses  of  milk  under  tlii-se  conditions  differ  very 

«»i..  .rifariably  show  an  absence  of  the  uormal  percentages. 


I 
I 


150  ^^^^^P         PEDIATHICS. 

Prolonged  Lactatton< — In  healthy  women  the  milk  towards  Itii*  ^nd 
of  a  noriTial  lactation  has  a  tendency  to  return  to  the  condition  wJiich  we 

notiuo  at  the  very  beginning  of  lactation :  tliat  is,  tlie  product  of  the  mam- 
mary gland  becomes  unstable  and  tlie  percentages  show  a  poor  or  a  bad 
milk.  In  rare  cases  I  have  met  with  women  wliose  milk  reioiiined  of  fair 
quality  and  who  could  continue  tlieir  nursing  into  the  second  year  wiUi- 
out  apparent  dethnient  to  themselves  or  to  their  infants.  There  is,  how- 
ever, no  reason  for  thus  continuinj^  the  lactation,  even  if  Uie  moUier  Is 
lii'althy  and  the  milk  good,  for  at  the  end  of  the  first  year,  human  milk, 
whether  good  or  bad,  is  not  a  food  wliich  is  adapted  to  the  (corresponding 
stage  of  development  of  the  infanrs  digestive  organs.  Unmoflified  cow's 
milk  and  starch  in  some  form  are  much  better  adapted  to  the  stage  of  de- 
velopntent  of  the  digestive  organs  of  tlie  second  year,  and  should  therefore 
at  tliat  Ume  be  subj^tituted  for  human  milk. 

Mixed  Feeding. — It  not  infrequently  happens  to  nursing  women,  w^hen 
their  geneml  health  is  not  in  a  nornml  condition,  that  the  supply  of  milL 
while  good  in  quality,  is  not  sufficieut  in  quantity  to  satisfy  tlu^  infant,  and 
the  question  arises  whether  tlie  moUier's  milk  should  be  entirely  given  up* 
or  whether  it  should  be  supplemented  by  other  food.  My  experience  is 
in  favor  of  assisting  ttie  mother  to  nurse  her  hifant  diuing  the  earlier 
months  of  its  lile.  When  th*^  substitute  food  can  be  carefully  regulated, 
and  when  the  mother's  milk  is  of  good  quality,  this  method  is  superior  to 
that  of  withdr^iwing  the  mother's  milk  and  feeding  the  infant  exclusively 
upon  a  substitute  food. 

We  have,  on  the  one  hand,  a  better  opportunity  for  regulating  the 
mother's  milk,  by  increasing  or  rliujinisliing  the  number  (if  the  substitute 
feedings,  and,  on  the  other  hand,  if  the  UKjttier's  njilk  agrees  with  her 
infant,  an  excellent  opportunity  for  nmking  our  substitute  food  correspond 
to  wliat  nature  has  provided. 

In  arranging  a  mixed  feeding  we  should  in  every  case  first  iiave  an 
analysis  nmde  of  the  mother's  nulk,  and,  if  her  milk  has  been  agreeing 
with  the  infant,  make  the  substitute  food  correspond  to  the  maternal*  It 
is  also  well  to  have  an  analysis  of  ttie  mother's  milk  made  at  an  early 
period  of  her  lactation,  as  soon  as  the  luamnmry  gland  has  acquired  its 
equilibrium  and  when  the  infant  is  tliriving*  This  is  a  very  important 
precaution,  which  may  be  of  great  use  to  us  at  a  later  period  when  the 
mother's  milk  may  from  maiiy  cin^umstances  be  disturbed  or  entindy  lost- 
When  such  an  accident  happens,  we  know^  exactly  what  the  composition 
of  the  milk  was  on  which  tlie  intant  was  thriving,  and  can  at  once  arrange 
a  proper  substitute  food. 

The  following  cases  illnstrate  this  statement ; 


I 
I 


I 


An  infant  wm  thriviiigr  on  the  milk  of  a  healthy  wet-nurse.     One  day,  withoiil 
pivinji  any  wiirniri^%  ikw  mjrs*'  Irfl  tUt*  hous^e  and  nevf^r  rettirnt'd.     Th^'  infant  had 
iii*  put  tin  n  substitute  food,  as  tinolber  nursf  could  not  i»e  procured.     It  was  left  in  the 
middk*  of  the  hot  weather  without  tli«?  food  whicli  had  heen  so  wt*Il  adapted  to  its 
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Unfortiinfttply,  the  pivcaation  of  having  an  analysis  mftde  of   the   wet- 
i  milk  Umtl  rii»t  tii:*tn  taken^  iuid  it  was  j^oinc  time  bt*fore  I  was  alile  to  subsiittite 
a  Ibotf  wbic'h  would  i^fr*-!.'  with  the  in  fun  t. 

Tli4*  !M»cond  case  w^s  when*  the  mothi^r's  nulk,  after  earefiil  management,  had  bt*- 
cvinH*  ittiNi  for  her  infant,  and  wh*»re  Ihe  infant  was  Ihriving,  One  day  ttie  mother 
r^ci*tfi^  a  nrnrou?  s^hiH-k  from  seeinj^  thf?  anri  of  juiotlier  nf  her  chitiln'n  di&lr>cat*Ki, 
Willi  ill  a  few  hours  the  milk  entirely  diaappe^^red  tv^tu  her  hreasts;  imd  did  not  rehjnu 
Tlir  ajiiUysis  of  her  milk^  which  had  been  ]jri*vi<ivii>ly  HUidi%  provided  me  witti  a  iruide 
by  whirh  I  rrjuUI  iit  ii nee  have  a  ^iibsiiMde  finid  prepared  whieli  woutd  eoiTespond  in  Ihe 
ImimJ  wbidi  the  infant  tiad  lieen  receiving  from  its  mother.  This  was  done^  find  ttae 
infant  enn tinned  to  thrive,  «ihowin^  no  tiad  symptoms  from  the  dianp^  of  food. 

Tli**rf  are  certain  points  lu  bi*  tonsidcn^d  in  mixed  feedinipr,  Fiist,  if 
llu*  iimllier's  luiJk  is  agreeing  vvitli  llie  infant,  the  snb^titiitu  fnod  should 
Ui*€if  Ihe  same  c^iniposition.  Second,  if  the  mother's  iriilk  is  fully  digested 
by  Utr  in  tan  I  bid  is  larking'  in  certiun  iintrilive  (|ualities^  the  absenre  of 
wliieh  jirevents  Ihe  infant's  nnlritiini  froin  being  normal,  we  should,  alter 
the  first  week,  alter  the  composition  of  the  substitute  food  so  as  to  make 
H  fullil  Ihe  ret|nlronjentB  of  nutrition  by  inereasing  the  percenlfi^'e  of  that 
special  eleniefil  in  Uie  substitute  whirii  is  deliiient  in  Uie  composition  of 
the  niatemal  milk. 

The  times  at  which  the  substitute  food  should  be  jsriven  will  depend 
upon  the  number  t^f  fet^lings  whicii  are  found  to  be  necessary  in  addition 
lo  the  maternal  feedini^s,  and  we  should  carry  out  the  ^inw  principles 
in  this  ntixed  feeding  that  tiave  been  laid  down  for  tlie  general  maiiage- 
fuent  of  human  breast-nnlk.  If  the  motlier's  nulk  is  lacking  in  (jnantity 
we  shriidd  make  the  intervals  between  her  numngs  longer,  and  introduce 
ene  or  two  substitute  feedings  according  as  the  age  of  the  child  requires 
shorter  or  longi^r  inten^als.  If,  on  tlic  contrary,  the  mother's  milk  is 
idiiindaiit,  but  cither  loo  strong  or  too  weak,  we  should  make  tlie  intervals 
of  hrr  nursing  correspondingly  long  or  sliort.  In  this  way,  with  an  accu- 
rals kmnvliHtge  of  the  percentages  winch  exist  in  the  mother's  milk,  and 
with  our  pitwer  to  ctiange  these  percenUi;,'es  in  substitute  feeding,  we  can 
ustiaJty  tn  a  week  or  ten  days  re^'ulate  ttie  substitute  feeding  of  the  intknt 
Ici  stjcli  a  d«.tgTiM-  that  the  mother's  milk  will  also  agree  witti  Uie  infant,  and 
Ibe  iiifejd  will  tlirive  agjiin. 

WEJANING, — Tlieru  is  no  dotdjt  that  in  a  considerable  number  of 
rmsiL*s  occurring  in  the  practice  of  physicians  among  civilized  nations  the 
tnotliL'rs  milk  appeal's  to  be  entirely  unfit  for  her  offspring,  and  it  be- 
i*Dmes  a  qu<*stiiin  wliether  the  infant  shall  he  wilhdniwn  from  its  mother's 
brPEst  trmjiunirily  or  entirely.  In  such  an  emei^gency  the  cai*eful  and 
repeaied  analysis  of  tlie  milk  will  enable  us  to  determine  tliis  question 
frtnely. 

I  am  cniivinced  thai  a  laige  number  tjf  infants  are  deprived  of  their 

fciod  anil  w  eaned  on  insufficii'nt  grounds.     We  thus  assist  to  keep 

•*  -^tdting  high  morlality  iigures,  and  I  believe  that  these  figures  will 

t»  ,  reducL^t  wljen*  in  consequence  of  our  taking  a  more  enlightened 
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view  of  the  subject,  we  intTease  the  number  of  infants  who  an^  fed  dnring 
the  first  three  or  four  luonths  of  life  upon  a  suitable  breast-niilk, 

A  particular  reason  aTuonyj  luanj'  for  waititi^^  at  least  thi-^e  or  foiu' 
months  belVire  weajiing  is  presentetl  by  the  fact  that  the  stoniarh,  after 
growing  rujiidly,  has  by  the  fourth  or  fifth  month  become  a  more  peri'ed 
receptacle  be)th  as  to  size  and  to  funrtitnu 

A  number  of  luirsin^^  won i en  find  tliat  at  variable  periods  in  the  course 
of  their  latlation  tlieir  milk  bei^rins  to  fail,  and  they  are  forced  first  to  lessen 
the  nundier  of  their  nursings  and  tlien  to  wean  entirely ♦  The  Uine,  then, 
when  the  infant  should  be  weaned  almost  always  setili'*s  itself,  without  our 
irdrneidion,  at  varying  periods.  The  perioil  of  lactation^  and  the  one 
wtiich  mt^dit  be  called  physiologically  normal,  can,  when  the  breast-milk 
remmns  of  good  quality  and  <|uardity,  be  carried  tlirougii  the  first  year 
with  benefit.  We  have  certain  guides  which  aid  us  in  determining  tlie 
proper  time  for  beginning  to  wean.  Physiologically,  we  know  that  certain 
functions,  such  as  that  wtucii  converts  starch  irdo  glucose,  are  but  siightly 
developed  in  the  eai^ly  months  of  life,  and  that  they  are  only  graduaJly 
established  dnrirjg  the  first  year,  and  not,  as  a  rule,  perfected  antl  in  a  con- 
dition  in  which  we  can  call  upon  them  with  unpunity  until  the  last  two  nr 
thn:*e  months  of  that  year.  A  sign  ^vhicti  aids  us  in  judging  th*^  prepress 
of  \\m  development  of  the  functions  is  Hie  appearance  of  the  teeth,  catl- 
ing our  attention  to  the  fact  ttiat  nature  is  preparing  the  In&nt  to  digest 
and  assinnlate  a  fomi  of  food  different  from  that  which  it  has  t litis  far 
received  by  sucking,  Thf  presence  of  six  or  eight  incisors  corresponds 
usually  in  the  nonnaJly  developed  infant  to  the  full  development  of  the 
pancreatic  secretion, 

A  most  valuable  index  which  assures  us  that  we  need  not  be  anxious 
to  change  the  infant's  food  daring  the  tlrst  year  is  the  continuous  increase 
in  lis  ueigid,  wliich,  with  a  general  healthy  condition,  results  from  a  nor- 
mal lactation*  We'  nuist  allow,  liowever,  for  certain  variations  which  in 
si»ecial  cases  are  as  important  as  is  the  rule  to  terminate  the  laetation  at  a 
definite  |jeriod.  The  period  of  lactation  may  be  curtailed  or  lengthened 
Ijy  a  month  or  twfi  acc*>rding  to  the  season  of  the  year,  the  development 
of  the  teetti,  or  the  condition  of  the  ctiild  from  illness  or  convalescence. 
Under  such  circumstances  it  may  bo  wiser  to  feed  the  infant  from  the , 
brejist  during  ttie  heated  j)ortions  of  ttie  year,  and  to  wewi  it  in  cool 
weather,  before  or  after  the  hot  season,  according  to  the  inthvidual  case. 
An  niterdental  period  is  also  proferaJ)le  to  a  dental  period,  on  account  of 
the  possible  disturbances  wtiicli  may  arise  in  the  latter  and  iidi*rftTe  with 
the  proper  actions  of  the  new  functions  to  which  reference  lias  been  made. 
In  these  exceptional  circmnstances,  when  there  is  any  uncertainty  as  to 
the  character  of  ttie  milk  which  th<^  infant  is  taking,  a  chemical  analysis 
should  be  made  at  once,  and  repeated  sevemi  limes  at  intervals  of  a  few 
days.  These  latter  months,  though  not  so  difficult  to  manage  iidtdligently 
as  the  early  period  of  the  infant's  life,  an*  much  more  likely  to  need  care- 
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fill  sii|HT%kiiDn  Hiaii  Uie  iidddle  [u^riod,  whicti,  front  its  usually  iminter- 
jpted  iraiiquiUity,  has  buoii  called  the  period  of  normal  nutritioiL 

When  ini  at*cuunt  af  an  insuflidciil  supply  of  milk  in  the  mother  the 

infiiiii  has  for  some  Uiae  beeonie  act- ustoiiied  to  several  irieais  of  a  substi- 

lulia  food  ilaily,  Uie  matter  of  weaniiiir  becomes  a  very  simple  one,  for  we 

know  that  we  have  a  rot)d  whieh  will  a^Tee  with  it ;  but  when  we  have  to 

begin  to  wean  directly  aud  to  adapt  a  food  to  the  infant's  digestive  eapa* 

biliiti's,  as  in  cases  of  sndden  failure  of  tlie  milk  or  of  siekness  in  the 

mother,  this  procedure  becomes  nnich  more  intricate,  and  is  at   times 

bmughl  wth  consideraljle  danger.     It  is  iii  these  cases  that  an  analysis  of 

the  inilk  made  when  the  mother  was  in  good  condition  often  proves  to 

be  of  great  assistance, 

B        The  n*ethod  of  weaning  which  I  have  adopted,  and  have  found  to  be 

HttiyMfe^i  ^^^  best,  is  the  one  which  I  have  lieen  enabled  to  use  since 

^QH^qfm  oiilk-laboralory  at  my  command.     My  rule  is,  provided  that  the 

inbnt  is  tliriving  or  digesting  its  mother's  milk  w^di,  to  order  from  the 

lal»oiHtor>*  a  substitute  tbod  the  percentages  of  the  elements  of  whicli  are 

trtj  similar  to  what  the  intani  has  been  taking  from  its  mother.     After  a 

ifcw  dai^s^  if  tiiis  food  is  agreeing  with  the  infant,  a  cliange  should  be  made 

liti  Ihe  percentages  of  the  diflerent  elements,  witli  tlie  ol>J€^ct  of  gradually 

fcrinibining  th«*se  percentages  in  such  a  way  as  to  correspond  to  the  per- 

i  ceofajpes  of  the  elements  of  unmoditied  co\v*s  milk.     This  is  easily  and 

[prwis<*ly  accomplished.     For  insitanee,  supposing  that  the  infant  is  re- 

'  cejviin»  from  its  mother  a  milk  in  which  the  percentage  of  ttie  fat  is  4,  of 

Ihf  sugar  6.50,  and  of  the  pniteids  2,  we  sliould  l>egin  by  giving  the  ^anie 

[percentage  of  tat  (4).  a  lesser  percentage  of  sugar  (5,50),  and  an  increased 

mtage  of  protends  (2.25).     After  a  few  days,  if  this  milk  is  digested 

by  the  Uifant.  the  fat  can  be  made  4*  the  sugar  4.50,  and  the  proteids 

In  a  few  more  days,  if  this  food  is  digested  well,  plain  cowl's  milk, 

lime-water  sullicient  to  make  it  slightly  alkaline,  can  be  given.     The 

whieti  b  now  received  from  the  farms  connected  with  I  lie  laboraiories 

i»  (#rartically  so  free  from  bacteria  tlial  it  need  not  be  pasttmriiccd  in  tiie 

Ktnonlhs :  and  often,  also,  in  the  summer,  it  \idM  remain  fresli,  except 
pptionalty  warm  weather,  or  when  it  has  to  be  transported  a  long 
*t\    If  ihisstilJ  agrees  with  the  infant,  cow*s  milk  without  lim<'-water 
can  be  given. 

Unless  under  very  exceptional  circumstances^  sudden  weaning  is  to  be 

L  deprecated,  though  of  course  we  must  admit  tliat  it  is  sometimes  rlone 

H  with  inipunity.    The  safest  method,  so  long  as  we  cannot  judge  beforehand 

^bttirh  infants  will  be  likely  to  be  unfavoitd^ly  affected  by  sudden  \\'eaning, 

^^Ro  take  plenty  of  lime  and  gradually  ascertain  hy  fn^tjuent  changes  the 

fexid  best  adapted  to  the  case*    The  infant  should  be  gradually  accustomed 

to  this  fcMiil,  tmiitting  Ihe  breast-feedings  one  by  one,  until  finally  we  are 

sore  that  we  hav**  a  substitute  food  on  which  it  will  thrive.     At  the  tenth 

iir  elevenUi  niontii,  provided  that  tlie  weaning  of  tlie  inlant  is  deemed 
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desirable  at  so  early  a  period,  and  after  tiaviiig  accustomed  it  to  lake  plain 
cow's  milk,  starch  in  some  form  caii  also  be  given.     It  mil  be  necessary 

to  determine*  liow  uiucli  of  tliis  now  eletnenl   may  be  introduced  into  (be 
infant's  dit^t,  carefully  adapLini^  the  amount  to  its  amyiolytic   function, 
whieli  varies  in  different  infants,  aiid  which  has  but  lately  arrived  at  it^^ 
full  devt^lopnient.     When  these  elianges  have  been  accomplished,  tb*^ 
bn>ast  can  with  saJety  be  entirely  withdrawn. 

The  dangur  of  injudicious  weaiiing  is  illustrated  by  the  following  case 


i 


A  delieatp  infant,  Imt'kwnrd  in  its  development,  di|?estmg  well,  and  a  Utile  avei 
one  year  cild,  wus  suddenly  deprived  of  the  plenliiid  supply  of  breast-milk  of  its 
healthy  mtjllier  and  fed  on  outnu'iil  ^nich  XmyMu^  und  pros t ration  immediatcl| 
bej^ai^  and  I'untinuKl  uiilil  the  fMitjiieal  wnm  omittiHl  iind  Itie  l>rc*:ist-R'ediijg  rejourned, 
when  Ihe  infant  brgan  In  thrive  n^aiu.  Three  weeks  later  tlie  mother,  throy^'h  ig'tu*' 
ram^e,  suddenly  and  without  any  preparation  fed  it  again  on  oatm*!}il  priit^L  On  Iht 
folio winjf  two  days  the  infant  vomited  incessantly  and  was  much  prostrated.  JS^vertl 
ehantres  were  then  made  in  its  food,  hut  the  jsymptojns  j^rew  worse,  and  the  niothff, 
who  wiis  now  very  uneasy  ahoiit  the  infaut,  aj^ain  put  it  to  her  tireiL^it,  with*  how- 
ever, tins  tiuie  a  disastrous  result,  as  her  tuilk  from  nervoijis  iuflnenoes  was  so  t-hjingvd 
in  its  quality  that  It  adi'd  like  a  poison  on  llie  infaid,  who  fell  into  a  condilion  of  ail- 
lap&e.  A  wet-nur$e  with  a  healttiy  infant  four  monitis  old  was  immediately  procured, 
and  after  several  days  of  complete  prostratitm  the  foster- infant  hegan  to  revive,  and 
later  was  gra^^Jnally  weaned  without  trouiile.  It  may  l>e  well  to  add,  for  the  encoura^- 
meid  of  physicians  who  tiave  ciises?  of  this  kind  In  deal  u  ith*  that  after  the  mother*s 
milk  had  ]Kiisoned  the  infant*  luul  when  I  lirst  saw  it  I  tie  skin  was  gmy  nnd  cold,  the 
fontmielle  sunken,  and  thtf  eyes  tixed»  yet  recovery  look  place.  Under  the  same  cir- 
cumstances equal  success  in  ttie  treatment  would  probsildy  he  obtained  hy  writing  for  _ 
a  milk  prfiscription  to  contaiu  fat  2.50,  sujrar  6,  proteids  0.50*  This»  of  course,  | 
would  t*  an  exceedingly  weak  food  for  an  infant  twelve  nionttis  old,  but  it  would  b<s 
the  safest  combination  to  bet|in  with*  ami  could  be  increased  in  s trench  as  the  inlknt 
recovered. 

n.   DiREscrr  subbtttuts  feeding. 

WOMEN. — When  for  any  reason  it  is  iiupossihlc  or  inadvigable  for 
the  mother  to  nurse  her  infant,  some  other  food  must  be  substituted  for 
the  maternal.  The  milk  cd'  another  woman  approaches  the  niolher*s  in 
its  chameteristics  most  closely,  and  should  be  obtained  unless  contra* 
indicated. 

It  is  generally  supposed  that  Uie  mother's  milk^  as  a  rule,  is  more 
likely  to  be  suited  to  her  infant's  digestion  Ihan  I  lie  milk  of  another 
woman ;  but  we  have  as  yet  too  few  cases  where  direct  investigatioQ  by 
means  of  chemical  analysis  of  the  two  kinds  of  milk  has  been  made  to 
lay  tlown  aetually  as  a  fact  what  we  <*an  merely  grant  as  a  supposition, 
ttmt  an  idiosynci^asy  in  the  mother's  mitk  wil!  find  an  analogue  in  her 
infant's  digestive  po^vers.  The  reverse  of  this  proposition  has  also  beenj 
held  lo  l)e  true,  ttial  at  times  some  idiosyncrasy  in  ttje  mother's  milk  %vill 
make  il  mdieally  unlit  ibr  her  infant.  The  pmlmbility  is  lliat  analyses 
will  sJujw  either  ttiat  these  varieties  of  milk  are  pour  ones,  or  tliat  the 
intants  have  unusually  weak  digestive  powers* 
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Thf  fart  flial  every  mother  cannot  provick^  as  ^ood  a  milk  ihr  Iilt 
iritntit  as  ran  be  supplied  by  another  woman  finds  its  analogy  in  the  ina- 
biHIy  of  some  Jpi^ey  cows  to  rear  their  own  calves. 

Thi^  following  case  iliustrates  how  at  tiines  an  idiosyncrasy  of  di^es- 
titm  in  the  infant  corresponds  to  some  unusual  perccrdage  in  its  mothers 
milk : 


The  mother,  a  primipara,  was  healthy,  but  of  a  hifrhly  nervous  temperament.  The 
inUnl  WHS  thrivin|t,  hut,  as  a  measure  of  precaution  ii>  case  nf  mammary  dislnrhance 
*t  iU(i*r  periorl  of  the  hictation,  an  analysis  was  made  of  the  milk,  with  the  following 

}\i  , _,, , , 6.ie 

!>ii^r  .  .    .  ..*..-.*.    ...........    , ,  *    , ^'>.*iB 

PfTitd*^ .  .*......... . ..........       4.14 

Jliticrul  Hint  ti<r .     ....,.,..».,,.,....... 0. 17 

Toiiil  fiilids . , . . .........        15. 15 

\X%Wt fl4.a5 

100.00 

tbtrvpoH  iijAde  by  Dr.  Harrmgton  in  coimertion  with  this  analyasis  w*aSt  **The 
fmtjpHalad  cuni  is  c|uite  similar  in  itB  appearant'e  to  that  obtained  in  the  analysis  of 

Thf  muUier  was  advist*d  on  general  principles  lo  take  more  exercise,  and  ten  days 
ii^iuftotht-r  anaJysis  uf  the  milt  was  made  i 

Tml.  .,.. ....... .......  AM 

iSu^r  a.20 

Pmtriti-  . , 3.71 

Miitt^ml  n>iiitvr. ...___..._ 0. 19 

Tittmt  *«.lid« ...................      14,98 

Wstrr..-.. .,, 85.02 

100.00 

Tb€  s«rjQnd  analysts  was  so  similar  to  the  previous  one  that,  in  conjunction  with  the 
yeiH^t  i1rf«^tion  lUid  ti<»altli  of  the  infant,  it  was  concluded  that  this  infant  had  an  idio- 
ifltcra^  "jf  digestion  which  enabled  it  to  thrive  on  what  would  in  most  ciu^es  cause 
fXtrvniff  disturbanri?.  This?  view  of  the  c^^e  proved  to  be  correct,  as  the  infani,  which 
«st  ftnder  my  care  for  a  riumlter  of  months,  cnriLinued  to  thrive,  A  cum  pari  son  of  this 
laull^sis  with  lliat  of  Ihe  milk  of  the  wet-nurse  on  page  164,  where  the  high  percentage 
if  ji^slaicis  eau^d  vomiting  of  thick  curds  by  the  infant,  will  sbow  a  striking  similarity 
if  tiM*  twii  mrlk^^  There  is  no  doubt  that  in  the  majority  of  cases  a  milk  such  as  is 
rg^r  '  ^'S^  two  analyses  would  be  totally  untlt,  and  w^ould  not  only  cause 

SB^fi  nx  but  oden  ujore  s^erioui^  resuUs^^  such  as  convulsions. 

^^B  Thf  follomng  ca^e  presents  an  illustration  of  the  reverse  of  the  sup- 
HPrUkhi  that  the  mother  s  milk  \\\\\  suit  her  uiiant's  digestion  better  than 
■th-  milk  uf  a  wet»nurse: 

H  Tlija  infiuiL  wajs  iM^mg  nursed  hy  its  mother  and  showed  continual  disturbance  of 
"  Hi  dipestincL  At  times  it  would  be  constipated,  \tnd  again  it  would  tiave  attacks  of 
cotte  witii  wal«ir|  disctmrgi^t.     The  culie  w;is  th&  most  prominent  isymptom,  and  tbe 
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child,  thrfU)fh  lookini^  fairly  well,  was  not  guiEiini^  in  w^^tglit.  An  zn^ynmnf  the  muthiMr's: 
milk  showed  that  the  percentaire  of  fat  was  from  2  to  3,  the  sugar  was  of  about  Ihe 
tiormal  percentafe,  and  the  proteids  vari*?d  from  8  to  3.50  per  reni.  Ttie  mother  was 
of  an  exlreim^lj  nervtjus  tpmperamenl  and  waa  unwilling  hi  r^rry  oat  the  rules  for  \hr 
management  of  her  milt,  which  were  absolately  necessary  in  order  to  re* luce  the  hi^h 
pt^reentaj^e  of  proteid^,  which  nvidently  caused  ttie  dislurt^ance,  A  wet-nurse  wi 
therefore  procured,  the  analysis  of  whose  milk  was  as  follows : 

Fat ._.__. :..._.,__.._.._ .........._ 2.m 

Sugar , .._.,.. 5.T8 

Pr<jt4?idii > - ..    ,.  ,  1.91 

Mia**niJ  tnattt^r , , _  0.12 

ToUil  sidids  ,:...,.. , ....,.__     10.77 

Watf*r. ,,,,,.*_.. ....,,... 89.28 

ioo.w 

The  infant  on  taking  this  new  milk  ceased  to  have  colic,  hot  was  more  constipated 
and  did  ucH  ^niu  in  vveijrht.  It  was  theref>:>re  diM-ided  that  it  would  be  wise  to  iurre^isti* 
the  percentage  of  ttie  fat  in  the  nur^^e's  milk.  This  was  done  hy  ifiviug  her  con.sjdem- 
hly  more  meat  to  eat  and  making  her  take  moderate  ext^n^ise.  The  in  fan  I  within  a 
week  l»egan  to  gain  in  weight  and  to  sleep  well,  the  bowels  ce^ufiffl  tn  be  constipaled 
ami  were  moved  nut n rally  every  day.  There  was  also  a  plentiful  s^upply  of  milk- 
Anutiier  analysis  of  the  milk  w^as  then  madef  with  lire  following  result ; 

Flit  . 3.31 

Suic«4r ......,.,,......,,...... ........  n.4§ 

PnjtJf>ias , ...  2M 

Mineral  ruiilter. ....,....,,...,.,...,,...,.....,..,,,... 0.16 

T**Ud  st>lid^ , 12.28 

Water. ..........................    87»72 

imm 

This  last  analysis  is  of  ^r^eat  sip-nificance.  The  increase  in  the  pen^nti^e  of  the  dd 
evidently  regulated  the  fiscal  movement?!.  Tlie  total  solids  increased  from  10.77  lo 
12.28,  and  the  plmitiful  supply  of  milk  made  the  infant  gain»  especially  as  it  now  was 
difc^esting  perfectly.  It  was  evident  that  it  <^ould  disrest  a  milk  with  a  percentap*  of  prn- 
teids  below  2.50,  while  it  was  a  percentage  of  3  in  the  mother's  milk  which  prevented 
her  from  carrying  on  her  lactation. 

In  this  case  it  wilt  he  ^een  that  the  mitk  of  another  woman  was  far  preferable  lo 
that  of  the  mother;  and  that  the  idins^y  nr  nisy  of  a  high  pii^n-entage  of  p  rote  ids  in  the 
mother's  mUk  did  not  tind  its  counterpart  in  an  idiosyncrasy  in  the  proteid  digesli*oi  of 
her  infant. 
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WBT-KUBSES. — ^The  general  question  as  to  whether  a  wet-nurse 
shall  be  employL*d  is  one  which  is  of  serious  import,  and  must  in  eat*h  in- 
stance be  decided  hy  giving  full  weigh!  to  all  of  the  many  ein-unistances 
whicli  are  hivolved  in  the  ease.  Foster-feeding*  when  aJI  (lie  eondilions 
are  good,  is  superior  to  substitute  feeding.  The  reverse  of  this  statement, 
however,  must  always  be  kept  in  view,  that  a  |ioor  nurse,  whether  from 
temperament,  or  age,  or  general  health,  or  the  quality  of  her  milk,  had  beU 
ler  be  set  aside  when  the  conditions  are  favorable  for  a  successful  subsUtutf^ 
feeding.     It  is  perhaps  better  that  the  nurse's  milk  should  correspond  in 
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ap^  5om€*what  noarly  to  that,  of  thr  infant  she  is  \o  suckle,  but  a  dilTemnce 
of  some  inrujths  \n  ngv  may  not  be  a  roiitra-iiHtiration,  as  we  are  ijot  yet 
tn  a  ptisiUon  to  say  definitely  that  the  iriilk  diflVrs  sntTideritly  in  diirerent 
monltis  til  make  this  a  reason  of  invpnriance  in  choosing  a  nnrse.  A  fee- 
ble child  will  luirsie  more  easily  and  prot)ahly  have  better  can.*  fn*rn  a 
multipara  tlian  from  a  primipara.  Thi'  pn^femhle  age  of  [lie  nurse  is  t)e- 
lw<»en  twenty  and  thirty  years.  Her  othor  rLMfuisites  are  a  comhtion  of 
health  and  a  *piiet  leniperanR-nU  It  will  save  riinrli  troiible  and 
leii  oliviaie  tht^  frt.'(|uent  nect'sslly  fmr  ctianging  if  before  lier  engagement 
we  Jiave  made  a  cheitdcal  analysis  of  her  milk  ;  in  fai-t,  all  the  paints  which 
liave  hf^en  aln^ady  n^ferred  to  tor  a  suer'essiul  maternal  nursing  are  of 
equal  si;nnticcince  in  tJie  case  of  a  wet-nurse. 

The  general  health  of  the  wet-nurse  should  be  carefully  investigaled, 
as  women  snflbring  Irnni  constilntinna!  syphilis  or  any  chronic  disease  are 
manifestly  unfit  for  nnmng.  At  the  same  time  we  should  be  careful,  un- 
le^  divided  symptoms  of  disease  are  present,  not  to  set  aside  the  milk  of 
a  delicate-looking  woman  until  it  h;is  been  analyzed.  The  wet-nurse  in 
tbv  case  just  drscril>ed,  whose  niilk  proved  to  suit  the  infant  better  thaji 
did  its  isiother  s,  was  a  [i-ail,  delicate-looking  wonian»  but  healthy.  The 
inolher^  on  the  other  hand,  was  a  lai^e,  strong- loo  king  woman,  but  of  a 
ver)'  ner\^ous  teniperarnent.  The  rapid  progress  which  is  being  made  in 
the*  delet^tion  of  the  bacillus  tuberculosis,  not  only  in  the  sputum  but  also 
in  the  milk  and  in  other  secretions,  may  in  ttie  futurt*  be  of  much  prac- 
tkaJ  tnj[>orlance  in  the  determination  as  to  whether  a  woman  should 
nm^e  an  infant  or  not,  but  tiie  present  state  of  our  knowedge  is  only  suf- 
fidently  advanced  for  us  to  state  that  this  bacillus  has  been  found  in  the 
secretion  of  the  mammary  gland  of  co\vs  \vhtch  havr*  responded  to  the 
ttibcrtnilin  test,  and  whose  milk  has  been  [>roved  to  be  pathogenic  in 
animal  experimentation. 

IhET. — Tht'  same  general  print  iples  that  have  been  stated  in  speaking 
of  ttie  di<"t  of  the  mother  ghonfd  bt*  applied  to  ttiat  of  the  wet-nurse.  We 
sfanuli!  W  extrenjoiy  careful  nut  Ui  citange  suddenly  the  custoinai-y  diet  of 
m  liesillhy  imrsing  woman  on  purely  theoretical  grounds-  For  many  years 
thi*  mistakr  was  matte  of  keeping  women  on  too  low  a  diet  in  the  early 
p4^niH)  til'  lartation,  with  the  consequent  delay  in  the  establishment  of  a 
a^tjffirirntly  rnitritions  milk-supply,  and  a  corresponding  initial  loss  of 
weigtil  in  IhHf  infaids.  Where,  however,  we  are  csperially  likely  to  err 
is  in  jMTmittjng  a  tiealthy,  hanl-workifig  wet-nurse,  accustomed  to  a  some- 
whal  fiMirs*^  but  nutritions  diet,  to  adf>pt  totally  ditTerent  habits  of  exert^ise 
and  u  diet  to  whirh  stie  is  unaccustomed,  niHicr  than  to  have  herrontinue 
hf^  usual  uiiKi**  of  life.  This  sudden  t^tiange  of  habits  fmpiently  results 
in  Iriss  of  ht*allh  to  the  nurse,  with  its  accompanying  deterioration  in  the 
qttatHy  of  hi*r  milk,  or  at  l€>ast  a  change  in  its  quality  so  as  to  make  it  an 
iintlf  foiifl  for  h<T  fosler-child.  A  notable  instance  of  too  radical  a  (*hange 
irf  lialjjts  wiiK  brougld  to  my  notice  by  a  case  seen  in  consultation. 


A  Wf^t-niir*^*'  li,'uJ  h^wji  jirm-urf**!  for  an  infanl  ten  fiay:a  fild.  All  anaJjf^U  of  ber 
milk,  tvvr*  days  liefuro  shp  began  Ut  nurse,  is  sLown  in  the  fi>llin%'ing  talil«\  Her  mitk 
was  digested  well  fnr  two  nr  three  weekjSt  Harinjg  whi*  h  time  shtr  wa^?  frd  on  an  aliun- 
iSnnne  of  ^ood  food  and  rich  milk.  The  infant  then  hegan  1o  Tomit  thick  curds  iden* 
timtl  in  iipfjeamiK'e  and  tontrhiiess  with  the  I'lird^  of  cow's  milk.  Anolhrr  analysis 
was  made,  wtiicti  j^brvwed  th**  amntirit  of  h*tiil  sitlidfi  lf>  \w  iiirrea,sed  in  a  \tu>?ri  niiirkwj 
degree,  tlie  peri'enta^e  nf  protwjds  eorrt^HtfMjndiriK  far  mnrt'  nearly  to  thut  of  row's  milk 
thitn  tn  that  of  wojaan*!*  inilk*  The  nurse  \vi\s  then  given  |>l:iiner  food  iiii»l  skiiTUiieci 
milk,  and  the  infant  eeased  to  vomit.  The  infant  und  nurse  continued  well  ^ntl 
strong'  durhig-  the  whole  year.  Ihe  inlant  making  a  weekly  ^ain  in  weijfht. 


Aru&lyBk  I. 

Two  diiyi  tiofore 
cli«u^  rd  fowl. 

Aruhly^ii  It. 

Kich  fixid  f4»r 
IL  mnjith. 

4iJAiysi*  in. 

milk  a|rrt;i.iii^  wt  tfa 
tnfmDt. 

Fut 

M,7Si 

*V+4 

5.50 

Sugur... 

t*.T5 

(i.25 

O.IJO 

Pffiiteids 

2.53 

4.81 
0,20 

la.  51* 

2.90 

Mlneml 

uiatti^r  , 

d.^.... ,, 

__,.,,_..        0.22 

a  14 

Total  &nl 
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Wiiier. , 
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M.Ktl 
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rAKiMAi^, — ^Iii  parts  of  France,  notably  in  Btnttauy,  iiifanLs  arv  put 
din^rlly  in  Hit*  i^ovv's  toots,  arirt  sonjotittu'S  with  good  ivsuHs.  I  know  of 
oti**  family  of  eight  children,  all  of  whom  were  nui'st'tl  by  the  family  row, 
aod  all  of  whom  grew  up  healthy  aiid  strong.  Vet  the  undesirability  of 
feeclin^  human  beint,*?!  ilinM-lly  froiri  thr  udders  of  animals  is  so  ntajiifest 
that  this  method  need  not  be  discussed. 


HL  INDIEECTr  SUBenXDTE  PBEDINGt. 
General  Considerations. — I  tiave  laid  great  stres.s  upon  the  importanee 
of  feeding  infants  during  the  early  months  of  life  by  means  of  human  milL 
VV^e  knoM%  however,  ttiat  the  neeessity  will  ollen  ari^e  for  supplying  the 
infant  with  food  not  from  the  liuinan  breast.  In  all  pri>babihty  the  em- 
ployment of  substitute  feeding  will  inerease  rather  than  decrease  as  our 
civilization  advances,  Witli  this  prospr<'l  befVyre  us,  aiid  ajipreciating  the 
difliculties  which  in  a  laiiie  iruniher  of  eases  are  liable  to  arise  when  we 
attempt  to  adapt  a  substitute  food  to  the  wants  of  an  infant,  it  manifestly 
becomes  a  duty  tu  endeavor  to  reduce  the  high  umrtality  figtjrt's  usually 
resulting  frcMu  ariificial  f[*eding.  With  this  purpose  in  view,  we  should  care- 
fully investigate  different  inethi>ds  of  ft-eding  and  adopt  some  more  uniform 
plan  for  starting  human  bf itigs  in  life;  for  diversity  and  not  uniforutity  is 
now  the  rule.  While  itdierited  diseases  eonlribote  a  ei^rtain  jinipnrtion  of 
Uie  deaths  wliifh  (it-eur  in  injkijts,  xA  diversUy  of  metliod  in  feuding  b  the 
most  prolific  source  of  disease  in  early  intancy.  The  group  of  symptoms 
W'hic'h  U>r  watit  of  a  better  tiame  is  designated  as  dittifult  digestion  occurs 
most  imiut'utly  In  I  lie  three  periods  in  which  ttie  infanl*s  digestion  is  likely 
to  be  tampered  witii.^ — namely,  irt'  the  early  we<.*ks  of  life,  when  experi- 
inents  are  being  made  l<»  dt-tertnin**  wliat   food  will  b**  bt-sl   to  start 
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with  ;  next,  wlien,  in  aildition  to  Iho  irritation  arising'  froiu  the  bepniuMg 
of  ^It'iilitiDiu  new  artick^s  of  diet  an*  adtli'd  Lo  the  urigiiial  tbud;  iuid^ 
thinlly,  al  the  time  of  weaning,  wlien  there  is  often  a  sudden  and  entire 
ehange  in  the  eharaeter  of  II le  food.  The  proper  niana^eiueut  of  the  fi ibI 
of  tliesi?  periods  is  ofthi*  greatest  inipurlance,  beeause  it  is  the  ium'  wtien 
the  stomaeh  is  in  its  most  at-tive  period  of  growtii,  and  wlien  Uie  hint'tion 
iif  di|?eslinn  is  bt4ng  eslabtished,  and  following  the  rule  of  functional  estab- 
lishmeiit^  Ls  in  a  slate  of  nnstaJjle  equilUmuriL 

We  should  reec  agnize  tlie  fart  I  hat  Uie  problem  of  substitute  feeding  is 
not  a  simple  one.  We  cannot  reiterate  too  often  that  the  queslioii  wldch 
HHinly  is  supposed  to  be  a  simple  one,  ajid  tlie  one  whiih  in  the  great 
^  jjty  of  cases  h  alone  considered, — naiui*)y,  "^  Wiiif:h  food  stiall  we  give 
ki  the  in&nt?"^ — is  a  nusleading  and  insuttirient  one.  The  problem  is  a 
combination  of  factors  of  which  llie  kind  of  food  is  only  one,  an<t  I  per- 
soEially  tiave  long  been  convinced  that  ihv  neglect  lo  inveatigate  thoro uglily 
ami  carry  out  in  detail  the  eonibination  of  these  by  no  means  insignitiuAut 
feneiml  factors  has  had  much  to  do  with  our  failures  in  subsitute  feed- 
ing in  the  past,  tt  would  seem,  also,  that  tiie  present  is  a  most  opportune 
time  for  rajsing  a  note  of  warning  against  allowing  our  enlhusiasm  over 
mny  one  special  theory  to  warp  our  better  judgment.  There  will  surely 
be  a  reaction  which  mil  relegate  to  its  proper  place  every  theory  built 
^pof]  single  thctors  of  ihe  problem  betbre  us,  and  which  is  actually  doing 
hartii  by  keeping  in  the  background  other  theories  which,  each  in  its  own 
^ihent,  as  a  i^ignifieant  part  of  a  complete  whole,  may  be  of  very  great 
fanportaiire  in  the  successful  soiutiors  of  the  general  problem.  An  error  of 
cnnersight  of  one-eighth  in  a  matheniatkal  jjroblem  is  not  so  great  as  one  of 
ooe-fnurtti,  but  neveriheless  the  correcting  of  Hie  greater  error  will  not 
preTenl  an  oversight  of  tlie  smaller  from  completely  destroying  a  correct 
neeolL  Until  lately  il  has  been  the  quality  of  the  food  which  has  been 
monopoUzuig  to  too  great  a  degree  the  attention  of  the  medical  profession. 
Then  it  was  slerilization  in  feeding  wtiich  became  proniinenl*  A  German 
writer  on  substitule  feeding  lias  stated  that  the  physiology  and  pathology 
of  in£uiU1e  digestion  de[*end  not  on  tlie  chemical  but  on  tlie  biological 
cfaanider  of  the  food.  If  we  are  not  on  our  guards  this  exaggeraUou  of 
i!aeh  single  faclor  will  jirevaiL  af»d  by  its  hiflnence  will  blind  us  to  nmch 
good  wurit  whicli  in  other  directions  has  already  been  done,  and  wtiich 
we  cannot  alTord  to  ignore.  Not  that  I  would  fnr  a  moment  be  nntler- 
fflood  to  underrate  the  value  of  feeding  an  infant  on  a  sterile  food,  for  it 
tiafi  for  years  proveii  of  very  great  benefit  in  my  practice  and  that  of  otJiers, 
bill  I  pr«*di<i  that  by  just  so  mueh  as  we  enhance  the  value  of  this  one 
im^Kirtant  part  of  the  whole  al  the  expense  of  the  others,  just  so  much 
lartlier  stiall  %ve  be  friun  an  intelligent  comprehension  of  the  whole  subject. 
To  feed  an  infant  one  mtmth  old  with  six  ounces  f»f  acid  cow's  ndlk  every 
four  houm,  no  inattt^r  how  thorougldymich  a  mixture  has  been  sterilized, 
wotiid  In*  a  nttlical  otfence  against  well*known  anatomical  and  physiolo^- 


cal  laws.  We  should  investigate  aiid  endeavor  to  copy,  f*ach  in  its  lam, 
the  various  devices  which  nature  makes  use  of,  for  we  must  admit  tlial  we 
are  not  in  a  position  to  improve  on  nature's  metliod. 

It  m  certaiMly  wiser  and  mure  economical  nut  to  spare  expense  and 
trouble  in  arranging  the  infant's  diet,  for  the  period  of  active  growth  of  an 
oi^m  is  the  time  when  its  funetion  is  readily  weaki^iied,  and  when  once 
weakened,  tlie  digestive  function  is  a  prolitic  source  of  annoyance  and  ex- 
pense in  etiiidhood  and  adolescence,  Cln-'a[i  foods  and  cheap  methods  of 
feeding,  miless  tiiey  are  the  best  tlial  can  be  procured,  slioold  not  be  tol- 
erated in  tile  eai'ty  feeding  of  infants.  We  often,  howe\er,  see  a  food 
recommended  fur  a  young  infant  because  it  is  cheap  and  eai^ily  pn^^>ared, 
in  spite  of  the  fact  that  its  wnil-known  lack  of  nutritive  ingredients  should 
stamp  it  as  unfit  for  use. 

In  discussing  the  treatmt^nt  of  disease  we  advocate  what  is  liest,  ^vitli- 
out  reference  to  what  it  costs,  and  tlien,  in  tlie  special  case  where  expense 
is  an  element  which  has  to  ba  taken  udo  consideration,  we  fuideavor  to 
adapt  our  treatment  to  tliese  considemtions.  and  afjp roach  as  nearly  as 
possible  to  our  first  standard.  In  like  manner  I  believe  that  we  are  doing 
wrong  to  the  publie  if  we  allow  ourselves  to  be  handicapped  in  so  dittlcult 
a  i(oes(ioii  as  infant  feetling  by  the  cr)^  of  expense.  Infant  feedhig  is  an 
expense  which  is  vital  to  the  welfare  of  tiie  human  race,  and  we  can, 
without  being  accused  of  extravagance,  safely  relegate  to  the  province  of 
the  manufacturers  of  patent  foods  the  reconunending  to  tlu^  public  of 
foofls  which  if  judgtHl  by  the  amount  that  is  offered  in  bulk  are  cheap, 
bnt  which  when  judged  by  their  nutritive  properties  are  extremely  ex- 

Our  scientific  knowledge  and  clinical  investigations  have  not  yet  en- 
abled us  to  follow  nature  exactly,  and  we  therefore  have  not  yel  obtained 
an  idea!  method  of  substitute  feeding.  We  mnst,  nevertheless,  go  as  ^ 
as  the  present  state  of  our  knowledge  will  allow,  thus  gaining  a  little 
ground  every  year;  and  we  must  be  especially  careful  not  to  be  led  astray 
by  the  fictitiously  brilliant  results  wiiich  are  reported  from  time  to  lim* 
in  favor  of  certain  foods.  Instances  are  continually  occurring  when*  one 
food  will  tail  and  another,  when  substituted  for  it,  will  succi^eti,  and  yel 
these  successes  are  merely  temporary,  and  the  disturbances  of  nutrition 
and  mortality  resulting  from  the  use  of  various  infant  foods  always  re- 
mains far  above  those  which  CM-cur  from  the  use  of  Imman  bre£ist*milk. 

Source  or  Foou,^ — HaWng  decided  to  substitute  some  food  hi  place  of 
woman's  milk  for  the  infiud,  we  must  deride  from  what  sour^*e  the  ele- 
ments of  this  food  shall  come.  The  tbod  wtuch  approaclies  most  nearly 
in  every  respect  the  product  of  the  human  mamma  is  that  produced  by 
the  mamma*  of  other  animals.  The  reason  for  this  is  tliat  the  food  which 
all  mammals  provide  for  their  otfspring  is  an  animal  one.  and  consists  of 
ttie  same  elements,  although  the  majumary  product  of  ditt'erent  aiunials 
varies  in  the  [len^entage  of  these  elements. 
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jrlssufiutig,  Lheii,  thai  average  hiiitiati  bn:ast-milk  is  tho  saft^st  standard 
fr>r  iL3  to  copy,  we  are  impressed  niLli  the  fact  that  although  a  vogotable 
diet  would  often  seem  lar  the  easiest  method  of  procuring  noimshment 
for  yoimi^  infants,  yet  nature  has  persisted  iii  provicUnj^'  an  animal  one. 
\Vv  should  Ihert'fore  be  very  careful  not  to  ititroduct*  hito  our  substitute 
<lfc»t  a  vegetable  element,  which,  as  judged  by  our  standard,  must  be  a 
foreign  elemenL  Milk  is  the  food  which  our  reason  tells  us  should  be 
gJTon  to  the  youn^'  infant,  and  a  irnik  which  will  approach  as  nearly  as 
possible  to  the  average  human  milk. 

The  milk  of  various  animals  has  from  time  to  time  been  recommended 
ihe  heiii  substitute  for  human  milk,  the  recommendation  being  based 

their  analyses  approaching  more  or  less  nearly  the  composition  of 
human  milk.  The  milk,  however,  of  all  animals  has  to  be  modified  to 
rorrefipond  lo  human  milk ;  and  when  we  begin  to  modify,  it  is  as  easy  to 
change  the  f>ercentages  of  I  he  ditVerent  constituents  to  a  \;n*ti\  degree  as  lo 
snialL  The  fact  that  the  milk  of  any  particular  animal  approaches  in 
Ss  analysis  m^arly  to  that  of  the  human  breast  is  iu>t  of  nmcti  significance, 
oth^  considerations  being  lar  more  important ;  and  it  is  rru>st  impoHant 
iif  alt  Uial  wt?  should  use  fme  which  can  be  obtained  easily  by  the  people 
at  laii^.  Thb  al  once  settles  the  question  that  it  is  the  milk  of  the  cow 
111  which  we  nuist  turn  tmr  attention,  even  Ihougli  cow's  milk  may  ditier 
ill  its  composition  from  human  milk  to  a  greater  degree  than  does  the 
ttiUk  of  Uie  ass  or  the  mare,  whose  milk  apprnaches,  so  tar  as  is  shown 
by  analyses,  most  nearly  of  tliat  of  all  animals  hi  tiurnan  milk.  If,  how- 
erer,  llie  bbs  an<l  the  mare  stiould  be  employed  for  dairy  purposes  to  the 

,e  extent  that  the  cow  has  been,  there  is  ever>'  reason  to  suppose  that 
Bieir  milk  might  change  in  its  composition  and  ttieir  comparatively  nnde- 
reloped  mammary  glands  increase  in  size,  just  as  has  been  Uie  case  with 
the  cow^  an  animal  which  for  thousands  of  years  has  been  used  for  the 
production  of  milk,  and  which  probably  did  not  iu  the  beginning  give  such 
an  over-production  of  tlie  manmiary  secretion  as  is  the  case  now.  It  is, 
then,  from  Ihe  public  demand,  and  by  breeding,  that  cows  have  been 
made  to  produce  so  much  more  milk  than  is  necessary  for  the  support  of 
their  young.  Xot  only  quantitative  but  qualitative  ditlen^uces  exist  in 
animals  acronling  to  the  development  of  their  niammary  glands;  and,  as 
Mariitiy  has  shown  in  his  collection  of  statistics  on  this  subject,  the  con- 
ditiiMi  which  determines  the  quantity  and  ttie  quality  of  the  milk  depends 
on  the  dcvi-Ioprneni  i>f  the  organ  Avhich  produces  it. 

A  further  exemplitlcalion  that  cow's  milk  is  pmctically  the  universal 
e  of  Itie  substitute  food-supply  for  infants  hi  most  civilized  connnu- 
is  the  fart  iJiat  the  various  foods,  patent  or  not,  all  depend  for  their 
on  cnw's  milk,  and  tlial  without  this  addition  of  milk  they  would 
abow  but  an  insignitlcant  percentage  of  many  of  the  most  hnportard  m- 
gn?dient^  of  the  food.  Logically  we  should  not  speak  of  the  various  foods 
m  such,  but  merely  as  adjuvants  to  cow's  milk.     If  this  is  thoroughly 
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understood,  niQch  misapprehension  regarding  the  apparently  successful 
results  of  innumerable  foods  will  be  done  away  with. 

Another  reason  for  using  cow's  milk  in  preference  to  all  otiiers  is 
owiJi^  to  the  fact  that  the  cow  can  be  kepi  under  more  strict  control  Ihan 
any  other  mam  mat. 

THE  COW. — Having  chosen  the  cow  for  our  primal  milk-supply,  wt.^ 
must  next  coiisifler  whether  any  special  breed  is  belter  adapted  Uiait 
others  tor  accomplishing  our  purpose.  To  do  this  we  should  first  examine 
chemically  and  microscopically  the  elements  of  I  he  milk  of  those  breeds 
whieti  can  be  employed  best  throughout  tlie  civittzed  world.  It  has  been 
found  that  the  finer  breeds  of  cows  from  the  Chajinel  Islands  are  niorv 
liable,  when  transported  from  their  home  to  countries  where  the  climate 
is  more  severe,  to  contract  diseases,  such  as  tuberculosis,  than  are  the 
animals  represented  by  the  Durliam,  Devon,  Ayrshire,  and  Holsteia 
breeds. 

Among  the  breeds  of  cows  which  should  be  used  for  infant  feeding  al 
the  farms  connected  with  the  laboratories  are  the  following. 

The  Durham,  or  Shorthorn,  represents  the  best  type  of  cow  for  this 
purpose.  She  has  great  constitutional  vigor,  great  capacity  for  food,  a 
perfect  digestion,  a  placid  temperament,  and  }ields  a  laiige  quantity  of  rich 
milk,  of  wiiich  the  analysis  is  as  follows  : 

Per  c«nt. 

Fttt_. , ,,....,.......,.,... 4,04 

Sugar ,.,.,......._..,...,. 4,34 

Ppoteidfi  , , , . , 4,  IT 

Minvrul  tnntler , , . , , , 0, 78 

ToUil  aoUdfl , .  _  .  _     18.2g 

Wiit**r „., .....,,,..., .,.,....   .,,     85.72 

100.00 


Another  breeds  the  Devon,  has  the  same  general  characteristics  as  the 
Durham.  The  cows  are  gentle  and  vigorous,  and  give  a  moderate  quantity 
of  milk  of  medium  quality,  the  analysis  of  which  is  as  follows; 

FiiU....,.,., ,.. , ,,.,....,., .,,._.  4,00 

Stigttr  .  _ , . , ., , ,  _  , .  4,^2 

Fmicids .*,,.. ....,..,,..,,,.,.,,.  4.04 

Minemt  miitt<?r ..,.,...,,.,..,....,*.,  0. 76 

ToIaI  solids ___,._ . , .  _     13.21 

Wntcr. ,     86.79 


Another  breed  is  the  AFrshire,  whose  constilutional  vigor  is  great,  but 
whose  iemperament  is  nervous.  The  cows  are  not  so  hardy  as  the  Dur- 
liam,  but  are  very  free  from  disease.  They  yield  a  large  supply  of  milk 
with  the  following  analysis  : 
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Per  cent. 

F»t 3.89 

Sutrar 4.41 

Pn.tei<L. 4.01 

Mineral  matter 0. 73 

Total  jMilidii 13.04 

Water     8r>.96 


lOO.(K) 


/ 


Another  breed  which  is  of  a  thorough  dain^  typo  is  called  the  Holstein- 
Prieoan.  This  cow  represents  the  most  perfect  milking  animal  known, 
having  even'  characteristic  of  a  cow  suitable  for  laborator}'  purposes,  but 
htT  milk  is  so  light  in  its  total  solids  that  it  is  not  so  profitable  as  the 
other  breeds.  She  yields  a  larger  quantity  of  milk  than  any  other  known 
brml,  although  the  analysis  shows  it  to  be  poorer  in  quality.  The  follow- 
ing L<  the  analysis : 

Per  cent. 

Fat 2.88 

Suirar 4.33 

Pn.t<*id> 3.99 

M  ineral  matter 0. 74 

T«.Ul  S4>lid»' 11.94 

Water 88.0<i 

lOO.lK) 

Another  breed  is  called  the  Brown  Swiss  grade.  The  cows  are  very 
vigorous,  healthy,  and  docile,  and  yield  a  fair  supply  of  milk  of  about  the 
richness  of  the  Devon,  the  analysis  of  which  is  as  follows : 

Per  cent. 

Fat 4.00 

Suirar 4.30 

Pri»t«-id- 4.(K» 

Min»*ml  niatti'i- 0. 7»> 

TmU»1  >nli.U 13.(H; 

W'tih'T 8»;.^i4 

l(H).(M) 

Finally,  wr  can  make*  use  of  the  little  Bretonne  cow,  known  all  ovct 
Europe  as  the  **  cow  for  the  family."*  Cows  of  this  breed  have  all  the 
<  hanirtfri-stirs  of  the  good  domestic  cow  which  have*  already  been  nien- 
tiniHMi.  They  produce  a  medium  amount  of  milk,  lan/e,  however,  in  jiro- 
|x»rtinn  to  their  sizt'. 

>(>\iw  of  the  marks  which  di.sthiguish  the  breeds  of  cows  best  adapted 
fur  infant  fetMiing  are:  {(t)  constitutional  vigor,  {h)  adaptability  to  acclima- 
ti/.;itinn,  (r)  not;il)le  iibility  to  rai.se  their  young,  (</)  freedom  from  iiiten.«?e 
inbreedin;.',  (*)  a  distinctly  emulsified  fat  in  the  milk,  ( /')  a  preponderance 
in  the  fats  of  the  fixed  glycerides  over  the  V()latile  glycerides.  The  vola- 
tile glyceridt-s  do  not  exist  in  the  marrnnje,  bnt  are  formcMJ  in  the  milk  soon 
alb-r  the  milking.  In  some  breeds,  as  in  those  of  the  Cliainiel  Islands, 
this  changr*  occurs  mon?  ipiickly  than  in  others.  Sncli  breeds  as  the  .ler- 
s«-v,  <iuenisey,  and  any  others  in  which  intense  inbreecUng  has  been  car- 
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ried  on  and  in  which  acclimatization  has  not  been  perfected^  should  mi 
he  used  for  infants  and  young  cliildroii.     Ttiese  breeds^  of  course,  do 
not  represent  all  of  ttiose  available  for  substitute  ieeding-,  for  we  may 
mention  many  oiliers  equally  good  each  in  its  t-ountry.     For  example, 
the  Kerry  of  Ireland,  the  Red  Polled  of  England,  the  Duteh  Belted  and 
the  Flemish,  also  the  Flamande  and  the  Cotentine  of  France,  thi*  Nor— 
man  breed  of  Normandy,  besides  the  Brown  Swiss  jnst  spoken  of,  anci 
the  Sujnnenthal,  sometimes  called  Bernese,  of  Swit?.erland,  also  the  Ctik^ — 
nina  of  Italy,  and  the  Allg^aner   of  Germany.     Tha  native  cow  of  thi^ 
country,  Die  **  Red  Cow/'  throTigh  many  generations  of  neghnrt  and  ex- — 
posure  in  winter,  lias  undoubtedly  ac<inired  an  impaired  digestion  anJL 
does  not  respond  readily  to  appropriate  changes  of  Ibod*  ■ 

Care  of  tue  Cow. — A  cow  whose  milk  is  to  be  used  for  purposes  of 
infant  f(.H.*ding  should  be  properly  housed  and  well  cared  for,  as  the  do- 
mestic cow  is  an  animal  pecuharly  sensitive  to  her  surroundings,  and  her 
product  is  correspondingly  liable  to  be  thrown  out  of  equilibrinuK  The 
niiik  product  of  a  herd  of  healthy  cows  is  much  less  liable  to  the  varia- 
tiotis  so  injurious  to  the  infant's  digestion  than  is  ttic  milk  of  any  one 
cow.  It  is  espef:ial]y  to  be  noticed  l!0\v  much  easier  it  is  by  proper  care  M 
to  control  exaggemted  nervous  influences  upon  the  cow's  product  than 
upon  the  woman's.  This  at  once  suggests  to  us  the  question.  Where  and 
how  shall  cows  be  taken  care  of  H 

The  cow  is  a  sensitive  animal,  easily  yielding  to  conditions  ^'ood  ur  bad 
in  wtiich  she  is  placed.  She  is  liable  to  contract  diseases  comniujiicable 
to  man,  and  especially  to  infants,  and  she  is  a  ready  vehicle  for  ttie  trans- 
mission of  obscure  and  otlen  untraceable  affections  of  a  septic  characleL 
Her  surroundings  are  such  as  to  favor  infection,  and  her  attendants  are 
often  the  means  of  conveying  to  the  ndlk  many  of  the  transmissible  dis- 
eases, such  as  scarlet  fever,  diphtlieria,  and  tuberculosis. 

The  ordinary  cow  is  allowed  to  range  over  wide  pastures  which  are 
sometimes  overilustied  with  herbage  and  sometimes  parched  by  drought, 
and  which  nearly  always  cnntdn  noxious  weeds,  which  she  seenis  eagerly 
to  seek.  Again,  she  is  forced  to  drink  (rom  stagmnit  pools  and  ptdluted 
sfjf)ams,  and  at  other  times  suffers  for  want  of  water  for  many  hours  lo- 
gethen  She  is  also  frequently  exposed  to  storms.  Cows  cared  for  in  this 
way  are  not  those  w-hicli  (irnvide  the  best  milk  for  substitute  feeding. 
Tliese  are  the  adverse  contlitions  wiiich  surround  tlie  orrlinary  cow  during 
the  sunnner.  In  the  winter  she  is  crowded  in  the  stifling  atmosphere  of  a 
close  barn  with  the  manure  of  the  whole  winter  kept  nnderweath  the  floor 
on  which  she  stands.  Her  head  Ls  usually  confimni  in  a  narrow  stall. 
The  fodder  intended  for  the  winter's  supply  is  kept  above  her  tu?ad,  and 
is  continuously  contaminated  by  the  foul  odors  of  the  lmn\.  She  is  turned 
out  tcj  the  wateririg-l rough  at  periodical  intervals.  Thus  she  cannot  t>e 
said  to  be  cared  for  in  a  maimer  conducive  to  the  equable  function  of  her 
mammary  gtand> 
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For  cows  to  Ijl'  nsvd  for  (he  purpose  of  infant  folding  a  barn  Is  needed 
irhere  each  cow  shall  have  at  least  twelve  hundred  rul>ie  feel  of  fresh  air. 
Tliefood  should  l>e  kepi  where  it  cannot  be  contanimaled.     The  manure 
diooldbeas  carefully  removed  from  the  l>arn  as  if  it  were  a  human  dwoll- 
The  cow  should  have  freedom  for  tier  head  and  limlis  in  wide  stalls* 
,  (irj%  sunny  exercrke-yards  stiould  be  provided  tor  her.     Her  food 
should  always  be  brought  to  her  and  selected  with  great  care.     Purt* 
f,.^trr  should  be  provided,  and  suitable  cups  or  troughs  containing  running 
u. 1 1  hf  sill  111  Id  be  in  her  stalL     The  bedding  should  be  fresh  and  free  fnnij 
iiKiiilfl  or  from  any  soil  productive  of  bacterial  growth.     Methods  should 
hiMist^  to  gel  rid  of  all  the  usual  foul  odors  and  free  annnonia  so  com- 
mortly  produ<*ed   in  bams*      C*ows  should  be  carefully  guarded  against 
fri#,  Ihp  worniiig  of  dogs,  and  unusual  excitements  of  all  kinds,  which 
cause  serious  disturbance  of  the  lacteal  functions  of  domesticated  cows,  in 
diGlmdistinction  to  those  of  c^ows  in  a  more  natural  condition,  as,  for  in- 
stiiim  the  cows  in  a  semi- wild  state  on  the  plains  of  Montana,  Texas, 
Aiislmlia.  and  the  Pampas  of  Soutli  America.     Excitement  does  not  ap- 
paj^'riUy  injure  the  lactation  of  ttiese  cows,  while  it  inevitai^ly  throu^s  out 
of  "Xfuilibriuni  the  milk  of  the  vvell-cared-for  dairj'  cow.     If  the  same 
rari'  slwuld  be  applied  to  regulating  the  woman's  life  as  can  be  employed 
ii*ih»'i)am,  %ve  should  encounter  fewer  dillicultics  in  human  breast-feed- 
ills'.  The  feeding  of  the  I'ows  si i on  Id  have  for  ifj^  obji^et  the  [jroduction  of 
ill  t*pm,  nutritious,  digeslible  ujilk  and  the  careful  avoidance  of  over- 
^fiiiiufafinn  of  the  ladeaf  secretion.     The  exact  chemical  analysis  of  any 
onvmtUm  used  forieeding  cows  for  our  purpose  nmst  bt*  carefully  consid- 
m^  ia  accordance  with  the  ratio  of  the  digestible  nutrients  of  the  food, 
mi  this  must  of  course  be  arranged  practically  from  the  recogni/.ed  food 
iajiies,     A  great  variety  of  food  is  necessary  in  feeding  cows,  but  in  the 
fT^nsiitjon  from  green  foods  to  dry,  or  the  reverse,  umch  care  is  needed  to 
gmdtiaie  ttie  change*  as  disturbance  in  the  eqnilitirinm  of  the  mammary 
^hnd  k  rajiidly  followed  by  injurious  effects  on  the  consumer.     In  past 
tttne^  lM*fort*  I  could  rely  as  I  do  now  on  this  carefully  nianagt^d  cliauge 
of  ratjnrtd^  Uie  spring  of  the  year  with  its  flush  pasturage  and  the  fresh 
gut-    ^  "    ving  the  autumn  niins  were  fruitful  soui'ces  of  infantile  digestive 
dis!  in  my  nursery  practice. 

All  these  links  in  the  chain  which  constitutes  a  successful  substitute 

'^    ■  ar**  of  grt^al  iinportance.    The  cows  rjiust  bv  kept  clean  by  groorn- 

,  ^    .  i'l    ttie  necessary  waslung,  the  precaution  always  being  laken  to 

rob  the  moistened  purls  dry.     The  milkers  should  be  dressed  in  clean, 

^ivrilr/A^d  while  suits  and  raps.      Their  liands  and  arms  should  be 

, .^'hly  ficrubl»ed  before  milkiug.     Tlie  handi^  in  milking  should  be 

kept  dry.  The  uuIkirtg*stools  slum  Id  be  made  of  metal  so  that  they  can 
be  sterilized.  The  milk  should  be  drawn  with  some  force,  simulating  the 
ac-tion  of  the  caltl  and  at  each  milking  every  drop  of  milk  should  be  drawn 
out.     The  niitk  should  be  drawn  into  sterilised  pails  and  carried  imme- 
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dialely  froDi  trie  barn  to  tiie  milk-housa,  wliich  should  he  a  sullicient  dis- 
tanct*  from  the  bani  to  be  free  from  odors.  No  meatis  yet  known  to 
science  can  prevent  soiiie  few  bacteria  coming  into  ttie  milk  during  tie 
inilking-time,  thou^4i  ii  is  possible  to  reduce  tlie  number  so  greatly  m  to 
make  Ihe  milk  prdfUicaUy  sterile  for  the  purpose  of  in^t  feeding,  par- 
ticularly ii  tlie  second  tialf  (jf  Ihe  product  nf  the  udder  alone  is  used  and 
milked  into  stfrile  tubes.  The  first  half  probably  contains  many  bacteria, 
which,  entering  from  without,  have  reached  the  lo^ve^  portion  of  the  teau 
Tlie  major  part  of  the  bacteria  present  in  the  milk  are  such  bs  cause 
the  usual  acid  fermentation  whicii  we  recognise  in  the  commnn  souring  of 
milk,  but  there  an^  many  species  of  bacteria  which  ou^^lit  to  l>e  prevented 
from  gaining  access  to  the  milk,  arising  from  mouldy  hay,  straw,  or  fodder, 
partially  tiecayed  roots,  and  the  natural  decay  of  the  wood- work  of  the 
bam  and  adjoining  buildings.  These  latter  varieties,  vvhieh  are  found  to 
be  especially  inimical  to  the  preparation  of  substitute  foods,  cause  in  some 
cases  the  alkaline  fermentation  and  ottier  abnormal  conditions  of  nutk, 
Every  bam  apparently  lias  its  own  set  of  bacteria,  and  the  jlom  in  Amer- 
ica do  not  exactly  resemble  the  analogous  European  species  which  have  so 
often  been  deseiibed. 

The  bacteria  which  are  found  in  cow^s  milk  do  not  necessarily  come 
from  external  soun:es,  whether  they  be  of  the  cow  lierself  or  of  her  sur- 
roundings, but  may  also  come  from  some  part  of  the  milk  tract  between 
the  udder  and  the  end  of  the  teat  These  conclusions,  it  may  be  said,  are 
made  with  reference  to  healthy  cows, 

Infeotious  niammitis,  to  some  extent,  seems  clearly  to  be  carried  by  the 
hands  of  the  milkers  from  cow  to  cow.  This  also  [joints  to  the  fact  that 
bacteria  jnay  liiid  their  way  to  the  ducts  through  the  teats. 

TiiBERcuiiN  Test  of  Cbws.^ — It  is  very  important  that  certain  preeau- 
tions  should  be  taken  to  prevent  the  use  of  cows  wliit^i  are  atrected  with 
tuberculosis.  It  is  probable  that  three  per  cent,  of  the  cows  whose  nulk 
is  used  for  food  are  tuberculous.  Where  tuberculosis  is  developed  to  such 
a  <tegree  in  the  cow  as  to  be  dangerous  to  the  consumer  uf  the  milk,  tlie 
disease  can  be  usually  detected  by  a  skilful  veterinarian  by  mean^  of  the 
physical  examinatiun  wliich  is  employed  in  cows.  But,  as  it  is  a  disputed 
question  at  present  as  to  when  tlie  milk  of  a  tuberculous  cow  becomes 
aflected,  it  is  wiser  to  adopt  all  measurt^s  of  precaulion  known  in  science. 
Of  these  measures  the  one  which  is  most  elticaeious  in  detecting  even  the 
incipient  stages  of  tuberculosis  is  the  ^*  tuberculin  test,"  All  the  co\\*s  in 
use  at  Ihe  farms  i>f  the  niilk-Uiboratories  are  subjected  to  this  test,  and 
unless  a  iR»gative  reaction  is  obtained  they  are  isolated  from  the  rest  of 
the  herd. 

Cahk  of  THfi  Milk. — After  the  rows  are  milked,  the  milk  should  he 
carried  quickly  from  tlie  cow  to  the  milk-house,  which  should  be  at  least 
a  hundred  yards  imni  the  barn  and  completely  isolated  from  all  other 
buildings.     To  prevent  the  milkers  troin  going  into  the  niilk-room,  the 
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milk  at  lh<_*  farms  connected  witli  the  iniik-laboratories  is  poured  by  moans 
i4  a  blf.K'k4in  ni[n}  tliruugli  liie  wall  ufthe  iiiilk-nH/m  into  a  hr^Q  iee-Iinod 
bliuk-Un  tank,  whirU  is  also  Uio  mixer  for  the  milk  of  the  entire  herd.  In 
Ihe  s|>art'  uf  four  minutes,  by  means  of  an  iee-jaeket,  Ihe  milk  is  cooled 
from  i^:^.m^  iX  (93^  F.)  to  below  4.44^  €.  (40^  R).  Thi^  h  to  rapidly 
n»niovc  tlie  heat,  which  is  conducive  to  bacterial  growth.  The  milk 
pass4n^  lbi\tugb  ei^^ht  thicknesses  of  sterilized  gauae  on  ils  way  to  the  tank. 
The  liiilk-nioni  is  t^ra^^tiually  clean  from  a  baeteriologif^al  stand-point,  for 
Hie  wttib  and  Hour  are  kept  wet  with  clean  water,  and  all  duj^t  is  ex* 
cliidi*cL  The  air  wliich  enters  the  milk-room  is  washed  with  steriliiEed 
H^ler  aii  il  rriti>rs.  Part  of  the  milk  is  then  passed  tlirnu^Hi  the  sepanitor, 
whUe  i>art  b  il ni wu  into  sterile  jars  for  transporlalion.  No  one  is  allowed 
to  enItT  the  milk-room  except  the  man  in  chaise,  and  he  is  carefully 
tra.iriefl  to  be  absnlutt^ly  clean  in  ] person,  lakinj^  s[jecial  care  of  his  hands, 
tiee.  and  hair,  Wliile  in  the  milk-room  he  wears  freshly  sterilized  white 
rlolhes.  In  the  milk-room  the  jars  are  sealed,  packed  in  ic!e,  and  in  a  few 
boiti^  ilelivered  at  the  laboratory. 

After  tiijlk  has  been  tivated  with  these  precautions*  I  have  had  re^ 
p4*atml  tiaeterioliigic^l  exan dilations  made  on  its  arrival  at  the  laboratory, 
mlh  Ihe  uniform  result  that  it  has  proved  to  be  comparatively  sterile, 
and  at  times  it  has  eontained  either  no  colonies  of  bacteria  or  only  one 
of  I  wo. 

No  antiseptic  can,  without  danger  to  the  infant,  be  used  about  the 
ci>w,  while  all  the  merhanit  al  devices  heretofore  tried  to  lake  the  plact* 
of  iiiaiitial  milking  have  inevitably  tended  to  impair  the  lacteal  function  of 
Ibe  udder. 

CHKMiaTRY  OF  COW'S  MILK. — We  have  spoken  of  nnlk  in 
general,  and  uf  certain  points  in  connection  with  the  chemistry  of  human 
QuinE  in  considering  the  subject  of  maternal  feeding.  In  infiired  mtbutititie 
fffpfiii^^  which  involves  a  consideration  of  the  principles  governing  the 
mmlilitiition  of  cow's  milk,  it  is  of  the  first  importance  that  the  physician 
should  acijuaint  himself  with  the  chemical,  pliysio logical,  and  bacterio- 
Io0ca]  rliaracteristics  of  the  food  with  whieh  be  is  dealing.  The  failure  to 
ipprectil^  the  importante  of  such  a  knowledge  is  responsible  for  much  of 
the  BUbunded  criticisms  of  those  who  oppose  the  methods  of  percentage 
feeding,  and  the  failure  to  obtain  satisfactory  results  by  those  who  have 
aU**m|dtHl  to  adopt  percentage  feeding  without  understanding  its  funda- 
mi'iital  princijdes.  It  is,  therefore,  well  worth  our  while  to  consider  in 
mom*  OP  lc«s  detail  certain  poirds  bearing  on  the  chemistry  of  cow's  milk. 

AvEKAiiE  AxALifsL^. — The  following  averages  are  from  analyses  by  such 
well-known  rheiuists  aii  Konig,  Forster,  and  othei-s : 


B«Ktii>ii ,  *.,- . . . , .,  Slightly  add* 

i^ptxite  gmrhy  ,,,_ , 1D29-10?^3 

WmIct .  .„ _ 8S-S7  per  cent 
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Ftcf  oenL 

Fat 4.00 

fSugur..  _._._..... , _..,. ._      4,50 

Pti.t'^Me _.._,., , , 4.00 

TntJil  mineml  matter  ..,,.,.. , , ,  , . . . .     0.70 

Chlorine ,.,. .  1^,45 

Sulphur  , . . , 0.41 

Phusph^irlc  acitl  .    .*.................,..... , 27.9ft 

Inm  o\k\^  uhd  nluniinit  ...,....».». 0.44 

Limo  , _.., _.   25.17 

Mugnefiiu . . . , ..,  .t ..,,....,,..,,...  *,^,,...*  ..,ii^-.^t,..*j*, ».     2.68 

Putjy^lQm ...♦,.. _ ..,.,.....  I ,.  ^ ,   53.00 

SodJiun 4.41* 

Reaction. — Perfectly  fresh  cow^s  milk  is  generally  ainphoteric  in  n-- 
actioii,  Imt  on  exposure  to  air  becomes  more  and  more  add,  o%ving  to  Hie 
formation  of  lar'tir  arid  by  the  action  of  ceHain  miero-origanbnis  upon  the 
milk-sugar.  The  relative  pmpoHion  of  Lhe  acidity  and  alkalinity  of  tlii* 
amphoteric  reaction  varies  in  diflorent  cows  and  at  difterent  times  dimng 
|he  period  rjf  lactation,  and  is  undoubtedly  inllucnced  by  the  character  of 
the  food  on  whicti  the  cow  is  fed  Experiments  seem  to  show  that  tho 
milk  drawn  from  cows  fed  on  the  better  grasses  in  a  half-ripe  condition 
is  trni(*h  more  alkaline  tliaii  when  lhe  cows  are  fed  on  dry  fodder  and 
grain,  wliicli  increase  the  acidity  of  tlie  milk. 

These  experiments  are  of  great  interest  as  showing  that  not  only  can 
the  product  of  the  cow,  so  far  as  its  reaction  is  concemedi  be  made  to 
correspond  to  that  of  human  behigs  by  means  of  perfectly  natural  feeiLing 
and  under  j)erfectly  normal  conditions,  but  that  this  atkaline  njodiflcation 
can  be  produced  to  such  a  degree  that  one-third  of  the  milk  is  sufficient 
to  destroy  by  its  alkalinity  the  acidity  of  the  remaining  two-thirds.  It  is 
doubtful,  however,  if  it  is  desirable  to  attempt  to  modify  the  reaction  of 
milk  for  infant  use  by  any  such  method  of  feeding. 

The  importance  of  the  subject  lies  in  the  well-recognized  fad  tliat  the 
infant's  digestive  functions  have  been  from  time  immemorial  better  adapted 
to  the  digestion  of  an  alkaline  or  a  neutral  fluid  than  of  an  acid  one* 
Whether  the  moderately  alkaline  reaction  of"  human  milk  is  an  imporianl 
factor  in  ttie  problem  of  infant  feeding  is  a  question  which  future  investi- 
gation alone  can  completely  prove,  but  with  our  present  knowledge  we  are 
not  prepared  to  dispense  with  even  ttie  least  important  ut'ihe  many  factors 
whicti  litake  up  this  |u*oblenL  At  any  rate,  we  should  be  very  suspicious 
of  a  breast*milk  wliich  shows  an  acid  reaction.  In  the  preparation  of  an 
infanTs  food  from  cow's  milk,  according  to  the  latest  exjieriments  by 
means  of  modihcation,  the  best  results  have  been  obtained  by  makmg  the 
reaction  of  this  food  correspond  to  tliat  of  normal  human  niilk.  This,  up 
lo  the  present  time,  has  been  done  bc*st  by  the  addition  of  an  alkali,  which 
is  the  only  foreign  element  that  it  has  been  found  necessary  to  employ. 

As  it  is  wise  in  preparing  a  mixture  for  substitute  feeding  to  make  such 
a  mixture  approach  as  closely  as  possible  in  both  taste  and  reaction  to 
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Fwoitian*s  !iiilk»  Harrinjrton's  cxpuiiinerrts  made  at  my  request  (Tablt*  39) 

j  wJh  liuie-wati-T  Htid  ordinary  cow's  milk  t\vanty*four  hours  old  are  im- 

ItMiFtiuit.     Lime-water  was  the  alkali  used  iu  these  experinienlB  because  it 

lis  Uie  most  simpte  actjuvant  whieh  we  can  use  for  making  cow's  Jiulk  alka- 

ilkie^  the  amount  of  lime  contained  in  it  being  so  small  that  its  addition  in 

l^ren  considerable  quantity  does  not  materially  alter  the  amuuTd  of  the 

[lotal  niineiHl  matter.     As  small  an  amount  as  one-sixteenth  part,  when 

added  to  ordinary  milk,  will  render  it  alkaline,  so  that  for  making'  an  acid 

luilk  correspond  in  its  reaction  to  woman's  milk,  lime-water  is  of  great 

\TiJat%  as  it  apparently  does  not  produce  any  other  changes  in  the  milk. 

In  addition  to  this,  ttie  taste  nf  a  mixture  which  is  made  from  onlinary 

cow's  milk,  so  as  to  eon-espond  to  the  composition  of  womairs  milk,  is 

s^ikingly  like  that  of  woman's  milk  if  it  contain  one-sixteenth  part  of 

line-walen 

Harrington  has  made  an  estijuate  by  actual  experiment  of  the  amount 
of  lime-water  wtiich  is  neetled  to  produce  an  alkalinity  iti  a  mixture  such 
BB  has  biH?u  just  mentioned  which  would  correspond  to  the  alkalinity  of 
hujitan  milk.     This  table  (Table  ;i^l)  shows  the  results  of  his  experiments. 

TABLE  :vj. 
AmMBii  of  LtTne- 

25        p*«rc**nL., -.**.,,,  Rtri»ryj:;ly  alkuline. 

1^5    \wr  L'i?iil  ,  . . ,    ....,..*...,......  Still  stniri^'ly  »1  kali  lie. 

5L*i6  p*r  avni ,...,,.,,. , . .  Slii^'hlly  l^ut  Jii^tiiK^ily  tilkfttme^  imd 

con-pspondJTJi^  tn  wurnuii  s  luHk, 

II  must  be  remembert^d  that  tltese  proportions  of  linie*water  are  those 
[fiffiuirt^l  for  onjinary  milk  twenty-four  hours  i»ld,  a  much  smaller  propor- 
^n  being  needed  to  produce  tlie  same  results  when  the  milk  is  collected 
[and  haiidh-d  with  the  precautions  insisted  upon  at  the  tami  connected  with 
mil  k-Udborat  ones. 

Specific  Gravity, — The  specific  gmvity  of  eow^s    milk  varies  from 
^1.028  to  l.u;34,  and  does  not  diJVer  materially  from  that  of  human  milk. 

Milk-Fat. — ^The  fat  of  nulk  occurs  as  minutely  thvided  ^dobules,  held 
[in  SLisi>ensiou  in  the  milk-plasma,  fontnnj?  a  fine  emnlsion.  It  is  tlefi- 
[xulply  proved  I  hat  all  of  Uie  fat  occurring  in  the  milk  is  contained  within 
■'obules.  but  whether  Ihe  globules  are  purely  fid  is  a  disputed  poird. 
J  Jig  to  Storch,  tlie  globules  are  surrounded  by  a  slimy  substance 
called  **  stronm  substance^' *  which,  by  his  analyses,  is  shown  to  be  neither 
aeetn  norlactalbnmin.  but  a  nitrogenous  njalerial  containing  fourteen  per 
cenL  of  nitrogen  and  a  reducing  substance  on  boiling  witti  minei-al  acids. 
The  b\  is  composed  Ibr  the  most  part  of  the  neutral  palmitin.  olein,  and 
stearin,  and  the  tiij^lycerides.  myristic,  butYri(%  and  caproii^  acids,  with 
of  oOier  urumportant  Qilty  acids  and  extractives.  The  percentage 
[►f /V  In  Ihc  avera^ce  cow's  milk  and  in  the  average  human  milk  is  practi- 
iy  the  same,  »\r,,  about  four  per  cent.  The  glycerides  of  the  fatty  arids 
Bposini?  tJie  fat  in  holli  co%v's  nutk  and  human  nulk  have  been  deter- 
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aiiiied,  yet  our  chemical  and  flinical  knowledge  of  Hie  nutritive  value  and 
digestibility  of  these,  separately  or  collectively,  has  not  arrivttd  at  a  point  i 
wliere  we  can  prat'lically  make  use  of  ttiis  knowledg^e,  aiid  we  therelORf 
di^'eft  our  attention  to  regulating  in  a  milk  nioditicaUon  the  pereeiifagt!  u( 
the  lai  as  a  whole. 

Fig.  51,  pago  204,  a  photomicrtjgraph  of  a  tiiin  layer  of  nulk,  shoi^'B 
the  niinule  globules  of  fat  permeating  ttte  transparent  medium.  This  U 
is  simply  held  in  suspension,  whirh  enables  us  to  sepamte  it  Basily  by 
mechanical  means.  It  is,  in  fat  t,  in  the  condition  which  marks  the  niilt 
as  an  ernulsion. 

Milk-Plasma, — The  milk-plasrna  is  tlie  fluid  in  %vtiicli  the  fat  globalt-s 
are  suspended.      It  contains  the  caseinogen,  lactalbuniin,  lactoglobulia 
niilk-su|iar,  and  various  extn^'Uves,  sueh  as  urea,  creatin,  creatinui,  hy 
poxanthin,  lecithin,  cholesterin,  citric  acid,  and  certain  niinemi  bodies  and 
gases.     Clinically,  w*e  cannot,  in  our  prestmt  state  of  knowledge,  state  the 
significance  of  the  presence  of  tliese  bodies,  though  they  undoiibtedly  an 
factor's  in  the  general  metabolism  of  tlie  body.     The  mitk-sugar,  cascino-l 
gen,  and  lactalbornio  are,  on  the  cuntitiry,  of  the  tirst  importance,  aiid  iheir] 
nature  should  be  cieai*ly  understood* 

Milk-Sugar  or  Laotoee. — ^The  sugar  of  milk  in  all  mammals  is  of  thf  ^ 
variety  called  mlfk-xnyur  or  hu-foHiu     It  is  a  simple  and  uniform  element 
to  deal  with.     Its  percentage  in  cow's  milk  is  about  4.5,  and  in  woman^sfl 
milk  about  7. 

Rej^^arduig  the  kind  of  sugar  which  should  be  used  in  making  up  a  sub-  ^ 
slilute  food,  we  have  certain  questions  to  consider  which  w^ould  seem  to  bafl 
unportant.    Cane-sugar  has  been,  and  still  is,  a  favorite  form  with  which  to 
regulate  this  part  of  tlie  solid  constituents  of  the  food.     The  reasons  given 
for  using  it  have  been  its  preservative  qualities,  as  seen  in  the  manufachire 
of  cond**nsrd  milk,  and  the  theory  that  it  is  not  liable  to  set  up  excessive 
so-called  lactic  acid  fermentation,  with  ils  consequent  disturbance  of  diges- 
tion, as  lu*s  bt'cn  supposed  to  be  the  case  with  milk-sngar.    Cane-sugar  in 
a  concentrated  form,  as  it  is  found  in  condensed  milk,  seems  to  act  as  tfl 
preservative,  but  Avhen  it  is  diluted,  as  in  its  administration  to  the  infajtt, 
cant^-sugar  terments  very  readily,  and  in  this  respect  has  no  advantage 
over  milk-sugar.     Reasoning  from  analogy^  we  should  say  that  as  milk- 
sugar  is  the  only  form  of  sugar  found  ui  the  milk  of  mammals,  il  is  there  for 
some  good  purpose,  and  tliat  it  is  needed  for  the  accomplishment  of  some 
process  wliich  takes  place  afler  the  food  lias  been  swallowed.    Both  cane- 
sugar  and  milk-sugar  arc*  convened  into  glucose  either  in  the  itdestme  orfl 
in  the  process  of  alisorption  from  the  intesthie.     Tliere  seems,  however, " 
to  be  some  dilference  in  Ihe  degree  to  which  they  can  be  used  for  pui^ 
poses  of  nutrition  betbre  they  are  converted  into  glucose.     So  far  as 
known,  whelht-r  in  plants  or  in  animals,  cane-sugar  is  merely  a  r€*serv« 
and  cannot  be  used  directly  for  mitrition.     Milk-sugar,  on  the  f>ther  hand 
is  probably  not  merely  a  reserve,  but  may  possibly  be  utili^ced  in  the 


FKKDlNa 


oy  also  Pijr  iiiilriUuii.     Tiius^  Bernard  lias  shown  Ihat  seven  grains  of 

|ilk-*ng3ir  ilissolviHl  in  an  ount'e  of  water  could  be  injecled  under  the 

i\f  a  rulibit  without  the  subsequerit  appeamnee  of  siigar  in  the  nriiie» 

litr  under  the  sjiuie  ronditions  and  in  the  same  amount  cane-sugar  was 

foimd  hi  Ih*  eliminatiHl  as  foreign  matter  by  the  kidneys. 

HiJk-^u^ar  undt^ri^oes  no  direet  afcofiolie  femientation  except  when  ex- 
hi  rertain  ufini^nal  fennents,  but  it  t'tianges  readily  to  ladif  add  in 
^imt^Uie  of  niinij^enous  ferments,  Ttie  lactic  acid  fermentation  may 
[cheriteil  by  bleating  the  niilk.  Cane-sugar,  on  the  other  hand,  easily 
H^  al^oholit'  fernHmlatioii,  but  changes  to  lactic  ai  id  less  readily 
ilk-istigar  Cant*-sugar,  moreover,  takes  on  the  bulyric  arid  fi.^r- 
iDHjtation  rnon*  r**adily  than  does  milk-sugar.  The  baciUuji  ladi^  a^rofferiejs 
{tackeiieh)  iis  pn*sent  in  normal  di«:esfion,  and  acts  on  the  milk-sugar  lo 
prtKiuce  an  oiTganii-  arid  which  drives  out  the  more  noxious  forms  of 
iiarii'rla,  wliicb  liy  their  presence  would  interfere  witti  normal  digestion* 
When  milk-sm^'ar  is  converted  into  glucose  and  galactose,  we  physiolo^- 
ive  a  ^Tadual  ronvei^ion  into  lactic  acid»  which  may  aid  in  the 
of  the  prr>teids,  tlius  ^nving  us  a  very  valuable  addition  to  ttie 
at  our  command  for  rendering  moditiod  cow's  niilk  digestible. 
Jeffries  says,  in  reference, to  the  difTert*id  actions  of  the  various  kinds  of 
par  ill  the  dig^*stive  trai^t,  that  it  is  imporljint  to  note  that  starch,  dex- 
[trin,  iuuHu^  cane-sugar,  and  dextrose  afford  material  for  the  btdyric  acid 
pi]«  wbile  nrilk-sugar  does  this  only  after  rompleted  hydndion. 
du  hi  speaking  of  Brieger's  badllus,  says,  *vMilk  is  eoa^nlated 
wiUi  sour  reacUun  tirsl  after  several  days  (eight  to  ten)  at  the  body  tciu- 
tuTC,  With  exdusicm  of  air  this  bacillus  cannot  grow  either  in  milk 
milk-fiugar  solution,  but  will  in  grajH^sugar, 

We  thus  see  ihat  Uie  milk-sugar  otrers  less  danger  of  tlie  butyric  aeid 

Befit,  wliieb  we  know  inakes  nmch  troubh^  at  times  in  the  biKiy,  and 

ier  certain  conditions  of  tlie  in((?stjne  it  should  be  exempt  from 

LtiJts  of  Brit^T^s  bat  illus. 

Wlieti  we  consider  that  by  means  of  heat  we  can  praetically  put  an 

Id  tbe  lactic  aciil  fermentation,  which  may  have  begun  to  art  upon 

'tnOk  before  it  enlers  the  slonmcl^  il  woukl  seem  thai  we  are  justitied, 

bijtii  physiological  antl  bacteriological  grounds,  hi   using  the  same 

QhU  sugar  ifi  substihde  feeding  that  is  found  iu  tlie  infanrs  natural 

im(«ad  iif  intnidudng  a  vegi^taiile  sugan  wliieh  in  luilk  is  a  foreign 

tietit. 

Tlif  ilangtr^  from  lactir  add  arc,  at  any  rate,  much  exaggerated  by 
[Hiiten*  itfi  (lib  subject, 

Protaida. — ^Ttte  protetds  of  iKirmal  human  milk  l)elong  to  Ihe  nucleo- 

rtlbtitiiii»,  and  tiave  i|uite^  a  wiih*  range  in  Iheir  variaMon ;  still,  il  is  now 

wM  rw-ogniziHl  that  their  avenige  normal  lolal  |ienx^nlage  is  v*-ry  much 

betow  Umt  of  cuw's  milk.     Assuming  tliut  the  percentage  of  proteids  in 

btfman  milk  u  Kft,  or  between  I  and  2,  it  can  be  stated  that  Ihe  relation 
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of  the  porcentago  uf  thu  proteids  in  t^<>w's  uiilk  aiid  in  human  rriilk  km 
4  to  1,5. 

The  prott'ids  i^'presttiil  the  nitroj^'onous  oleiiieiits  (if  milk  They  con* 
sisi  of  twu  tiistiiiet  tfleniunts,  tKtsehmf/eti  and  kiclalbumin  (for  clinical  pur* 
poses  it  is  not  neeessarj^  to  consider  tiie  lado«jriobulin  as  separate  fron! 
\}ie  lactaibiimin ),  ^vhich  toj^ether  make  up  the  total  perrenta^  of  pro- 
teids in  both  vvonjajTs  and  cow's  milk.  These  two  elements  differ  greatly, 
however,  in  thc-ir  relative  proportions  to  each  other  in  the  two  milts. 
This  difference  is  shown  in  the  following  Jigures  taken  from  Kiinig: 

Womflji'h  Milk.  Cow*t  MSIlL 

lier  OL'iit.  Per  0«t. 

Cfldcino^Mi , 0.69  2.88 

Lactttlbuiniii  ...,.,, 1,28  0.5JI 


TttWl  jmndds , .,..,....._.   1.^  ^4\ 


r  According  to  the  obsen-ations  of  other  investigators  the  proportion  of 
bietaJbuniin  in  whey  is  one  per  cent,  (Bulletin  28,  United  States  Depart- 
ment of  Agriculture),  which  gives  a  higher  percentage  than  in  ttie  ligures 
quoted  from  Konig.  Another  analysis  of  whey  by  Hamniarsten  gives  the 
percentage  of  laetalbumiTi  as  O.SG, 

Thus  it  is  seen  that  of  the  total  nitrogenous  constituents  uf  milk  wliich 
are  classed  under  the  gonend  tenn  proteids,  and  of  which  the  imseinogen 
and  laetalbuinin  are  parts,  the  coagulable  i)rt)teids  or  casein ogen  in  cow's 
nulk  are  proportionately  larger  in  amount  than  in  human  milk,  so  that 
under  the  same  conditions  a  laiiger  curd  will  be  tunned  with  the  Ibnner 
than  with  the  latter. 

The  question  wliotlier  tlie  casein  in  all  milk  is  the  same,  or  whrther 
there  are  several  different  caseins  acconling  to  the  ditrereuce  in  the  spixies 
of  mammals,  has  not  been  determined, 

Ttie  casein  is  precipitated  from  its  solutions  by  acids*  but  the  iin^ipita- 
tion  is  retarded  by  tlie  prc^sence  of  neutral  salts.  It  is  soluble  in  small 
excess  of  hydrochloric  acid,  but  is  a^n  precipitated  by  a  laiige  excess. 

This  acid  coagulation  of  milk  is  to  be  clearly  distinguistied  from  I  he 
coagulation  whicli  takes  place  as  a  result  of  the  action  of  the  rtnuiet  fer- 
ment, by  which  tlie  milk,  when  Iresh,  coagulates  into  casein  and  *^ sweet 
whey*'  without  any  change  in  its  reaction. 

Mineral  Matter. — The  nnneial  matter  of  cow's  milk  has  bef*n  ana- 
lyzi^d  with  comparative  care  and  success.  The  total  salts  obtained  by  I  he 
analyses  of  Konig  was  7  J  parts  in  1000  parts,  or  0*71  per  cent.  According 
to  Suldner,  the  potassium,  sodium*  and  chlorine  are  found  in  llie  same 
quantitii^s  in  wliote  milk  as  in  nulk-sorum.  Of  the  total  phosphoric  acid, 
36  to  i}G  per  cent,  and  of  llie  lime,  53  to  72  per  cent,,  is  not  in  solution. 
A  part  of  the  lime  is  combined  with  the  f^seintigen  ;  the  remainder  is  found 
united  witii  tJie  phosphoric  acitt  as  a  mixtua*  of  dicalcium  and  tricalciuui 
phosphate^  which  is  kept  dissolved  or  suspended  by  the  caseinpgeu.  The 
bases  are  in  excess  of  Uie  mineral  acids  in  the  milk-senmi,  and  the  exerts 
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of  the  forrtior  is  ronibmed  with  on/anic  acids.  At  presenf  tiie  percentage 
of  Hie  rniji«*ml  matter  in  cow*s  milk  does  nut  enter  into  I  tie  elinieal  modi- 
tictatioii  i>f  Tnilk,  but  a  more  exteiuletl  knowledge  oi'  tlie  subjeet  may  in  the 
ruturtf  be  found  to  be  of  importance. 

The  ditterenees  between  the  constituents  of  the  mineral  matter  of 
huiuan  milk  and  of  that  of  cow's  milk  are  as  follows:  in  cow*s  milk  there 
MTe  more  lime,  ma(?nesia,  poiassiujn,  much  more  phosphoric  acid,  and  less 
rhlorijie  and  sulphur. 

Water. — TheR^  is  about  one  i?er  r^ent.  Iciss  of  water  in  cow's  njilk  than 
in  human  niilk.  Chemical  analyses  nnariably  show  so  large  an  amount 
f  water  ill  human  milk  that  it  is  evident  that  the  hifant  m  intendeil  to  take, 
id  ran  best  assimilate,  a  very  dilute  Ibiui  We  must  bear  this  fact  in 
luijid  ill  preparirif;  a  substitute  food,  as  ttie  precaution  of  supplying  a 
tharoii;2b]y  diluted  food  is  of  extreme  importance  in  managing  the  infant's 
feeding  both  in  healtli  and  in  disease. 

Total  Solids. — Tlu*re  is  about  one  per  cent  more  of  total  solids  in 

'^s  niilk  than  in  tmman  milk.  These  solids  in  the  milk  are  held  partly 
III  floluUoiK  (jartJy  in  semi-solution,  and  |iartly  in  suspension. 

ArrEXTAX'Ti, — So  much  has  been  said  about,  and  so  many  physicians 
are  in  fervor  of*  dilutinjf  cow's  milk  with  such  attenuants  as  barley-water 
and  other  cental  waters,  that  a  clear  understanding  should  be  had  as  to 
the  true  position  which  such  attenualion  slumtd  hold  in  intant  feeding. 

One  of  the  objects  which  physicians  expect  to  attain  with  cereal  at- 
h  that  in  some  mectianical  way  the  attenuant  breaks  up  the 
proleids  into  finer  particles  than  when  the  milk  is  simply  diluted 
with  water  or  lime-water  or  solutions  of  sugar.  Barley-water  seems  to 
be  th«*  best  attenuant  tor  this  purpose,  and  in  comparing  the  coagulum 
obtained  by  the  dilution  made  with  this  cereal  with  that  made  with  water, 
liiiie-waten  ur  suj^ir-water,  it  Is  found  to  be  somewhat  finer  in  the 
fanner  Uian  m  the  latter.  The  barley-water  should  be  made  as  directed 
on  page  2S9,  A  decoction  of  barley-waler  made  in  this  way  contains 
mther  less  tlian  one  [ler  cent,  of  starch.  This  proportion  of  stanch  does 
liul  add  maierially  to  the  nutritive  value  of  the  mixture,  and  must  merely 
be  looked  upon  as  a  foreign  element  whi<ii  is  never  found  in  human  milk. 
It,  af»  Imfi  abu  been  recommended  by  certain  physicians,  tliis  stanh  in  ttie 
cereal  attenuant  is  dextrinized,  the  attenuant  becomes  a  solution  of  sugar, 
and  tias  no  more  mediarucal  elTect  on  the  co^igulum  than  sugar  in  water. 

The  use  of  cereal  attenuants,  excepthig  when  they  have  a  higtier 
h  percentage  for  purposes  of  nutrition,  is  chiefly  confined  to  the 
pnrlice  of  Uiose  pliysicians  who  tiave  not  made  an  extended  study  of  the 
>er  fmssibilitii's  compn>hended  in  laboraton.'  modification,  and  have  tbiled 
;m  afipriH-iaic  that  the  older  methods  of  In^atiug  the  coaguluin  of  cow's 
tailk  an?  not  needed  in  the  newer,     tinman  fuilk  never  contains  starch ; 

anijrlolylic  function  of  the  infant  is  not  fully  developed  ui  the  early 

lilis  iif  life.  Mild  jihould  not  be  taxed  hi  the  process  of  its  developments 


Tho  small  additional  mechanical  effect  of  ceR^als  on  the  ^'na^ulum  h  in- 
signitif'aiit  in  comparison  with  the  more  rational  methods  of  lrt*aUn^  Ihe 
coagnlimi ;  these  are  truths  which  the  medical  profession  will  acknowledgi* 
when  the  laboratory  system  is  better  understood  and  laboratorj^  methods 
still  further  perfected. 

The  newer  and  more  rational  methods  just  referred  to  of  dealing  vdth 
the  coagiilum  are  not  only  to  dilute  suniciently  with  water,  but  so  to  treat 
the  total  proteids  in  the  nuxlure  tliat  the  relative  proportion  of  lactalbu- 
min  and  caseinogen  shall  approach  as  nearly  as  possible  to  (hat  which  is 
supposed  to  exist  in  the  proteids  of  human  milk.  In  tiiis  way  the  pro- 
portion of  caseinogen  being  very  much  lessened,  the  ivsulting  coagulum 
of  casein  will  be  much  smaller,  and  (jractically  so  fine  that  any  mechanical 
attenuanl  becomes  useless. 

If  cow's  milk  is  diluted  with  simple  water  1  part  to  3,  the  resulting 
coagulum  is  a  little  lai^'er  than  the  coaguluiu  of  human  milk,  if,  how- 
ever, the  dilution  is  1  to  4,  the  resulting  coagulum  is  finer  than  that  of 
human  milk.  In  either  case,  however,  the  size  of  the  coagulum  must 
differ  still  furUier  if  the  hij^h  percentage  of  caseinogen  in  the  cow's  milk 
proteid  is  reduced  to  the  rt*lative  caseinogen  percentage  of  human  milk 
proteid,  according  to  the  total  proteid  of  the  mixture  and  the  lactalbiunin 
correspondingly  increased. 

Cow's  Milk  as  compared  with  Woman's  Milk, — We  may  in  concludinir 
the  subject  of  the  chemistry^  of  cow's  milk  summarisse  the  principal  ]>oints 
of  difference  between  cow's  milk  and  human  milk  in  the  following  table: 


* 
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TABLE   40. 

Wdman'^  milk  (J i recti y  Imm  the 
bn?a§t. 

R<Mi?tir>ti _...,.,....-     Amphoia-ic*      ( More   tilkuJine 

tbntj  nvUl ) 

Water 87  Ui  t?*^  }«ir  t'onU 

Mun-ral  tjititier  ... 0.20  (ht  t'ftit. 

Totiil  f4?lids. 1  a  to  12  per  cent, 

"Fais , ,  „  .       4.00  per  cent.  (  rolatively  puur 

in  fttttv  iicid.) 

Milk-^ugar lAU)  pvr  ccul. 

Prcitdds  , . .  . . .....       l.oO  jA^r  ec*nt. 

Casei  n  oped  ( K  *>nig ) 0.  '»9  pe  r  ccn  t . 

LiLcliilbumtn  (Koiiig) ,  , .       1.23  per  ei^nl. 
Colli:  uUble  pr^>teid<j  , . , .  .     Smull  t>rnjwrti«>niilly» 
CoKj]^ul«tiou  i"f  jiroteidn  by 

ttcids  irnd  saltis  ......       AVith  gT&kiex  difficulty.    Curds 

Miiidl  and  floccuJeat. 
Cf«ij^ulutk>n    iif    prt)tc>iclH 

bv  TOniK't  ............      Dfj^  Titit  coHejulftlp  repulflriy. 

Action  of  grtstric  juit^t!  . .     Proteid*  procipiuvted  but  c-asilj 

tdi£«olvt^d  ill  t<xcHj6s  of  the  gii£- 
tric  juice. 
[ 
: 


a^vjut  twenty-four  bouts  old. 
Slightly  iveid, 

86  to  87  [ft^r  ii'nU 

0,70  iKTct^nt. 
14  to  18  percent 

4.00  per  eeut, 

4. 50  JKT  t*i'f)l. 
4A*0  pcTtH^nt 
2.WS  perci?jvt. 
0.53  jierceijt. 
L«r^^^  (mt|K>rtionttUy. 

AVitb  hm  ditlit?ulty,     Cut^s 

C'itti^uliiti.'*  reudily. 
Pr:»tdds*     prtieipitiit<>d     hui 
dissolvi'd  lo^  n.-adn\% 


BACTERIOLOGY  OF  COW^S  MILK. — A  few  matters  concerning 
the  bacteriology  of  cow's  milk  can  best  be  considered  in  connection  with 
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the  ^iibjtx't  of  siibslikile  feedbig.  Respeetmg  fliis  question  Dr.  J.  A.  Jef- 
fties  vpFT  aptly  remarks  thai  ''it  is  a  curious  fad  that,  wliile  o  I  tier  people 
are  chielly  fed  on  sterilized  food,^ — ^that  is,  cooked  food,^ — uifants  ai*e  feil  on 
feoil  poeuliariy  adapled  by  its  composition  and  fluid  state  to  offer  a  home 

tfor  bacteria,'* 
It  i^  niajiifestty  very  important  to  use  a  niilk  for  modification  wliich  is 
Ml  free  sm  possible  from  bacteria.  In  the  milk  commonly  used  in  cities  the 
nuinber  of  bacteria  lo  the  cubir  t'entimetre  amounts  to  a  million  or  more. 
Ten  thousaiid  bafterui  per  cubir  centimetre  is  considered  the  maximum 
for  gtMJcl  milk*  In  the  year  18SHJ  a  daily  examination  of  the  irnlk  pro- 
dtiired  by  one  of  Hie  farms  connected  with  ttie  milk  laboratory  in  PhUadel- 

■  |itija  was  niade  at  the  Pepper  laboratory.  The  average  for  334  days  was 
1531*  bacteria  per  cubic  centimetre;  and  this  number  fell  in  the  autumn 
and  ^^irder  lo  ll*"K>  to  1195  per  cubic  centimetre.  These  figures  show 
how.  wilh  especial  care  at  the  farms,  milk  can  be  radically  changed  in  re- 
gnrd  to  t>acleri<d(^y* 

In  some  experiments  made  by  Jeffries  agar-agar  cultures  were  made 

are  and  after  the  different  fluids  were  sterilized,  and  the  colonies  of 

leria  %%'ere  counted.     His  results  coincide  with  those  of  previoos  ex- 

ilers,^ — namely,  that  steaming  for  tifteen  minutes  is  sutflcient  to  kill 

^Yelopt^d  Imcleria,  while  a  sentrnd  steaming  is  necessary  for  complete 

ilion.     Out  of  one  hundred  anil  twenty  lots  of  milk  steamed  but 

f  ooiw^all  biit  four  or  five  showed  dislind  signs  of  ehange  within  a  month, 

wliile  the  majority  of  those  steamed  twit  e  did  not  uliange  at  all 

Jeffries's  experiments  also  show  that  spores  develop  slowly,  and.  in- 
deed, rarely  fonn  in  milk,  which,  as  lie  says,  is  an  excellent  medium  for 
fTou'th,  while  spore-formation  among  bar^teria,  like  seeding  amoii^^  higher 
pJaiits.  is  a  phenomenon  of  impaired  growth.  He  also  explains  tlie  pres- 
ertration  of  some  of  the  milk  steamefl  but  once  by  the  absence  of  any 

Kig  spnn^s  from  the  start.     In  an  article  of  very  great  interest  and 
a  Ihe  practising?  iihysician,  "'t^n  the  Ricteria  of  the  Alimentary^ 
Jeffries  lias  reviewed,  at  my  request,  the  work  done  by  the  various 
dBrtc^Mogtets : 

*'  Miller,  T><'  Fiarr\%  and  Eschcrich  have  shown  that  living  ba<*teria  are 
lo  b«*  fmnMi  in  Itie  stomachs  of  men  and  animaKs,  and  ihe  Ibrmer  author 
hus  lisa  clearly  proved  that  bacteria  can  pass  through  the  stomach  into 

I  Ihe  irtti.*slimi^  and  live  for  a  considemble  lime.  ...  Of  the  morphology 
ainl  bioii^*  of  the  forms  found  in  the  stomach  little  is  known.     Ttie  field 
y  a  riew  one,  and  the  species  liave  not  been  sufllciently  described  to  en- 
able others  to  recognize  them  with  certainty.     Miller  tias  found  five  kinds 
which  give  off  carbonic  dioxide  and   hydrogen  gas,   lactic,   acetic,  and 
butyric  ar ids  b<*iug  fiirmtKl.  ,  .  .  Of  the  flora  t)f  tlu*  intestines  much  more 
tis  kfiDWii  llian  of  tliat  of  the  stomacli.    Tiie  resean:hes  of  Briegen  Vignal, 
[SlaliLafid  EsrhiTicli  have  now  proved  that  a  large  number  of  species  may 
in  the  fteces.     Bri**ger  isolah^i  two  new  kinds:  one  a  nncrococcus^ 
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wliiuli  turns  grape-  or  caiie-sugai*  ijiio  ethyl  aJeohol,  w  ilh  a  Imct*  of  acelic 
acid;  the  otlif^r  the  well-known  Briefers  baciilus.  This  spee.ies  oeeurs  iri 
the  tWues  in  vast  nunihers,  ferments  sugar,  and  dtfconiposes  albutuins. 
V%nal  isolated  ten  species  from  the  f^ces,  six  of  these  aJso  being  found  in 
tile  oinuth,  Of  these  some  produced  atid  fi*nnentatioris  and  gas,  but  un- 
fortunately they  were  not  sutlieiently  studied  to  show  their  etTeets  on 
digestion,  .  .  *  Eschf^rich  studied  especiahy  the  fieces  of  infants^  and 
found  a  lai^e  number  of  kinds  of  bacilli,  among  them  a  small  bacillus 
capable  of  converting  milk-sugar  into  laeUc  acid,  carbonic  dioxide  andH 
hydrogen  gas  being  evolved^  either  in  the  presence  or  absence  of  air, 
a  faeultati\'e  anaerolue  species,  his  baeiUm  lacfk  aerogcnes.  Eseherich 
established,  l>y  the  examination  of  a  laiige  series  of  eases,  the  fact  that  the 
kinds  occurring  in  ttie  (teces  vary  v\ith  the  food, — thai  is,  the  intesfinaJ 
contents,  .  .  ,  Starling  al  birth  with  tlie  sterile  meconium,  consisting  of 
nuiens,  epithelium,  and  Iht^  like,  infection  by  the  month  and  reftuni  quickly 
occurs,  and  in  a  short  time  almost  any  form  may  be  found,  but  chiefly 
such  putrt^fying  forms  as  proteujs  vuk/orh. 

"With  the  suckling  of  tln^  infant  and  Ihe  substitution  of  the  refuse  of 
the  milk  and  secretion  of  the  digestive  tract  for  the  meconium^  a  sharp 
transifinn  ofcurs,  Instcinl  of  the  generally  distributed  forms  caushig  dt*- 
composiiion,  only  two  kinds  are  n^gularly  Ion  nil,  baeUhif!  iavtij*  aerfM/em'9 
and  Brieger's  bacillus;  the  first  chielly  in  the  upper  parts  of  the  intestine,' 
Ihe  second  iu  Ihi^  lower  paris.  Passing  on  It)  Uie  period  of  mixed  diet, 
quite  a  number  of  forms  api)ean  among  them  ihe  ^tvepifjvoevm  coH  ffradlm^ 
the  pufrtfi/inf/  grmn  Jtuoretivtm/,  a  tetrad  cr/e^fOf,  and  aeva'ul  khuh  of  ifajtM. 
This  brings  us  to  ttie  pith  of  the  snt>ject :  Why  are  the  tlora  so  limik*d  in 
the  milk-eating  infants  and  so  diverse  hi  ottiei's?  Wliat  drives  the  foniis 
tbnnd  in  the  meconium  out?  That  tliey  can  live  tliei'e  is  clear,  as  shnwn 
by  their  presence  the  day  before.  Again,  what  prevents  forms  so  common  A 
with  meat  diet  from  gaining  a  footing?  II  is  not  the  nulk  alone,  for  milk 
is  an  almost  nnivia'sal  loud  tor  bacteria,  and  all  Hie  kinds  tbund  in  the 
intestines  thrive  in  it,  ■ 

"According  Ic^  Esctierich,  the  baeiilus  lacHs  aerogene^  and  the  milk  diet 
keep  out  the  other  forms, 

*^  Formerly,"  continues  Jeifries,  **even  before  the  action  of  ferments 
and  putrefactive  processes  were  clearly  understood.  Hie  signilieance  of  this 
question  was  seen.  The  ch)^ne  is  a  mass  admimbly  ailapled  for  jmtre- 
faelion  or  fermentation,  yet  ordinarily  but  little  of  either  occurs.  It  is  an 
alkaline  or,  as  in  the  miik-fed,  acid  mixture,  rich  in  albumins,  fats,  and 
the  slarch  group,  ani{)ly  provided  with  water  and  warmth.  Sue^h  a  mix- 
lure  outside  the  body  at  an  equal  tempenxlure  would  tjuic  kly  decompose. 
It  was  generally  held  Ihat  some  preser\'ative  aelion  was  exerted  by  the 
digestive  juices;  Hid*ter's  and  Schmidfs  dogs  with  biliary  flsluhe  wen* 
supposed  io  explain  the  wliole*  'l'ht>se  dogs,  deprived  (if  Iheir  bile,  be 
came  emaciated,  and  suffered  from  diarrhtTa  and  decomposition  of  the  in- 
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lal  t'Oijk'!its.     Thiis  it  seemed  clear  that  in  tlu'  cUisence  of  the  bile 

111  paction  uecurred,— that  is,  that  tlie  bile  was  d  powerful  pfermieide 

or  jfprm-mhibilor.     During  the  last  few  years,  however,  ditleittot  results 

ve  bt**!ii  obtained  in  eases  of  biliary  fistula,     Rohnianirs  dogs  did  not 

ufTer  from  diarrbui^a  or  jiiitrefaetiorr  iit  the  intestines,  heriee  it  is  clear  that 

llie  bile  U5  not  the  taase  of  prevention.     The  dian*h<va,  if  present,  is  due 

to  the  laTift'  aiiiount  of  tat  passed  on  to  the  lower  intestines- 

Malr  anit  Knnch  asuribed  value  to  the  bile  acids,  espeeially  the  tauro- 
lie,  basing'  thi-ir  results  on  <rude  methods:  and  Lindenbei^er,  really 
iitji  the  subje<:t,  attributed  the  action  to  the  organic  acids  in  conibina- 
n  with  Uu/  bik% 

Ail  lliis  argument  and  belief  in  the  decided  germicidal  action  of  the 
bllf  uf*etim»d  hi  the  (kce  of  the  well-known  fact  that  bile  itself  will  de- 
|if>se. 

**  From  a  barteriolo^eal  stand^point.  Miller  has  shown  that  a  ten  per 
cenL  scitntion  of  bile,  if  anything',  tkvors  growth,     Macfadyen  has  studied 
iil*%  bile  salts,  and  bile  acids  in   varying  slri*n^lhs.     The  only  positive 
results  were  got  with  the  acids ;  these  arrt^sted  the  development  of  bac- 
ieria  if  surtieiently  strong,  especially  tauroetiolic  acid*     Neither  acid  had 
tttueh  effect,  and  least  of  all  on  the  forms  causing  putrefaclion.     Proieiis 
triM  was  (jnly  anvsted  by  a  strengtii  of  from  one  to  two  per  cent, 
|Kithogi*nir  forms  were  arrested  by  a  much  smaller  quantity,  from 
mie  lo  oiie-liaif  per  mille. 

»*  If  k  tbns  clear  that  other  causes  must  be  souj?ht  for.  One  of  these 
k  to  be  tbund  iii  the  lack  of  oxygen  in  the  intestines,  as  pointed  out  by 
E^hericb  and  strangely  forgotten  by  others.  There  is  certainly  very 
little  fp.^e  oxygen  in  the  chyme,  if  any ;  not  only  is  it  scarce  in  tlie  food  at 
Uii-'  start,  bid  is  taken  up  by  the  chemical  changes  during  digestion*  and 
abo  by  the  Intestines,  Tliis  clearly  must  be  a  potent  tactor,  for  the 
nnqority  of  bacleria  require  a  fair  supply.  Accordingly,  many  bacteria 
an*  found  in  the  fivees  which  will  grow  in  the  air,  as  shortly  stated  by 
Jlac^dyrn,  ajui  tlie  mass  of  those  isolated  m  the  air  are  able  to  grow 
wiUiotit  it 

•Tills  apparent  contradiction,  the  absence  of  oxygen  in  the  mte^tines, 

ttie  pn_»^ence  of  both  af^iTibic  and  anaerobic  bacteria,  is  probably  ex- 

platiietl  by  thi*  ability  of  the  aerobic  kinds  to  draw  oxygen  from  oxyhmm- 

o^lnbin.     Tliey  Ihus  breathe  throu^^i  the  intei^tines,  as  it  were»  when  in 

lii^*  ntnlart  with  the  walls,  wliile  tlie  anaerobic  kinds  live  in  the  mass 

f  tlie  chjiue,  and  do  not,  so  far  as  we  know,  reduce  oxyht^moglobin. 

Eus*:herich,  thougti  he  points  out  the  absonci*  of  oxygen,  does  not  seem 

lo  give  it  full  vahie,  or  rather  forgets  the  subject  in  treating  of  the  action 

ot  his  tiuiic  fwid  imeiiluH.     As  before  stilted,  this  form  is  regularly  found 

1  gr^^i  nainbt'fH  in  the  up|)er  [laH  of  the  intestines  of  milk-fed  children, 

en*  it  converts  a  considerable  jmri  of  the  milk-sugar  info  lactic  acid,  and 

UiU5  pr**venls  Itie  other  forms  from  growing, — most  forms  being  suscepti- 
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blt.^  to  an  acid  reaction,  and  especially  to  tlie  oi^faiiic  acids.  The  adion 
of  salkylii*  acid  is  known  Jo  all,  and  recent  experirnenU,  of  which  Mar- 
fadyen's  (the  last)  are  the  best,  show  acetic^  butyric,  and  lactic  acids  to  be 
eflicient  germ-inhibitors  in  strengths  of  from  one  to  one-half  niille  accord- 
ing to  the  species, 

**  In  milk-fed  infants  another  point  is  the  comparative  inabiUty  of  bac- 
teria to  attack  casein,  so  that  the  bacteria  are  litenxlly  staiTed. 

*^  We  may  therefore  conclude  that  the  bile  acids,  lack  of  oxygen,  lai' 
of  suitable  albumins,  and  the  presence  of  oi^ganic  acids  are  the  causes  of 
immunity  from  the  putrefyin^^  and  fermenting  kinds  of  bacteria  to  whicli 
we  ai*e  exposed.  Certain  forms  ai^e  prubably  limited  by  the  lack  uf 
water, — that  is,  of  a  fUiid  state, — doing  poorly  if  unable  to  swun  freely 
about.  It  must  not,  however,  be  supposed  tliat  bacteria  are  scarce  in  th^ 
intestines ;  on  the  contrary,  tticy  form  a  large  part  of  the  dry  substance 
of  llie  faeces. 

**  The  ferments  act  by  the  production  of  various  acids,  chiefly  derivtHl 
from  tiie  milk-sugar.  In  small  amounts,  as  in  tlie  case  of  the  btwUhtM 
IfU'fis  aerm/tmes^  the  acid  seems  to  be  of  bcriofit,  and  ceri^ily  does  no 
harm,  as  it  regularly  occui^  in  healthy  breast-fed  infants.  In  hirge 
amounts,  however,  it  must  tend  to  over-acidify  the  contents  of  the 
intestines  and  interfere  with  the  action  of  the  digestive  fluids," 

MILK  -  LiABORATOEIES  AKD  PEBCHNTAQB  FEEDING.— 
General  Consiuebatlons, — When  human  milk  that  is  suited  to  the  hidi- 
vidual  infant  cannot  be  obtained,  or  if  obtained  cannot  be  regulated  by 
mnditication,  it  is  desimble  to  substitute  for  it  the  combination  of  ele- 
metds  which  such  a  human  milk  represents.  To  accomplish  this  we  must 
have  materials  which,  wiiile  closely  resembling  the  elements  of  normal 
human  milk,  are  easily  obtained. 

Physiological  experiments  on  the  mammarj^  gland  show^  that  the 
albumin  of  the  railk  is  not  directly  an  exudation  from  the  lymph-vessels 
supplying  the  njannnary  gland,  but  that  it  is  actually  modified  in  the 
gland  itself  We  thus  see  that  the  mammary  gland,  besides  being  an 
elaborator  for  infant  nutrition,  is  also  a  modifier.  This  suggests  to  us 
Ihat  the  modification  of  milk  is  not  contrary  to  nahire's  method  of  pre- 
paring  food  fur  infants.  Following,  therefore,  nature  closely,  we  havef 
learned  that  the  proper  modiiication  of  absolutely  pure  and  fresh  milk  is 
the  vital  principle  which  should  underlie  our  etlbrts  to  pertect  a  subsLitutu 
food. 

The  infant  at  tlie  breast  receives  for  its  nutriment  a  fluid  which  is 
fn?sh,  sterile,  amphoteric,  or  faintly  alkaline,  which  has  a  temperature  of 
3*>,7''-;i7,8^  a  (y8''«100^  R),  tumishfd  in  an  amount  proportionate  h> 
the  age  and  siw  of  the  consumer.  It  is  this  fluid  which  we  have  to  copy 
in  every  possible  detail  when  we  undrriake  lo  prepare  a  substitute  food* 
We  should  also  consider  as  foreign  mailer,  to  be  carefully  avoided,  any 
element  which  we  know  is  not  to  be  found  in  the  milk  w^e  are  copying. 
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Tlif*  arialys*?s  nt'  hn/iiaii  milk  U*avh  us  that  thtTo  is  a  great  capacity  in 
dilten-^nt  uifanU  to  assimilate  a  varit'ty  of  ijroportions  of  tlie  same  rm- 
Iritive  elements.  In  all  probability  the  iniant  needs  a  variety  in  its  food 
SDtiiewhat  to  tlie  same  extent  as  does  the  adnlt.  In  ordeft  therefope,  to 
ropy  nature  closely,  we  must  have  some  means  of  preparing  a  food  not 
only  for  ttie  many  but  for  the  individual,  and  when  inlroduchig  new 
methods  for  preparing  a  substitute  food  we  must  recognize  the  necessity 
of  providing  for  many  prescription  possibilities.  In  this  busy  age  of 
scientjftc  rational  niedieine  physicians  all  over  tlie  world  demiuid,  lirsl, 
means  of  saving  time,  and  second,  exact  metliods  of  work,  which  in 
tbumselvps  soon  become  tiinf>savers.  In  every  branch  of  our  ari  the 
tendency  is  growing  year  by  year  to  systematize  tlie  detailed  and  laborious 
work  of  Uie  indJWdual  for  the  common  practical  use  of  the  profession  at 
The  subject  of  substitute  tVethng  should  be  reduced  to  a  more 
«xacl  system,  and  an  effoH.  should  be  made  to  rescue  tliis  important 
bmnch  of  pediatrics  from  the  pretensions  of  the  owners  of  proprietary 
foods  and  ttic  hands  of  igufirant  nurses.  With  this  end  in  view,  1  have 
given  my  professional  assistance  to  the  establishment  of  a  system  of 
w»ik-lnbomlorim  where  (lie  materials  used  shall  be  clean,  sterile,  and 
exact  in  their  percentages.  These  laboratories  have  been  placed  under 
the  control  of  educated,  iidelligent  men  in  vvhoUT  we  tiave  the  same  confi- 
dence that  we  have  conceded  to  tti*^  pharmacist,  and  we  can  write  direc- 
tions for  infants'  foods  and  send  ttiem  to  these  labomtories  just  as,  hi  the 
treaUnent  of  disease,  we  write  our  prescriptions  for  the  division  of  one 
drug  or  the  combination  of  several.  As  tlie  pharmacist  has  nothing'  to 
do  with  the  various  methods  of  treating  disease,  so  the  milk-moditier  is 
simply  required  to  carry  out  the  tUn actions  and  ideas  of  the  |)hysi<'ian. 
No  special  school  of  medicine  need  be  represented.  No  special  method 
of  fefding  need  be  undertaken.  An  opportunity  has,  however,  for  the 
first  time  hi  tlie  history  of  medicine,  been  presented  for  the  physicinn  to 
carry  out  his  own  methods,  and  these  methotls  for  llie  first  time  to  be 
judged  on  a  fair  basis.  In  (his  way  only  can  each  clinical  obst?rvcr,  when 
lacking  in  success,  be  sure  that  it  is  the  fault  of  the  food  he  is  giving,  and 
not  bt*t*ause  the  food  has  varied  from  what  he  srjf)[>oscd  he  had  ordered. 

In  quite  a  number  of  cases  rattier  gross  ciianges  in  the  percent Jiges  of 
the  different  elements  of  the  milk  may  be  sulTficient  for  the  range  of  the 
kiflividud  digestion  and  for  the  nutrition  of  the  especial  case,  but  it  has 
been  my  experience  with  a  very  large  number  of  infants  whose  vihility 
was  low  and  whose  malnutrition  was  excessive,  to  find  that  the  lives  of 
UM?se  iftfants  could  only  be  preserved  by  gradual  and  minute  changes  in 
tine  pencentages  and  combinations  of  the  milk-elements.  We  tliert^fore 
eanttot  be  too  particular  m  assuring  ourselves  that  we  are  using  a  niUk- 
modirication  which  is  as  precise  as  any  knowledge  up  to  the  present  time 
tmtcJe  it  possible  to  be.  Even  slight  changes  therefore,  in  the  percent- 
of  the  three  important  elements  of  milk  of  which  we  have  mostaccn- 
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rale  knuwledi^^^e — namtjly,  the  fat,  the  sugar,  and  the  proteids — are  af  ninl 
value  in  the  management  of  the  digestion  and  nutrition  of  the  infant,  and 
these  i^hangi:?s  art?  olten  neeessan'  day  by  day  as  welt  as  month  by  month. 
With  this  fact  impressed  upon  us,  we  can  well  see  that  no  one  mixture  will 
in  all  eases  prove  successfuK  but  that  a  great  variety  in  the  percentages  of 
the  ditTerent  elements  of  the  milk  will  be  needed  in  siit>siitute  feeding  just 
as  they  already  exist  in  maternal  fueding.  This  explains  tlie  diversity  of 
results  obtained  in  the  past  wltti  the  same  food  by  diilerent  piaetitioiiers. 
Reganiing  the  subject  from  this  point  of  view,  it  is  evident  tliat  there  is  no 
especial  combination  of  percentages  for  the  especial  age  of  the  infant,  for 
the  proper  nutritive  value  of  tlie  food  given  to  an  individual  infant  must 
be  adapted  to  that  infant's  special  stage  of  development  and  to  its  special 
powers  of  digesting  certiun  percentages  and  combinations  of  percentages. 
It  has  been  frequently  observ^ed  that  an  improper  moditi cation  for  the  in- 
dividual may  do  much  harm  and  may  lead  to  something  more  than  indi- 
geslion, — namely,  to  such  diseases  of  nutrition  as  infantile  atrophy,  scor- 
butus, and  rhachitis, — so  that  it  is  exceedingly  important  that  the  pliysician 
should  understand  the  exact  modifieation  called  for  in  each  ease  as  thor- 
hly  as  he  would  the  treatment  of  any  disease  in  the  indi vidua K 
The  means  for  prescribing  a  diversity  in  the  elements  of  milk,  accord- 
ing to  the  idiosyncrasy  of  the  cUgestion  we  are  dealing  with,  is  supplied 
by  a  milk-laboratory  equipped  with  special  macliinery  and  controlled  by 
educated  milk-modifiers.  Purity  of  the  original  material  is  the  first  object 
to  be  attained.  This  material  milk,  should  be  obtuiiied  thim  cows  bred, 
fed,  and  cared  for  in  the  manner  just  described,  and,  in  order  to  insure 
absolute  unifonnity  in  the  methods,  untiring  vigilanr-e  must  be  used  in  the 
supervision  of  tlie  farm,  cows,  and  milk-house,  and  in  the  transportation 
of  the  milk  from  tJie  farm  to  the  laboratory*  It  is  also  necessary  that  the 
cows  should  be  under  the  medical  supervision  of  a  skilled  veterinary  sur- 
geon. These  are  all  questions  which  to  my  mind  have  been  definitely 
decided,  but  which  now  need  time  and  attention  devoted  to  them  to  insun? 
their  being  systematically  carried  out.  As  in  all  other  advances  wliich  are 
made  in  practical  medicine,  so  also  in  this  one  it  is  w-ell  to  adopt  at  once 
u  high  standard  of  work  and  to  demand  everything  that  can  in  any  way 
tend  to  perfection.  We  may  not  always  be  successful  in  carrying  out  all 
the  details,  but,  «n(il  we  are,  perfection  will  rjot  be  reached.  It  must, 
then,  be  borne  in  ituiid  and  understood  that  eacli  link  of  that  chain  is  of 
vital  hnportaiice,  because,  if  broken,  the  value  of  the  whole  chain  may  be 
lost.  One  end  of  this  chain  is  ai  the  niilk-farm.  Starting  in  the  stall  of  the 
cow  it  jiasses  on  tu  the  milk-house,  from  the  iiulk-liouse  to  the  nulk-lal)om- 
tory,  and  from  the  laboratory  it  should  be  carried  luibroken  and  intact  to 
the  infant  consumer 

AppAiUTrs  FOR  Feeding. — Human  ingenuity  has  not  yet  been  able  to 
devise  anything  which  approaches  the  perfection  of  nature's  apparatus  for 
leeding,  and  the  best  that  ^ve  can  do  to  offset  Itiis  complex  mechanism  is 
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to  mku^d  Uiat  which  k  exactly  Uie  revt:!rse, — namely,  an  apparatus  uf  abso- 
lute siiiiplkity, — antl  thus  coinbat  the  terideney  to  fernientation  by  pre- 
renling,  tlinuigh  perfect  cleanliness,  the  apparattis  from  becoming  a  source 
of  fennentaUon.  To  accomiilish  this  olyject  the  receptacle  from  which  tlie 
infaxit  is  h>  be  fed  should  be  made  of  ^lass,  in  the  form  wliich  will  enable 
it  to  be  most  easily  cleansed,  an*!,  as  in  the  future  the  question  of  trans- 
p4>rtatiati  will  undtmbtedly  be  a  grave  one,  the  rtjceptacle  should  be  such 
that  it  can  bo  adapted  to  tmnsit  and  not  easify  broken.  For  this  purpose 
what  are  praclically  test-tub+^s  fulfil  these  indicalions  best.  These  tubes 
have  open  mouths  lai^er  than  ttiose  usually  provided  in  the  ordinary 
nursing^bottlef  and,  havjni?  no  aiif^des,  are  readily  cleansad.  The  artitituai 
fi^ceptacle  is  not  self-re^nlatin^,  and  hence  we  must  determine  the  aniouni 
of  food  in  bulk  which  nature  pmvides  for  ttie  average  infant  at  ditferent 
iges,  and  from  these  average  figures  deduce  the  proper  amount  for  the 
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rial  in^nt.  Ttie  feeding-tubes  are  graduated  for  the  more  important 
periods  of  growth,  for  the  purpose  of  continually  impressing  upon  the 
mother  and  nui^e  what  the  physician  oflen  has  the  opportunity  of  telling 
Ibeni  only  at  the  bej^nning  of  the  rmrsing  period, — namely,  that  the  etror 
h  in  giving  loo  much  food  rather  than  too  little,  an  error,  also,  which  nat- 
umlljr  results  when,  as  is  eommonty  the  e^ise,  the  usual  eight-ounce 
attisir^-bottle  is  pnnided  as  the  receptacle  at  the  very  begitming  of  infan- 

I  have  found  that  [  can  easily  convince  most  mothers  of  the  mistaken 
of  nurses  who  advocate  ^nng  the  young  infant  lai^re  amounts  of  food, 
.fihowimr  them  the  size  of  the  infanfs  stomach  at  birth  and  comparing 
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this  siiiall  lube  which  corresponds  to  the  stornach's  capacity  mth 
ounce  nursing-bottle. 

Nipples. — A  nipple  made  of  fine  soft  rubber  adapted  to  the  es] 
infaji4  as  to  its  sixe  and  the  holes  for  the  milk  is  substituted  Tor  the  ii 
nal  nipple.  These  rubber  nipples  sliould  be  Varge  enough  to  be  U 
inside  out  and  carefully  cleansed  ailer  each  feeding.  They  shouJ 
boiled  after  being  used,  and  kept  in  cold  distilled  water  wilh  a  little 
in  iL  They  should  be  renewed  frequently^  the  ottener  the  better; 
erably  a  new  one  should  replace  the  old  one  three  times  a  week,  fl 
be  found  that  the  rubber  nipple  has  to  be  adapted  to  the  taste  of  the 
ciaJ  infant,  and  that  it  often  has  to  be  changed  as  to  its  size,  texture 
holes  before  the  infant  is  satisfied  \vith  it  and  sucks  satisfactorily  froi 

Intervals  of  Feeding, — The  intervals  between  the  feedings  given  \ 
should  also  be  adopted  in  substitute  feeding,  but  llie  amount  of  fe 
be  giv^eii  now  becomes  a  prominent  feature  in  the  division  of  the 
amount  of  fijod  whicli  it  is  proper  to  give  in  the  twenty-four  h 
according  to  the  age  and  develtjpment  of  the  individual  lufanL 

Amount  at  Each  Feeding* — The  infanrs  weight  and  its  gastric  ca| 
quite  frequently  do  not  correspond  Yet  there  seems  to  be  no  c 
that  the  weight  is  a  condition  to  which  marked  consideration  shou 
given  ^vhen  we  are  attempting  to  determine  so  difticult  a  question  a 
proper  amount  of  food  to  be  given  at  each  meal  in  the  early  monUis  c 
The  amount  to  be  given  at  each  feeding  must  be  carefully  regulated  ac 
ing  to  the  gastric  capacity- 

TABLE  4L 

GtHcrtti  RuLe»/(rr  Feeding  diirinff  the  Fir/tt  year. 
Th§  ds^Jmdifipii  fire  ^/upposed  tf*  be^n  at  6  A^M.  and  to  end  at  10  P,M* 


Ag^ 


1  w^fc, . . . 

2  wtjf  kg  . . , 
4  weeki  . . . 

6  weifki  . . . 
%  w«eke  , , , 

4  niunthi*,, 
r>  moiitbi^. . 
i\  trinnths., 

7  munihs,. 

II  iiintith*!.. 
ID  ji^n;)th.4. . 
11  uHmth*. . 

L 


2 
% 
2 
11 

A 

2J 

2\ 

'.^ 

a 
n 

3 


Kuratiei-  of 

Number  of 

P««4i>igt  In 
24tlotirt. 

Nliht 

10 

10 

9 

8 

8 

7 

0 

7 

0 

fi 

0 

fi 

0         1 

a 

0 

*i 

0 

a 

0 

5 

0 

5 

0 

t 

0 

Amount  Bt  €iieli       '   Toi&l  Ain^iuni 
FeedfJif.  boun, 


Cubic 

30 
45 
75 

TOO 
120 
135 
165 
175 
IW 
210 
210 
255 
2^5 
270 


Ouncses. 
1 


si 

n 
i 


7 


Si 


Cubic 
Oetitltnetreft. 
800 
460 
«75 
720 
800 
840 
046 
090 

la^ 
U4a 

1260 

1260 
1276 
1S25 
1S50 


The  al]f0ve  table  shows  how  tlie  intervals  of  feeding  and  Uie  an 
of  food  to  be  given  should  correspond  to  the  gastric  capacity  al  difl 
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pt'fkKts  of  the  finit  year.  It  is  so  important  to  avoid  stretching  so  easily 
(Jisti'nsibh*  an  oi^^n  as  the  stnniach  that  it  is  wiser  to  give  too  little  rathtT 
thaji  bo  much  food  in  the  early  days  of  life,  and  then  gradually  increase 
thewpouiit  if  the  infant  cries  from  hunger. 

The  lirst  month  being  the  most  critical  period  for  the  infant's  nutrition, 
as  it  is  the  time  when  the  equihbriuni  of  its  nietabolisai  is  being  eslab- 
lishetl  and  its  nhanee  for  life  is  least,  especial  interest  should  be  attached 
to  lb**  ^nes  of  careful  investigations  made  al  the  Children's  Hospital  in 
SI  [Vlrniburg  by  Ssoitkin  to  determine  the  amount  of  food  which  should 
bivgiven  in  the  first  thirty  days  of  life.  As  the  result  of  these  investiga- 
tims  li*^  Jedurt>s  tlie  rule,  '^the  greater  the  weight  the  greater  the  gastric 
caiatiiy."  Ssnitkin's  general  rt^sults  show  that  one-onc-hunilredth  of  the 
kUkti  Hrif/hi  shotdd  be  taken  a^  the  fiffure  mth  whi^jh  to  be^in  the  eowpuia- 
tim,  awl  to  this  ahottfA  be  added  one  gramme  for  eaeh  da^  of  life, 

nf  Ssniikin-t  ruli^  to  aid  in  m^tisiinp  the  food  to  e$pem€iily  dijfkuli  cofM  in  tk$ 
Jirst  (hirtp  days. 

Amount  ^  each  Feediiig. 
Emtly  Da5^,  At  15  Days. 

80  gmmmf^.  30  -h  15  -  45  ^rammt^. 

(Alwi^tit  1  ouiico.  )         (About  1^  uiinct's. ) 

45  ^rftiHmes*         45  +  15  —  64*  jajramnies. 
( AKmt  I J  ounces. )     (About  2  ouncte. ) 

(jO  ^1-]ilmIl(^.         COH- 15=  76  gmmiues. 
(About  2  ounces. )        (About  2|  ounces. ) 


4UHi  grain  lu^^ 
4AIM> 


At  SO  iiarH. 
80  +  30  =r  60  |mimme&, 

(Abc»iit  2  iiunec^. ) 
45  ~j-  30=  75  grammes. 
(About  2}  ounces,) 
60+  30  ^  m  gramme, 
( About  3  ounci^. ) 

It  k  wiser  al%vays  to  accomplish  fii^l  the  proper  digestion  of  tlie  food, 
^i^n  if  tliere  is  no  gain  in  weight,  and  then,  when  once  the  intant  is 
^iiesling  well,  lo  increase  the  amount  of  the  percentages  of  the  ditterent 
elftnjen(s.  At  times  Avhen  the  infant  is  di|^esting  well,  and  even  gaining, 
it  will  suddenly  crj^  so  hard  and  with  such  evident  hunger^  that  an  inime- 
*liale  increase  in  the  amount  of  its  food  is  not  only  indicated  but  de- 
"«3Jttlttl,  no  maMer  what  its  age  or  weighL  In  these  cases  the  stomarh 
l^prtjbably  grown  rapidly  and  out  of  its  normal  pmporiion  lo  the  age 
^'J^ize  of  the  cliild,  and  a  larger  supply  of  food  is  what  is  needed. 

THE  MILK-LABORATORY, — As  milk-laboratories  are  now  so  well 
Wjwn,  and  have  lor  some  years  been  established  all  over  the  United 
SlatMs  mid  in  Canada  and  London,  they  need  not  be  described  in  great 
ittml 

A  odlk-Iaboraiory  should  be  a  place  lo  which  the  milk  should  be  de- 

iirered  from  such  fernis  and  under  :5Uch  precaulions  as  have  already  been 

(lei(!rtb<Mi ;  jl  should  be  in  a  central  locality,  accessible  lo  as  many  people 

^pf»ssible.  and   used  ej^^Hnmvelif  to  prepare  .from  the  prescriptions  of 

[1=1.  alone,  any  moditicatiori  of  milk  which  may  be  called  fon 

ilk  is  one  of  the  best  means  for  the  cultivation  of  bacteria,  I  he 

ifutory  sihould  be  situated  in  a  healthy  locality.     It  should  be  as  free 

possible  from  contaminaling  influences,  should  be  kept  absolutely  clean, 

even*  aseptic  precaution  airainst  the  liarboring  or  development  of 


paiJingwrif  oiTganisms  should  bi'  taken.    To  insure  perteet  work  the  great" 
est  vi*i^ lance  is  needed  in  every  department  of  su(^h  a  lab*  im lory. 

From  the  moment  that  the  milk  is  i:Ielivt*n>d  from  the  farm  at  a  lem^ 
perature  of  about  4,4°  C.  (4<i'^  F,)  it  slionld  be  watehed  over  and  eareJ 
for  with  scientitie  accuracy  during  ihe  whole  process  of  the  mrHtitieaiion 
which  it  undeq^oes  in  the  laboratory.     The  milk-rooms  should  be  cool 
Und  free  from  dust,  and  isolatefl,  so  far  as  possible,  from  other  parts  of  the 
hbondory. 

Tliere  should  also  be  an  eriiirely  sepamte  room  where  the  returned 
packa^'^^'S  and  all  articles  re(*eived  from  the  homes  of  tlie  ennsimier  ?hituM 
be  direeUy  brought  from  tlu*  street  or  wagons,  and  whert*  tliese  articles 
can  be  immediately  sterili5!(*d  in  apparatus  resented  for  this  purpose. 

The  modifying  materiafs  used  iti  the  laljoratory  should  be  carefully 
kept  fijr  use  in  glass  vessels,  and  at  a  temperattire  of  about  4.4°  C  (40^ 
F.),  to  prevent  the  growth  of  bacteria.  The  reason  for  this  is  that  milk 
modified  from  materials  free  from  bacteria. is  not  only  better  for  the  infant 
than  nnlk  in  wtiieh  the  bacteria  have  been  destroyed  by  heat,  but  tlial 
there  are  certain  toxins  which  cannot  be  destroyed  by  heat,  and  by  their 
virulence  may  cause  serious  disturbance  even  alter  the  most  tliorough 
sterilization  has  been  carried  out. 

In  a  carefully  guarded  milk-supply  also  it  is  seldom  necessary  to  ever 
pasteurize  a  milk  w^hieli  is  sent  out  fnmi  a  well-equipped  laboratorj^  On 
the  other  hand,  modification  htts  been  found  to  fail  entirely  when  applied 
to  old  milk,  diriy  milk,  and  to  milk  bacteriologically  impure. 

A  special  room  should  be  provided  for  the  milk-modifiers  who  are  to 
put  up  the  mixtures  required  by  each  prescription.  There  should  either 
be  a  room  in  the  labomtory  whei^e  the  milk  is  separated  by  means  of  ma* 
chinery  and  where  it  can  be  tested  and  steamed^  or  this  can  be  done  in 
the  milk-room  at  Ihe  farm.  The  oflice  at  the  laboratory  shfuUd  be  entii^fy 
sepai-ate  fnuii  these  work-rooms,  so  that  customers  coming  to  leave  their 
orders  should  not  go  near  the  materials  used  for  modification  and  thus 
possibly  contaminate  them.  A] I  odors  should  be  excluded  from  the  work- 
rooms, as  Ihey  are  aJ^sorbed  by  milk  verj^  quickly-  It  is  iiardly  necessary 
to  say  that  the  employees  of  a  laboratory,  whether  they  be  in  llie  office 
or  in  the  work-rooms,  should  be  intelligent  and  interested  in  (heir  work, 
and  Miat  the  nuKiifying  clerks  shouhl  be  especially  instructed  in  the  neces- 
sity of  absolute  cleanliness,  should  be  made  to  understand  Ihe  daxigers  of 
sepsis  and  the  imporiance  of  asepsis,  together  with  a  practical  knowledge 
of  how  In  guard  against  and  exclude  pathogenic  organisms. 

MiLK-IiooM. — The  milk  should  be  aerated  and  cooled  to  about  (i,t>6° 
C.  (44*"  F.)  at  the  farm,  Ihen  {jacked  in  ice  in  such  a  way  as  to  maintain 
its  temperature  during  ti"ans|>m*tation  below  7.22^  C.  (45^  F*),  and  deliv- 
ered to  the  milk-n)om  wittiin  a  h\v  lioui's  of  (he  time  of  milking. 

This  milk,  as  a  result  of  the  especial  manner  in  whicli  the  cows  have 
been  fefl  and  cared  for  and  the  selection  of  them  according  tn  the  proper 
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brpwi.  may  bt*  said  to  have  an  almost  unifhrm  peirentape  of  its  elements. 
Even  at  Uiose  Unit's  oflhe  year  when  the  peR-enta^es  of  the  differenl  ele- 
lueiits  of  milk  commonly  vary  from  chanties  in  tlie  pasturage  and  in  the 
habits  and  surroundings  of  tlie  animals,  tlie  nnlk  of  these  cows,  wliich 
ftavr  their  food  supplied  to  ttiem  in  stated  rations  at  one  time  of  the 
year  as  well  wa  anotiier,  is  not  subject  to  the  elemental  variations  w*hich 
occur  in  the  milk  of  ordinary  cows, 

SeparatinchRoom. — Tlie  milk  can  be  separated  either  at  the  farrn  or 
ill  ihe  laborator}*  in  a  room  arranged  and  can^d  for  in  very  nnuti  the 
.iune  \¥ay  as  Uie  milk-tiouse  at  the  farm.  Tin*  walls  are  of  white  tile, 
ami  the  ceilings  are  of  materia!  which  can  bi.^  w;ished  and  scrubbed.  The 
flcKir  is  of  asplialt,  impenetrable  to  u  ater,  and  is  kept  Ihorougldy  moist- 
ened and  free  from  every  kind  of  dirt  and  dust* 

VnynLATOH*— In  adflition  iu  the  other  precautions  a^inst  pathogenic 

genus,  the  air  of  the  separaling-room  is  kept  fresh  and  pnre  by  means  of 

a  vi^iitilator.     This  consists  of  a  large  steel  fati,  vvhi{'h  revolves  at  tlie  rate 

vOf  two  thousand  times  a  minute,  and  by  the  force  of 

its  «'urrpnt  carries  away  any  tlif^s  or  particles  of  (hist 

^^hieti  may  come  within  its  reach.     The  air  which 

*^iDfs  into  the  separating-room,  as  well  as  into  the 

^'^Ik-poom  and  modifying-room,  should  be  washed 

**'"itli  sterile  water. 

SipahatOR. — The  cettirifiif/al  aepamior  revolves 
®*^  thousand  eight  hundred  times  in  a  ininute,  and 
^>jrfes  uith  such  searchhij?  effect  on  the  milk  that 
[^•lly  a  small  percentage  (0.13)  of  fat  remains  in  the 
ed  milk. 
be  utility  of  the  separator,  how*e%X'r,  does  not 
^^^insist  wholly  in  itjs  absolute  withdrawal  of  the  fat 
^Vt>m  Uie  milk  and  in  providing  cream  as  fresh  as  to 
time  as  is  the  separated  whole  milk :  it  accomplishes 
Wo  other  very  imporianl  results.    First,  by  its  great 

Ifsetitrifugal  force  it  separates  from  the  cream  and  the 
^fianited   milk  any  tUrt  or  tbreign  matti*r  f^f  any 
kind  which  necessarily  gets  into  every  rnilk,  and  thus  provides  at  once  a 
TimcUrally  dean  milk,  a  most  imporiant  result  from  a  bacteriological  point 

of   Ti«'W% 

Stiix. — A  still  for  freshly  preparing  eacii  day  distilled  water  is  ]>ari.  of 
the  laborator>'  equipment. 

.MfiDtFYiNo-RooM, — In  tlie  modiiying-room  the  milk  is  tested  and  the 
mo<titiratiun  of  the  milk  is  completed. 

Babcock  Pat-Teeter. — To  be  doubly  sure  that  the  chemistry  of  the 
milk  \s  wtiat  we  suppose  it  to  be  from  the  uniform  nature  of  the  primal 
milk-supply,  we  take  advantage  of  the  knowledge  whieti  we  have  concern- 

the  changes  most  likely  to  take  place  in  certain  elements  of  the  milk, 
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Tiie  percentage  of  the  proieids,  of  the  sugar,  and  of  the*  mineral  mat- 
ter in  the  milk  of  a  herd  of  this  kind,  wh^re  uniformity  in  the  feeding  is 
the  rufe,  is  not  apt  to  be  a]>predably  affected.  But  the  percentage  of  tht* 
fat  in  individual  cows  differs  from  day  to  day,  and  thus  slightly  affects  the 
percuntage  of  the  fat  in  the  milk  of  the  heni, 

Ttie  &t»  then,  being  the  element  by  which  we  know  whether  each 
milking  gives  a  uniform  product,  we  test  this  element  by  means  of  what  U 
called  the  ''  Babcock  Fat-Tester/'     Fig.  48  shows  the  Babtock  marhine. 
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To  determine  the  perc^entage  of  fal,  test-bottles  containing  the  acidifleil 
milk  are  placed  hi  a  centrifugal  maclune,  by  the  rapid  revolution  of 
which  the  fat  is  made  to  separate  quickly  and  completely.  The  milk  k 
aciditied  in  order  that  tlie  proteids,  casein  and  fibrin,  may  be  changi^d  to 
soluble  acid  albumins,  which  offer  less  i^^sistance  to  the  rising  and  aggn*- 
gation  of  the  fat-globules. 

Approximately  equal  volumes  of  milk  and  commercial  sulphuric  acid 
of  L82  specific  gravity  are  mixed  in  a  test-bottle  ^\ith  a  long  graduate-d 
neck,  A  pipette,  delivering  about  17.5  c.c.  of  njilk,  and  a  im^asuring 
cylinder  for  the  acid,  are  used.  The  bottles  are  wliirled  for  several  mhi* 
utes  at  a  tomfjeratui'e  of  93°  C.  (200°  F.)  hi  a  horizontal  wheel  making 
lT*>m  suven  to  eight  hundred  revolutions  per  ndnute.  This  wheel  is  sur- 
rounded by  a  copper  jacket,  wliich  may  be  filled  mth  hot  water  for 
heating  during  the  test.  The  separation  of  fat  by  gravity  alone  Is  not 
couiplete  even  when  the  bottles  are  left  standing  fur  several  hours.  By 
the  centrifuge,  however,  a  perfect  separation  is  accomplished  in  a  few 
minutes.  If  whirled  at  once,  no  heat  need  be  applied,  as  that  caused  by 
the  strong  acid  and  nulk  is  sulTlicJeat.  After  whirUng,  tlie  bottles  are 
tilled  to  the  neek  with  hot  water,  retunied  to  the  mat^hine,  and  whirled 
ft  for  one  or  two  miuuies  longer,  alter  w^hich  they  are  tilled  with  hot  water 
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lo  aboat  the  seven  per  cenL  mark,  and  the  machine  is  again  turned  lor  a 
short  tinie,  ttie  teinpemture  being  kept  up  by  means  of  a  lamp  or  by 
fiUiiig  the  jacket  witii  hot  water  Tlie  fat  separates  and  its  percentage  is 
noted  while  stiJI  liquid,  preferably  at  about  65°  C.  (150*^  F,),  the  reading 
^  giving  the  percentage  of  fat  directly  without  calculation  and  being  easily 
lsik«>ri  to  0.1  per  cent. 

This  daily  testing  of  the  M  enables  the  modifier  to  presence  the  accu- 
mcy  of  his  material,  and  to  correct  any  variation  in  the  percentage  of  the 
meani  bs  it  comes  from  the  separator. 

Knowing  the  exact  percentages  contained  in  ttie  cream  and  milk,  the 
alBri'  rJerk  can,  by  a  simple  mathematical  formula,  give  the  required 
cfireiljons  on  the  modifying  clerk's  formula  for  obtaining  whatever  per- 
centage^ of  the  other  elements  the  physician  may  call  for- 

ApPARATr^  FOR  THE  ThANSPORTATIOM  OF  MoDlFiED    MiLK. Pij^.    49   TCpre- 

s<*nls  the  various  forais  of  apparatus  which  are  provided  for  feeding  the 
iTiGint  in  its  home. 


In  tlie  kriiof  th*  i  l-   •x  hi, elding  citrhl  tuU-s uf  acapftcity  of  sli  ouucfia  each,    [ii  triihl  of 

ttfc  Ijailfet  I*  »  lijur^.r-..:.-  l^  .  i,  l*  wim  staml  in  tlic  middle  *>l  the  picture  U  u  tiJ]  apiufcratus  for 
wning  tlie  milk  At  the  time  of  fi^in^.  An  alcohol  Inmp  is  ahown  beneath  tht:  warmer,  aad  a  tube 
«i  ttUk  mtnd  a  tiiifnnoiDieter  for  Itstinr  thv  tempetntuni!  of  the  milk  are  in  the  tUi  waitoer.  Next  l«  and 
mibe  ii|^i  cif  the  Un  warmer  is  a  luW  with  m  eapoeUy  of  ei^bt  ount^es.  ti  h  enclofled  in  n  whH«  wofsted 
«oi|,  hm»-  lluf  nibtitrr  nipple  in  plac^,  and  h  fiUp|M:>rted  in  a  wire  stand.  In  the  rli^ht  of  the  plctun?  ii  a 
IwkM  ooOlAliiiiig  aiE  tohts  with  a  capacHy  nf  el»^ht  oune«i$  eacli.  In  fmnt  nf  ihiti  basket  aif  an  uigbt- 
«Boie»  ta^  ftiul  ft  fi^iir^nmc^  tube. 

This   apparatus  is  very  simple  and  practical  for  transportation,     A 
w!r*k<T  basket,  divided  into  a  number  of  compartmenis  corresponding  to 
Ihr  number  i>f  feedini«5  wtiii'h  are  to  be  sent  to  the  infant,  has  been 
found  to  be  tiie  most  practical.     These  baskets  with  their  tubes  can  be 
ilin>ctly  in  tlie  sleriliKer,  and  are  not  harmed  by  the  heat  to  which 
tK'^"i'!SS;iry  k*  expose  tlie  food. 

This  tin  nneplacle  can  be  placed  above  an  alcohol  lamp  ;  the  water  in 

lo  b**  on  a  level  with  the  heijjlit  of  the  milk  winch  is  contained  in  the 

'.  ami  the  tube  is  siubnierged  in  the  water.     It  has  been  found  neces- 

W  inlt#  Uw  iejupurature  of  the  food  by  means  of  a  thenfiomeler_ 
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placed  clirectly  in  the  tube.  No  rule  can  be  laid  down  by  wluch  tUt*  iL-rii- 
perature  of  the  water-bat li  determines  Uiat  of  the  milk,  unless  the  tuhn 
ai'e  of  uniibrm  thickness  and  ttie  milk  uniform  in  quantity  and  teiiiperd- 
lure  when  placed  in  the  bath.  The  thermometer  must  be  washed  in 
sterilized  water  with  llie  ^Tealest  care,  botli  before  and  after  it  is  Ui&ed 
The  food  when  given  to  the  infant  should  have  a  temperature  of  tmm 
36,6^  to  37 J °  C.  (98^  io  100^  F.), 

As  in  tiirect  feeding  from  the  breast  the  food  which  the  infant  receivts 
has  the  same  temperature  at  the  end  of  the  feeding  as  at  the  beginiiing, 
we  should  copy  this  provision  of  nature  and  not  allow  the  teniperatiiiv 
of  liie  food  to  vai*y  duriuff  the  tinu*  it  is  being  taken.  To  accomplish  this 
end,  a  white  worsted  cozy  can  be  used.  The  cozy  is  w^armed  at  the  same  I 
time  that  the  milk  is  beinj^  heated,  and  the  tube  when  jtlaced  in  il  U  pre- 
vented from  coohng.  Thus  the  infant  receives  a  food  of  unvarying  tem- 
perature throu^tiout  the  whole  of  the  feeding. 

Fig.  50  represents  an  ire-box  which  can  he  used  in  hot  wx^ather^  and  | 
ttas  proved  to  be  of  great  practical  utility.     It  admirably  serves  the  pur-  j 
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IcH^lnjjE,  holding  twt?lvi;  lubi^.    Keceptaclia  for  loe  In  centrvs  of  Lxjx.    Labomtiiry  jjnacri  tttiou-bliuiit  lii^ 
front  of  box,  uid  packinir  F>pi^r  laider  end  of  open  lid. 
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poses  of  an  express  t>ox  and  of  a  home  refrigerator.     The  ice  is  packed 
a  metal  coni|*artnieiit  in  tlir  middle  of  the  box,  and  tlie  tubes  are  placw 
each  in  its  own  compartment,  around  the  sides  of  the  iee-receptacle. 

Matebiaus  for  the  Modification  ur  Mmit. — The  ermm  as  well  a:*  the 
ftit-frt'jt^  milk  contains  its  own  detinite  pen*efiUiges  of  supu",  proteids,  ancd 
niinerat   matten     Tiie  following  analysis  shouts  the  pen-enla^^s  of  the" 
fat,  sugar,  and  proteids  hi  a  laborator}'  sample  of  sixteen  per  cent,  cream 
as  compared  witti  the  fat-free  milk : 
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Fil-r^  milk  . 


Flit. 
0.1S 


4m  3.60 

i.4(J  4.00 


To  provide  the  means   for  adjusting  the  percentages  of  the  migar 
whrli  are*  called  for,  a  carel'ully  prepared  twenty  per  cent,  solution  of 
milk-sugar  and   distilled  water  is   used.     The   reaction  of  the  food  is 
'  adjusted  by  meauis  of  Ihu'-irairr, 

In  addition  lo  the  riiaterials  used  for  purely  milk  mixtures^  other  arti« 

of  food,  such  as  freshly  prepared  oats,  barley,  and  wheat,  can  be 

I  obtained  at  the  laboratory,  and  these  mn  be  prescribed  by  the  physician 

in  any  combination  or  acconling  to  any  stated  percentage  of  fat,  sugar, 

prati.*ids,  or  stareh  which  he  may  wish.     By  calculation  also  a  whole  milk 

(fan  be  used  in  place  of  tlie  separated  milk,  and  a  giB vity  cream  in  place 

[of  a  separated  cream ,  if  a  few  hours'  notice  is  given  by  the  physician  who 

I  is  prescribing  the  mixture.     It  is  well  that  this  latter  statement  should  be 

not^d,  as  physicians  are  so  apt  to  think   that  only  separated  milk  and 

cream  are  used  at  the  laboratories,  and  that  the  food  is  ahvays  sterilized 

or  is  always  made  alkaline  vvith  lime- water.     This  is  not  so,  and  it  should 

^be  thoroughly  umlerstood  that    the  laboratories   are  ready  to  provide 

wtiatever  the  physician  orders,  and  in  wtialever  Avay  he  orders,  and  ttiat 

they  are  not  allowed  to  do  anything  else,  either  to  prescribe,  to  change 

,  the  |>fescripUon,  or  to  sell  a  modified  milk  preparation  ^\ithout  a  physi- 

[fiurs  prest*ription, — that  is,  the  laboratnrj^  is  merely  an  instrument  in  the 

of  the  physician,  and  is  in  no   ^vay  responsible  tor  tlie  n*sults 

led   from    the  feeding,  except  so    far  as  freshness  of  materia!  and 

[riBcttieis  of  eombination  is  concenied.     The  physician,  on  the  contraiy, 

u^r  his  prepamtions  to  be  delivered  unheal e<i  or  at  any  temperature, 

r  il  be  O5.o^'  C.  (150°  F.),  75°  C.  (167°  F.),  or  100°  C.  (21^°  R); 

iftlkaliiie  or  noU  ^  he  pleases,  and  if  alkaline,  made  so  in  any  way  he 

iprefefs  to  order,  such  as  by  lime-water  or  soda;  his  fat  percentages  can 

Ib^  given  him  \rith  gravity  cream  if  he  prefers  it  to  separated  cream,  and 

[his  prriteifls  with  whole  milk  instead  of  separated  milk ;  also  his  sugar  can 

I  be  i-ane-sugar  if  he  prefers  it  to  niilk-sugan 

The  physician*  however,  should  appreciate  that  separated  milk  con- 
tains lar  less  tlirt  and  much  fewer  bacteria  than  whole  milk,  and  that 
using  gravity  cream  means  a  six  or  eight  hours'  older  cream,  and  necessa- 
rily more  bacteria  tlian  a  quickly  separated  cream,  w^tiich  gives  us  as  fresh 
a  malarial  for  modification  as  the  milk,  I  personally  have  never  t>een 
able  lo  satisfy  myself  that  the  emulsion  of  the  fat  was  in  any  way  dis- 
by  tttr  separator,  and  my  clinical  experieni^e,  whi*  h  luis  been  large 
both  separated  and  uiisei>arateil  milk  and  cream,  tias  never  shown 
Uiat  any  liann  came  from  using  the  former. 

With  tliese  modifyinjs^  materials  the   modifying  clerks  combine  each 

ifiuit's  food  arcording  to  the  |jrescription  before  them,  and  pour  it  into 

glass  tubes  from  which  the  infant  is  lo  nurse.     These  tubes,  which 
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have  been  especially  devised  as  the  most  practical  for  general  use»  are 
adapted  both  for  transportation  and  for  use  as  nursing-bottles,  and  are 
easily  cleansed. 

There  are  two  sets  of  clerks.  One  set  is  engaged  ui  modifying  the 
milk  according  to  the  prescriptions.  As  soon  as  the  tubes  are  tilled  by 
the  nioditnng  clerks  they  are  passed  on  to  the  stoppling  clerks,  who  im- 
mediately seal  theiii  with  aseptic  non-absorbent  cotton  especiaJly  prepared 
for  this  purijose,  and  place  them  in  baskets,  the  compartments  of  whieli 
are  adapted  to  the  number  of  feedings  ordered  for  the  special  infant  The 
tubes  are  kept  on  tube-racks  ^\ithin  easy  reach  of  the  modiiying  cWrb. 
Each  basket  has  its  o%vn  label  attached  to  it,  vnih  the  address  of  lie 
person  to  whom  it  is  to  be  sent. 

The  rule  of  absokite  cleanliness  is  carried  out  in  every  possible  detail* 
fi'om  the  table  on  wliich  the  materials  are  combined  to  the  dress  and 
hands  of  tlie  clerks. 

The  milk  is  thus  separated  and  recombined  according  to  the  prescrip- 
tions, stoppled,  and  placed  in  their  respective  baskets  for  Iransportation. 

Sterilization  of  the  Milk, — The  sterilizer  is  so  arranged  that  the 
steam  which  passes  through  it  can  be  i*egiilated  so  as  to  produce  ajiy 
degree  of  heat  required  up  to  100^  C,  (212^  F,),  Tliis  is  accomplished 
by  a  regulator  attached  to  the  steain-pipe.  The  man  in  chai^'e  of  the 
heating  of  the  food^  by  keeping  his  hand  on  the  regulator  and  his  eye  on 
the  thennonieter  %vhich  is  fitted  to  the  sterilizer,  can  sidjject  the  baskets 
and  the  tubes  in  them  to  whatever  degree  of  heat  is  ordered^  and  Qf_^ 
course  for  the  length  of  time  required.  ■ 

The  question  whether  milk  should  be  boiled  or  steamed  is  one  w*hich 
is  not  of  much  significance,  and  can  be  settled  according  to  the  fancy  of  — 
the  individual  practitioner,  a  greater  or  less  destruction  of  the  bacterid 
contained  in  the  milk  taking  place  according  to  the  degree  of  heat  to 
wMch  it  is  submitted.  My  own  experiments  in  comparing  steamed 
with  boiled  milk  show  that  the  odor  and  taste  of  boiled  milk  are  present 
when  milk  is  steamed,  but  to  a  much  less  degree  than  in  boiled  milk ; 
also  that  while  a  thick  scum  is  formed  on  milk  boiled  for  t%venty  minutes^ 
which  is  tenacious  and  does  not  disappear  on  shaking,  only  a  vt^ry  t 
scum  forms  on  milk  steamed  for  twenty  minutes,  and  that  tliis  is  n 
tenacious  and  almost  entirely  disappears  on  shaking. 

After  the  food  lias  been  heated,  the  baskets  are  taken  out  of  U 
sterilizer  and  placed  in  the  cooling-tank,  where  the  temperature  of  t 
Ibod  is  reduced  to  13,3^  C.  (38*^  p\).  The  baskets  are  then  placed  in  i 
delivery-wagon,  wtiich  conveys  them  to  their  various  destinations. 

When  the  baskets  are  delivered  at  the  homes  of  the  consumers,  tb( 
baskets  and  tubes  of  the  previous  day  are  returned  to  the  laborator>% 
When  they  I'each  the  laboratory  they  are  taken  directly  frtmi  the  street  to 
the  wash-room,  wliieh  is  entirely  shut  off  from  the  rest  of  the  laborator)\ 

Wash-Room. — ^In  the  wasii-room,  in  order  to  carry  out  absolutely 
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^HBqitir  precautions,  ttn^  baskets  and  everything  whicli  has  been  relumed 
^B  1(1  I  lie  ImJiumtur)'  ari*  |j  laced  in  a  special  sterilizer  connected  wiUi  tlio  wash- 
^■foom.  Tlie  bottles,  after  being  sterilized,  are  thoroughly  washt^d  in  tubs, 
^■wWcli  apL'  especially  ailapted  for  this  pnr]:)ose,  in  a  solution  of  soda  and 

water.     All  the  lags  and  stoppers  are  destroyed  after  sterilizaLion,     The 
1      basliets  are  of  woven  ml  low,  and  are  easily  kept  sterile. 
mm        111  this  way,  always  guarrli ng  against  possible  infection  of  all  kinds, 
H  tbo  laboratory  enables  us  to  make  use  of  the  chemical  and  baclerioiogiml 
H  knowlinlgi*  which  we  have  acquired  in  connection  with  the  feeding  of 

in&inis,  and  fulfils  (he  n^qiiirernents  of  that  system  of  substitute  feeding 
I       which  n\i  to  the  present  time  has  proved  to  be  the  best. 
^P       PnixciPLEs  OP  pRSSCRiPTiON  WaiTiNti  IN  pEBcENTAGt:  Feedikg. — Let  It  be 
~  sijppos*^!  that  a  modified  milk  is  to  be   pres<*ribed   for  an  infant  four 

months  old  with  a  nonnal  digestion  and  of  nonnal  weight  ajid  general 

deveiupment.     The  n*giilar  prescription  blank  issued  by  the  laboratory 

can  be  used,  but,  of  eonrae,  a  niiJk  prescription  can  be  written  bb  one 
^m  wtiuld  write  for  a  drug. 
B       The  following  is  a  sample  prescription,  in  which  the  physician  writes 

for  a  total  proteid  without  rc^ference  to  the  relative  proportions  of  casein- 

ogen  and  ladalbumm : 


f%% ...,.   ,  400 

MUk-«i«iE^. ..,.„ 7;tiO 

^^  Tc4i^  pruieid , l-BO 

^■^     (&)  IrfietMlbuitiiii  iwhey  prttti^iil),.. 


Opdef«4  for 


Number  of  fe^^dings   . . , « .      7 

Amount  of  each  feeditijL^. .  136  L\c.(f34J). 

Infant's  age  . » , 4  month** 

Infarit^6  weight  ,..*,, 14  potinde, 

Alkalini^  ...,,, , .       5  per  cent. 

Heat  at, lSo»  F. 


Signature, 


In  icgard  to  the  question  of  the  reaction,  it  can  he  left  to  the  milk- 
modifier,  as  we  leave  to  him  the  c^T}iiig  out  of  other  directions  con- 
tained in  the  prescription.  If  the  milk  brought  to  the  laboratory^  on  tlie 
special  day  when  we  are  sending  our  prescription  has  been  produced  from 
earns  fed,  sus  has  been  pre\1ously  riescribed,  on  sugar-beets,  the  milic  may 
be  already  sufliciently  alkaline  fi*r  an  infant's  digestion  when  norniaL  If, 
oti  the  contmr)%  the  milk  hiis  its  usual  acid  or  amphoteric  reaction,  the 
fiulk-modiBer  will  make  it  slightly  alkaline,  in  accordan<*e  with  the  jjhysi- 
dan^s  pr*!Scription  and  according  as  the  milk  of  the  special  day  has  a  greater 
or  less  acid  reac-tion;  or,  \f  so  ordert^d,  ho  will  make  the  alkalinity  corre- 
spond to  five  i>er  cent.,  ten  per  cent.,  twenty  per  cent.,  or  to  any  percentage 
desirHl.  For  ttiis  puqjose  lime-water  sliould  be  used,  as  being  the  best 
material  and  as  least  likely  to  do  harm.  If,  however,  tiie  infant's  diges- 
lioii  b  not  nonnal  and  we  wish  to  prescribe  a  precise  amount  of  lime- 
wati*r,  we  can  do  so  by  writing  for  whatever  percentage  we  choose,  as  we 
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do  for  tiie  oMier  elements  of  the  milk.  In  modifying  the  milk  which  corat^ 
from  tlie  farm  connected  with  the  laboratory,  as  a  nile,  one-tweutielh 
part  of  lime-water  (fiTe  per  cent)  is  sullicient  to  make  the  reacUon  corre- 
spond to  that  of  normal  human  milk.  Table  39^  patfi*  175,  shows  what 
the  percentage  of  linje- water  should  be  in  order  to  obtaiii  a  greater  tir 
less  doj^ree  of  alkalinity.  The  hydrate  of  Ihne  is  said  to  be  sohible  to  the 
extent  of  1  part  in  778  parts  of  water  at  a  temperature  of  lo.o'^  C,  (60^ 
F.),  This  woidd  make  one  ounce  of  Mme-wattT  to  contain  rather  more 
than  0.(J3  gmnnne  {|  gi-ain)  of  CaOjH,,  hydrate  of  lime. 

The  milk  from  the  farms  connet^ed  with  the  laboratory  has  proved 
to  be  comparatively  free  from  bacteria,  and  hi  most  instances  it  is  un- 
necessary to  destroy  the  few  ha<*teria  whicli  exist  in  it ;  and  as  it  is  not 
harmful  to  the  infant,  it  need  not  be  exposed  to  heat.  When,  however, 
the  milk  has  to  be  transported  a  long  distance^  or  when  the  infant  has 
a  delicate  digestion  or  is  sick,  it  is  often  better  to  heat  the  milk  to  68.3" 
C.  (155°  F.).  This  temperature  is  sufficient  to  kill  those  developed  foac- 
teria  which  would  be  of  any  harm  to  the  digestion  of  the  infant^  and  at 
the  same  time  is  below*  T2°  C.  (161, 6"^  F,),  the  pohit  at  which  coagulatiim  _ 
of  the  proteids  is  supposed  to  take  place.  We  tlius  obtain  a  practically  | 
pure  fresh  milk,  uncooked  and  sterile,  W>  therefore  wrrite  in  our  pre- 
scription 6«.3°  C,  (155^  F.).  If  the  milk  is  to  he  sent  an  unusually  long 
distance,  if  the  weather  is  hot,  or  if  the  milk-supply  has  to  last  more  than 
twenty-foor  hours,  a  higher  degree  of  heating  can  be  used,  according  to 
the  wish  of  the  prescriber.  Thus,  100"*  C.  (212°  R)  is  a  temperature 
used  for  these  purposes  at  the  laboratory.  When,  again,  we  wish  the 
milk  to  be  absolutely  sterilized,  as  may  be  the  case  wlien  we  are  pref^aring 
it  for  an  ocean  voyage  or  for  a  trip  across  the  continent,  nol  oidy  a  higli 
degree  of  Iieat,  100°  C.  (212°  F.),  but  two  or  three  heatings,  with  intervals 
of  Iw^enty-four  hours,  are  necessary  for  this  complete  sterilization,  and 
this  can  be  called  for  in  our  prescription.  The  length  of  time  dtiring  wliieh 
the  milk  should  be  heated,  as  a  rule,  ean  be  left  to  the  judgment  of  the 
superintendent.  Ten  minutes  is  often  sufficient  to  kill  the  developed  bac- 
teria  and  to  make  this  especially  protected  milk  practically  sterile.  Expe- 
rience, however,  has  proved  that  during  transjioriation  the  milk  is  often 
exposed  to  tempemtures  conducive  to  the  further  development  of  bac- 
teria, and  that  prat;tirally  the  bactt^riological  results  which  we  oblain  in 
the  laboratory  do  not  entirely  Iiold  when  the  nulk  is  exposc^d  to  these 
varied  conditions  of  transit*  As  a  rule,  therefore,  from  twenty  to  tlurty 
minutes  is  the  proper  time  to  heal  nuxtures  of  modifled  milk  sent  from 
the  laboratory. 

When  the  prescription  is  sent  to  the  ofHce  the  clerk  copies  it  into  a 
bookr  wliich  records  each  day's  feeding  of  each  individual  infant,  and 
then  translates  the  physician's  prescription  into  such  form  as  can  be 
readily  understood  by  the  modifying  clerks*  Of  couivie  this  fonn  may 
vary  in  different  parts  of  the  world,  according  as  the  metric  or  the 
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Ihecary  sysleni  is  in  use.  In  the  work  of  the  American  laboratories, 
allhougli  the  [>rescrii)tions  are  written  by  llie  physicians  in  the  metric 
system,  il  has  been  found  more  convenient,  when  delivered  to  the 
patrons  of  the  labomtor>%  to  have  the  amounts  expressed  in  ounces  and 
dmrhms.  The  oOice  clerk,  after  translating  the  metric  percentages  into 
otiures  and  drachms,  copies  it  on  to  a  blank  called  the  modifying  clerk's 
prescription* 

The  prescription  i.s  then  placed  in  the  hands  of  the  modifying  clerk, 
who  com  bines  the  different  elements  of  tlie  prescription  by  means  of  the 
elemental  materials  which  have  been  brought  into  the  modifying-room 
from  a  difTerent  pari  of  the  laboratory, 

Practical  Limits  of  Laboratory  Modification, — I  haire  requested 
physicians  to  write  their  prescriptions  witliin  certain  limits  as  to  the  per- 
centages of  the  fat,  sugar,  and  proteids»  aud  to  allow  the  mineral  matter 
for  the  present  to  regulate  itself.  The  limits  which  np  to  the  present 
time  tlie  laboratory  has  found  it  necessary  to  place  on  the  prescriptions 
for  the  milk-modifiers,  and  within  which  the  modifying  clerk  is  supposed 
to  put  up  the  prescriptions,  are  as  shown  in  the  following  table : 

TABLE  42, 

Fat  . .  . *.*.,..,. from  0.08  U*  8(5.00 

SugKT  ,  ...._--„.,,.,,-. , ..    fWim  0,87  U*^.00 

Proteidfi  _.„_..  _..,._ .___............  IWjm0.22to    4,00 


Tliere  m  not  much  doubt  that  in  the  future  more  and  more  exact  re- 
sults Will  be  obtained,  representing  definite  pereeulages  of  still  wider 
limtta  The  results  obtained  from  combining  the  modifying  materials  used 
by  the  modifying  clerks  have  so  often  been  proved  to  be  practically  cor- 
rect, that  we  can  assume  tliat  when  w^e  wTite  a  prescription  we  shall 
obtain  in  return  a  product  which  in  its  various  elements  comes  within  a 
fifactioti  of  one  per  ct?nt. 

The  following  figures  show  the  various  combinations  of  different  per- 
centages^ which  when  written  for  can  be  supplied  by  the  lal>oratories : 

TABLE  4:^. 

Low  Fftis. 

%i..      . ._,.,   0.03  0.04  0.08  0J2-If] 

Sugar . 2.00  a.OO         4-^x00  6,00-7.00 

Pmt^fk. .••,„..,.,..,  0.76  1.00  2.m  3.00-tOO 

8i»gmr,  _,.,.. 0,87  1.40  2.12  3.50-4,30 

Wt    ,    . 2,00  3.00  ^M)  4.00 

Pfutdili.. 0,76  1.00  2.00  3.ffl)-4/00 

.....,._. ,.0.22  ilM  0,45  0.6E 

P^ ,2.00  3.00  4.00  4.G0 

g<igar... .,. 2.00  a.OO  4,00-5.00     6,00-7.00 
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The  low  Eats  show  the  lowest  percentage  of  fat  which  can  pmciicallT 
be  used  at  the  labomtorj%  and  have  been  combined  with  various  possible 
percentages  of  sugar  and  of  proteids.  The  low  sugars  show^  in  like 
manner,  the  lowest  percentages  of  the  sugar  which  can  be  conibineil  vnih 
these  various  percentages  of  fat  and  proteids*  Finally,  the  low  protdds 
show  the  various  combinations  which  can  be  obtained  with  the  fats  and 
sugars. 

The  Use  op  Whey  in  Percentage  Feeding* — Although  at  present  our 
knowledge  of  the  comparative  elemental  percentages  of  the  total  proteids 
in  both  human  and  cow's  milk  is  inexact,  yet  we  can  at  least  arrii-e  at 
approximate  results,  \dth  much  bene  lit  to  an  infant  with  weak  digestion,  in 
our  endeavor  to  make  the  relative  proportion  of  the  lactalbuinin  in  cow's 
milk  correspond  to  what  is  probabij'  provided  by  nature  for  purposes  of 
nutrition  in  the  proteid  of  human  milk.  It  is  evident,  on  examining  the 
analysis  of  the  proteids  of  human  milk,  that  for  some  good  reason  the 
casein<3gen  is  small  in  amount  in  comparison  with  the  lactalbuniin.  In 
cow^s  milk,  on  the  contrary,  the  lactalbuniin  is  small  in  amount  in  cnm- 
parison  with  the  caseinc^^en. 

Thus,  while  in  human  milk  the  lactalbuniin  is  about  two-thirds  (|)  and 
the  caseinogen  about  one-third  (J)  of  the  total  proteids,  in  cowg  mUk  the 
lactalbuniin  is  only  one-sixth  (i)  to  five-sixths  (^)  caseinogen.  (K5nig.) 
We  should,  therefore,  first  determine  the  total  proteid  percentage  and  then 
calculate  the  amount  of  wiiey  needed  to  obtain  two-thirds  (|)  laetalbuniin 
and  one-third  (i)  caseinogen.  As  \dth  our  i>resent  knowledge  this  is  not 
practicable  except  in  comparatively  low  proteid  percentages,  we  should 
calculate  to  come  as  near  these  proporiions  as  possible* 

If,  therefore,  we  are  writing  a  prescription  which  calls  for  a  total  pro- 
teid of  1  per  cenL,  we  should  calculate  to  have  0.75  per  cent,  of  laetal- 
bumin  and  0,25  per  cent,  of  caseinogen*  A  prescription  calling  for  fat 
Z  per  cent.,  sugar  6  per  cent.,  proteid  1  per  cent.,  alkalinity  5  per  cenL, 
would  be  written  as  follows: 


B  Per  fJeiit. 

Fat * ^00 

Sugar... ._, 6;00 

Proteids  (totjil).__. . .  _  „  ._ 1=00 

(ti)  Lactttlbumin  (whey  pToU*i<l)..  Oj75 
(A)  CaaeinugeEi 0:25 


NuiiiWr  of  foldings. .  , . » * 


9, 


75ce.  {32i). 

Infant's  age  . , ^  ^ 3  weeks. 

Infant's  weight, .....,..,       1»  ptiundfi. 

Alkalinity  ...,.., 5  p^r  eent> 

Heat  at.' ,..,._,_   165°  F. 


It  is  to  be  noted  that  although  the  total  proteid  percentage  in  the  milk 
for  an  infant  may  be  considerably  increased^  it  is  these  higher  percentages 
which  are  the  most  imiHonal  in  their  nutritive  values  in  the  early  uuniihs 
of  infancy,  if  we  hold  to  the  rule  that  tlie  caseinogen  should  be  only  une- 
third  of  the  total  proteids.  This  mtio  of  lai'laibumin  to  caseinogen  can 
be  obtained  if  we  are  writing  for  a  low  proteid,  as  in  the  above  prescrip- 
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lioiu  or  in  a  prcscriprion  calling  for  a  total  proteid  percentage  of  0,75^  of 
wtiich  0*:i5  pvT  cent,  shall  be  easeino^en  and  0,50  per  cent,  lactalbumiiip 
II  on  the  oliicr  haiid,  we  write  for  a  h^fh  total  proteid,  sucli  as^  3  per  cent., 
Uie  highest  perct'ntage  of  lactalbumin  that  can  be  obtained  is  0.85,  and 
the  reiiiaLuinir  2,15  per  cent,  is  cas€*inogen,  which  pmctically  revers*?  our 
mlior  taalciti|r  the  ciiseinogen  over  two-thirtis  (|J  and  the  laclalbunnn  less 
than  one-thtrd  (J). 

It  can  be  said,  however,  that  as  the  infant  grows  older  its  power  to 
d%Bsi  imsein  becomes  proportionately  greater^  so  that  in  the  later  months 
of  in&neyt  the  tenth,  eleventh,  and  twelfth,  its  proteolytic  function  has 
tjt*eome  adapted  to  this  change  in  the  mlio  of  the  casein oj^ren  and  lactal- 
buEdn.  so  that  the  higher  total  proteids,  such  as  2»5(l,  3,  3.50,  and  finally 
4  pi*r  cent,  with  the  relatively  high  caseinogen  and  low  lactalbumin 
become  the  proper  nutritive  proportion  for  the  infant. 

The  point  especially  to  be  emphasized  is  that  in  the  early  months  of 
life,  whii'h  demand  a  low  proteid  pi^reentage,  we  can  by  the  use  of  whey 
olitatn.  in  a  modified  milk,  the  same  proportions  of  lactalbumin  and 
C89etnogi.'n  which  we  find  in  human  breast-milk  at  a  corresponding  period 
of  infancy.  A  further  consideration  of  the  use  of  whey  will  be  found  on 
page  233. 

Tlie  prescriptions  calling  for  definite  proportions  of  casein  and  lactal- 
bumiB  which  can  now  be  filled  at  the  laboratory  are  as  follows: 


TABLE  44. 

C^Mlll- 

lActalba- 

OM«ln- 

LA4!|ftlbU- 

rM. 

o^eii. 

miu. 

J*us»r, 

FaL 

Often. 

mfn. 

gllgtf. 

Mil 

.25 

,2b 

4  to7 

2,-W 

.25 

.50 

4  to  7 

1  m 

,25 

,50 

410  7 

2.K» 

.25 

.75 

4  to  7 

ijfi 

.25 

.75 

4to7 

2.50 

,50 

.50 

4  1ij7 

1410 

,oO 

.25 

4Ui7 

2,50 

.50 

.75 

4  Ui  7 

!J» 

,60 

.50 

4u»7 

2,75 

,25 

.25 

4io7 

l.€0 

.60 

.75 

4tt*7 

2,75 

.25 

.5<) 

4  Ui  7 

IJHO 

.2li 

.25 

4  tn  7 

2.75 

.25 

.75 

4  to  7 

LfiO 

,25 

,m 

4  un 

2.75 

.50 

.m 

4t4i7 

i.m 

.2& 

.75 

4Ui7 

2.75 

.50 

.75 

4  to  7 

IJSO 

.50 

.25 

4  Uf  7 

B.OO 

.25 

.25 

4t*>7 

\  m 

,50 

Mi 

4  to  7 

S.OO 

.26 

Mi 

4  to  7 

i.m 

,m 

.75 

4  to  7 

3.00 

.25 

.75 

4  to  7 

*Lm 

M 

,25 

4  l*«  7 

n.m 

.50 

.25 

4  tti7 

2.m 

.2S 

,50 

4  lo  7 

3.1X1 

.m 

.TiO 

4  to  7 

%m 

,n 

,75 

4U>7 

aw 

.r^^ 

.75 

4  bp  7 

2  00 

.60 

.50 

4  to  7 

xm 

.25 

50 

4  to  7 

2  W 

.m 

75 

4  Ui  T 

a.5o 

-25 

.75 

4  to  7 

1*1^ 

-25 

.2& 

4  to  7 

a,  50 

.,y> 

.m 

4  U*  7 

2L25 

.25 

.50 

4  to  7 

n,m 

JjO 

.75 

4  t*i7 

%n 

.26 

,76 

-1  to  7 

4m 

,25 

.25 

4tfi7 

2.25 

.50 

,50 

4  t*t  7 

4.013 

,25 

,^50 

4  tt*7 

2^ 

.60 

.75 

4  tt*  7 

4.00 

,25 

.75 

4  U»  7 

%t& 

.U 

,50 

4  III  7 

4,00 

.60 

.25 

4  t«>  7 

t.U 

,75 

.75 

4t.>7 

4.00 

50 

m 

4  to  7 

±m 

M 

.25 

4  l*>7 

i.m 

.50 

.75 

4to7 
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Heptomzation  of  Milk. — Peptonized  milk  is  cow's  milk  willi  its  pro- 
tt^ids  partially  or  eiUirL^y  prtniigysttHi  by  means  of  the  extrad  oljiaiicreas 
and  soda.    There  is  no  doubt  Uial  the  proteids  of  cow's  milk  are  at  limes 
a  Sfjurce  of  trouble  to  the  infaurs  digestion,  and  that  under  ceriain  cir- 
cuujstances  they  can  with  great  benefit  be  treated  by  predigesling  them 
fbr  a  time,  and  allowing  a  stomach  which  otherwise  dij^esfs  well  to  rest 
and  recover  its  entire  tligestive  powor.     It  k  of  use  also  where  a  decided 
idiosyncrasy  of  the  individual  precludes  the  digestion  <if  these  constituents 
of  the  milk.     In  many  cases  the  indigestion  is  attributed  to  a  lack  of 
power  to  digest  proteids  at  ail,  while  in  fact  the  stomach  is  simply  rebel- 
ling against  an  amount  of  proteids  above  the  standai-d  pert^entage,  or 
against  some  other  constituent.     It  would  seem  that,  for  the  avei^age  in- 
fant, this  predigestion  of  the  proteids  is  contrary  to  nature's  teaching. 
There  are  certain  natuml  tiujctions  which  should  be  allowed  to  act  as 
they  do  on  human  milk,  and  it  seems  irrational  ajid  contrary  to  the  laws 
of  physiology  not  to  encourage  all  Ihe  functions  to  act  naturaHy,  instead 
of  forestalling  their  action  and  allowing  them  to  fall  into  disuse  and  thus 
to  be  weakened,    Ttie  infant's  stomach  is  intended  to  digest  proteids,  and 
not  to  have  the  proteids  digested  for  it.     Clinically,  also,  the  use  of  pe]i- 
toni^^ed  milk  supports  this  view,  for,  so  far  as  I  know,  no  ygtj  brilliant 
results  have  been  obtained  from  its  use.  cj^r/jf  when  the  infant's  digestion 
has  been  in  an  abnormal  condition  and  one  which  has  called  for  some 
decided  relief  froni  the  proteid  elements  of  milk.    Peptonized  whole  milk* 
tJierefore,  as  a  food  for  young  infants  is  one  wliich  consists  of  too  laiige 
an  amount  of  digested  proteids,  too  little  sugar,  and  a  very  large  over- 
proportion  of  mineral  matter,  while  peptonization  of  niochfled  milk  should 
only  be  given  in  cases  in  whicli  it  has  been  found  that  various  conilri- 
nations  of  the  lat  and  sugar  with  very  low  pen-entages  of  the  proteids 
have  proved  inellicient. 

When  a  peptonization  of  the  proteids  is  pR^scril>ed,  the  clerk  at  the 
labomtory  calculates  tlie  amomit  of  peptonizing  powder  required  for  each 
feeding,  and  sends  a  number  of  powders  corresponding  to  the  nuruJoer  of 
feetiin^. 

The  technique  for  the  pejitonization  of  milk  is  as  follows: 

In  a  clean  glass  jar  containing  4  ounces  of  cold  distilled  or  boiled 
water  dissolve  1  gramme  (15  grains)  of  bicarbonate  of  soda  and  0,25 
grannne  (5  gi^ains)  of  |>ancreatine  (extractum  pancreatis),  to  which  add  12 
ounces  of  the  milk.  Set  the  jar  in  a  vessel  of  water  at  a  temperature  of 
41*6^  C.  (107^  F.)  for  from  seven  to  ten  minutes.  Cool  immediatel)%  and 
keep  on  ice  in  it  it  used. 

To  pejitonize  modified  milk  an  amount  of  the  j*o\vders  should  be  used 
corresponding  to  the  percentage  of  the  jiroleids  in  the  mixturt%  taking 
the  standard  of  whole  milk  to  be  represented  by  four  per  cent,  of  the 
proteids. 

The  Use  of  Ceeeals  is  Laboratqey  Feeding* — \Mien  a  physician  ordem 
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cereals  to  be  prepared  at  the  labomtor>%  he  is  enabled  to  obtain  prepara- 
tions rnntaininjf  exact  perr outages  of  the  constituents  of  any  cereal  food. 

In  snbisUtiite  feeding,  tlie  add il  ion  to  modified  cow's  milJc  of  starcti  in 
various  fomis  is  frequently  recommended* 

ITiis  brings  us  to  the  consideration  whether  starch  should  be  made  a 
part  of  an  infant's  food.  Ptiysiolu|jirally,  we  know  that  during  the  first 
ten  or  twelve  monttis  of  life  the  function  of  converting  starch  into  sugar 
is  in  tlie  process  of  development  I!  is  true  that  a  partial  convei^ion  of 
llie  starch  can  be  performed  at  quite  an  early  age,  and,  in  exceptional 
cases,  to  a  much  greater  extent  than  by  tlte  average  infant.  It  is  rational 
to  sn Impose  tliat  when  a  function  is  being  developed  it  should  not  be  taxed 
with  a  triat  of  tlie  use  which  will  later  be  demanded  of  it.  That  is,  a 
fiiiirtion  develops  more  perfectly  if  its  power  is  not  exerted  too  early. 
With  ttiese  fects  before  ns,  and  simply  recognking  that  tlie  best  known 
fcioti  ff^r  hi&nts,  wonian^B  milk,  does  not,  under  any  circumstances,  contain 
sfarch,  i  believe  that  starch  should  not  form  a  part  of  the  inlant's  Ibod  in 
the  early  months  of  its  life. 

When,  in  tlie  latter  part  of  tlie  first  year,  it  is  deemed  best  to  give 
ceneab,  it  is  desirable  not  to  give  immediately  a  high  peR*entage  of  starch 
in  the  mixture.  We  should  not  ignore  the  feet  that  the  various  cereals 
contain  fat  and  proteids  m  well  as  starch,  and  ttiat  the  percentage  of 
su^ai  in  the  mixture  wilt  be  raif^ed  by  the  convi>rted  starch,  A  gradual 
cha^pe  should  be  made  ui  the  infants  food  until  its  digestive  capabilities 
have  become  adapted  to  t!ie  food  vahies  indicated  for  digestion  and 
Dutrition  in  ttie  second  year,  such  as  are  represented  by  a  higher  rate  of 
fiit,  sugar,  and  proteids.  It  is  well  at  this  period  to  use  an  undiluted 
milk,  preferably  from  Holstein  cows,  and  to  obtain  the  increased  sugar 
ratio  from  the  stanch  given  plus  the  4.50  per  cent,  of  sugar  hi  Ihe  milk. 
Any  additional  sugar  that  may  be  needed  at  ttii:^  time  may  be  given  with 
the  food  in  tiie  form  of  cane-sugar,  rather  than  milk-sugar.  The  starch 
eao  best  be  obtained  from  the  preparations  of  oats,  barley,  and  wheat,  as 
desirribed  on  page  2^19. 

The  EnrLsioN  im  Modified  Milk, — As  tlie  question  has  arisen  in  the 
mifids  of  some  physicians  as  to  whether  it  is  Mise  to  use  a  centrifugal 
cream  Ui  making  a  modilication,  the  objectitirr  being  that  the  centrifuge 
dnstniys  the  emulsion,  the  folhiwing  photomicrograph  (Fig,  ol)  of  a  drop 
of  tin  modified  cow's  milk  k  interesting  to  study.  The  analysis  of  this 
espedal  milk  was  as  follows; 

tW*  MUk, 

F»  t  .  - . , _ 404 

^  5iiii!»i ,.,.,*,*,.,.,.... .*.....»..........,..     4. 56 

otrid*   ..,*.,,,.,...*... * . . .     4. 15 

I  niAtttfr.  ..,.,,,*,.,*,...,., .,.,,....,*.,,     0,71 

j6ifl*»|I4#_..,,..„„ _.,.,    13,45 

Wai'  '  , , , R6.55 

100.00 
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Fig.  52  represents  a  drop  of  cow*s  milk  modified  to  correspoud  to  ttm^ 
same  analysis  as  in  F%*  51 ;  and  in  examining  the  two  drops  it  will  t^^ 
seen  that  the  emulsion  in  the  modified  drop  is  quite  as  fine  as,  if  n^::^ 
finer  than,  that  in  the  unmodified. 

Fig.  53  represents  a  drtjp  of  human  milk,  and  Fig,  54  a  drop  of  co^r  ~  ^ 
milk,  modified  so  as  to  correspond  to  the  percentages  of  the  human  milAc^ 
which  were  as  follows : 

ffufntm  Milk. 

Fat..,,.,,,. ., .,.,..... 2.67 

Sugiir  , » ,.,**..***...,»* ...,,,,-,, ,,,..,.«..,,*,  <i,  3T 

Pniteida ..,.....,.,., , . .  * - * %m 

Hinyml  matter.  ..,,..,.,,,,.,......* *  0. 15 

Total  S4ilid^ ,    1L8« 

Water . , „  ♦ , - ........       88J2 


100,00 


The  emulsion  in  those  two  drops  of  milk  seems  to  rorrespund  ver)' 
closely,  and  certainly  does  not  warrant  the  assumption  that  the  emulsion 
has  been  seriously  interfered  ^ith  by  separation  and  recomposition. 

It  has  been  notired  that  in  certain  instances  when  a  creajn  mixture  is 
subjected  to  the  jar  dependent  upon  transportation  and  delivery  for  any 
considerable  distance,  a  portion  of  the  fat  has  a  tendency  to  colleei  on  the 
suriace  of  the  milk  in  globules.  Experiments  made  by  While  and  I^dd 
under  my  direction  have  shown  that  tmnsportalion  alone  was  not  sufTi- 
cienl  to  produce  Uiis  disturbance  in  the  emulsion,  and  that  it  did  not 
depend  alone  upori  *hc  use  of  centrifugal  creani.  C^^ntrifugal  and  gravity 
cn^ani  inixlures,  afler  eight  to  eleven  hours  of  transportation  on  several 
successive  days  at  a  leniperature  such  as  prevails  in  average  October 
weather,  showed  essentkHy  the  same  macroscopic  and  niicroscopie  ap- 
pearances, and  their  emulsions  were  hardly  to  be  distinguished  from  that 
of  whole  milk.  Moreover,  it  was  found  jRissible  to  produce  these  globules 
in  a  modified  milk  by  placing  the  bottles  in  a  box,  the  interior  of  which 
was  kept  warm  during  tmnsportation  by  means  of  a  vessel  containing  hot 
water,  which  was  naiewed  at  intervals.  My  opinion,  based  on  the  result 
of  these  experiments,  is  that  the  globules  are  produced  by  a  combination 
of  motion  of  transit  with  heat,  such  as  prevails  in  suinmer;  and  I  have 
not  found  the  jmtrilive  value  of  the  milk  to  be  at  all  interfered  willi  in 
the  exceptional  cases  in  which  the  change  occurs, 

ILLUSTRATIVE  GASES  OF  PERCENTAQE  PEEDINQ.^The 
following  cases  were  fed  under  my  direction  at  lite  milk-kd)onitijry  during 
the  first  year  of  their  lives,  and  merely  illustrate  the  changi*s  that  would 
naturally  be  made  hi  the  food  during  this  period  in  the  life  of  a  healthy 
infant. 

The  first  t*ase  was  a  male,  bom  November  18,  1892.  The  table  shows 
the  record  of  its  weight  and  food  during  its  lirst  year : 
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TABLE  4o. 

1^  yfanagrment  of  the  Food  and  Jficrease  in  Weight  of  a  Healths/  Infant  duHntj  the 
First  Fifty-Two  Weeks  of  its  Life. 


r>ATr. 


i  Weeks  , 

of 
,    Life. 


Weight. 


Amount 
!  at  eac'h 
I    Feeding. 


Percentages  op  Food. 


Grams.   Lbs. 

>;oveD^'bcr  18 |       1     |  3752  ,      8 


i       2 


I 


Fat  :  Sugar,  i  Proteids.    Lime- Water. 


C.c.      Oz.    I 
30'    1       2.00: 


DK'*mbpr23. 
Jiinuar>'  13  . . 


Februarv  17 . 


4      

5  I |.... 

6  i  4284  I      9 
7 

8      !.... 

9  C944  I    15 

10  ! 

11  I  I 

12  I 

13  'I '.... 

14  !  6048  j    13 
.     15     ' 

;    16  I 

17         ; 

March  17 18        6748       16 

i     ^^ 

I     20 

21 
22 

April  21 23        7308 

24 
26 

JiHjifi  27 

2H 
20 

30  : 

81 

32  7H40       17 

33      

34       

3o 

^  ' '.... 

38       

39       

U«tl7 40        HH-JO       r.« 

41       

42       

43       

44       

4.')  ,              I 

40  I 

47      

I     48     ■ 

49       ' .  .  .  . 

50 
51 
>''''Vfm>.er  9 '     52     '  0H70       22 


3.00: 
4.00: 


..  46  IJ 
..!  76  2} 
9!     90      3 


8  1  105      3J 


..     120|    4     I 

7'   135     4J  I  4.00; 


6.00 
6.00 
7.00 


1.00 
1.00 
1.00 


5.00 

10.00 
5.00 


I 


7.00  :     2.00    i 


1  !  150  ,    6 


16  j    5  I  165      5J 


I  I 

7504  '    16  ;  12     180      6     '4.00;    7.(;k)  :     2.50 


Jun*- 
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4.(K):     7.<M)  n.<M> 


LU5- 


..  . 4.00 

.  .. 3.50  i 

.  ..     180      (',  4.00 ; 
11  I  225      7^ 


. .      i.(H); 

.  ..      4.00: 


7.00 
6.50 


2.50 

l.:»o 


l.iM)        2.<M> 


Wh:. 

wii-. 


6.00 
5.00 


>le   mi 
>1p   mi 


2. 50 
3.00 


12.50 


10.00 
5.(M) 

10.00 

12.50 

10.  (X) 

5.00 


Ik. 

Ik  1111(1     out-jcUy. 


i    3 


Th**  iTTHiiimes  in  the  third  column  have  Ix'en  rcdufod  to  pounds  and  ounccis  <»n  tlie  ba-sis 
of  twentv-eight  grammes  to  the  ounce,  and  the  fracti(»ns  of  the  nunc*'  have  been  disregarded. 
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The  next 
shows  the  line 
of  its  life : 


rase  was  a  female,  bom  November  1,  1892. 
of  growth  ill  its  weight  from  birth  to  the  fifty-w 
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Thf  following  table  rorords  Ihu  quantity  and  quality  t»f  this  infant's 

fi>uti  diiring  the  first  year ; 

TABLE  40, 

SAotfii*;?  Mtma^i^mefii  i*f  the  Food  and  ht^rcfisf  of   W^hi  ttf  a  Health  i/  Infani  during  the 
Fir  fit  Fifty-  Two  Weeks  of  its  Life. 


P4TI. 


of 
I   life; 


XofnW  S  , . 

{nctmbfi'  ft,  . 
Dei'tmber  Id,. 

Jintiii^  3 . « . 
Jinuir^r  10 , . 
hnmq  17  , , 
iinuajy  24 » . 

FfbfWfT  7  . . 
F^bfuiiy  14  . 
F^kuHy  21  , 

3iiith'», 

Hipekl4 

Aptllll 

Aiirilll, 


Wkioht* 


■•^2 


1 
2 

S 
4 
& 
f! 
7 
8 

10 
11 
12 
1» 
14 
15 
16 
17 

I  a 

19 
30 
21 
22 

2a 

24 

25 
26 
27 

29 

30 
SI 

82 

as 
u 

:i5 
H7 

m 

40 
41 

42 

44 

Ji) 
tr* 
47 
48 
i\* 
Mi 

:>! 
S2 


turn 
mm 

3180 
S4gO 
8520 
ST30 

mm 

4160 
4940 
4590 
4870 

5060 
5270 
55*i0 
5870 
m)70 
HHm 
6370 
6510 
15650 
6920 
111180 
7150 
7240 
75tiO 
7600 
7^^00 
7730 
7»40 
8070 
8160 
8190 
8490 
I  8470 
8700 
I  8762 
I  8824 
1  8^60 
6970 

itOOO 
9140 
9340 

9170 
92t^> 
m-Hf 
9470 
9ii40 

':mm 

9710 
9870 
9890 


^} 
20 
20 
20 
i  20 
20 
20 
20 
21 
21 
21 
21 
22 


7  I 
1 
1 

10 

u 

5 


7 
7 
7 

a 

8    14 


4 
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4 

14 
4 

12 
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8 
1 
4 
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13 
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9 

15 
2 

14 

15 
6 
4 
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a 

4 

15 

14 

6 

B 
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fiO 

60 
90 
7^ 


2 
2 
Z 
21 


90 
105 


120 

1S5 


150 


H  ' 


180 

106 


4 

44 


PsBC£irrA(}B«  or  Foot}, 


Wtkt.  I  SUgBf . 


2.00 

4.00 
4.00 
8,00 
S,00 

aoo 

4.00 
4.00 
4.00 


5.00 

7.00 
7,00 

i\m 

6.00 
7.00 
7.00 
7.00 
7.00 


PfOtekto.  Um^WBtor. 


1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
LOO 
L25 
L50 


4.00 


6* 


4.00 


4-00 
Wii 


7.00 


2.00 


7.00 


2.50 


I 
I 

6.00  \     S.OO 
ole  mi  ;lk. 
ole  ml  ilk    and 


5.00 


10.00 

5.00 


12.50 

10.00 
5.00 


Oit^jelly. 


k 

I 
i 


-.  in  tljH  thirJ  coltirrm  have  bwn  reduced  to  |K>mids  iitid  ^miirtfi  on  the  b&stff 
u  .-^..*^  -  .^.  ifrmtumea  to  ihv  mujce,  iind  Ihi*  fractions  of  the  ounc«  hrtve  been  disregarded* 
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The  following  cases  have  a  practical  bearing  on  the  method  of  substi- 
tute feeding  by  means  of  milk  taboralories. 

The  first  illustrates  how  important  it  is  to  be  able  to  var}^  the  percent- 
ages of  the  difterent  elements  of  the  milk,  and  to  know  that  we  are 
obtaining  these  variations  exactly  as  they  are  ordered. 

An  infant  was  being  nursed  by  its  molber*  wbo  was  bi^atthy,  and  who  had  an 
abundance  of  breast-milk*  Their  summer  home  was  by  the  sea^sid*?,  in  a.  bealtliy 
situation,  and  tlie  infiunl  was  surroutidt^d  with  everything  that  could  be  desired  for 
perfect  hygiene.  Thf  infant  during  the  first  two  months  of  iU  life  nursed  well,  thrived* 
and  was  perfectly  quieBcent  in  its  daily  life.  When  it  was  three  months  old,  the  mother 
was  very  much  worried  by  some  family  matterB  and  did  not  take  much  exercise.  Tb* 
infant  now  began  to  have  cotic»  and.  atthoui^b  it  gained  in  weight,  it  was  very  resUcfls 
and  cried  continuously »  An  analysis  of  the  mother's  milk  at  this  time  gave  the  follow- 
ing result : 

Fat , , . , , . , 2.68 

Sugar , 5.1* 

Protflidfi   ...-,.. 8.71 

Mirieml  matter, ..,,....,,..,......,..,..,..  0. 1 T 

Total  BoUds. ........... , 12.72 

Water. , 57.28 

100.00 

The  indications  for  treatment  were,  of  course^  lo  lessen  the  amount  of  mental  dis- 
turbance in  the  mother  and  to  make  her  exercise  more.  The  mother  having  followed 
these  directions,  the  symptoms  in  the  infant  soon  became  less  severe.  After  a  few  dajTs, 
however,  the  unfavorable  symptoms  returned,  and  it  was  found  that  the  mother  bad 
not  been  exercising  and  was  again  mentally  disturbed.  As  it  seemed  impossible  to 
f€gukte  the  function  of  the  mammary  gland  under  tliese  circumstances,  it  was  decided 
to  feed  the  infant  from  the  milk- laboratory.     The  following  prescription  was  ordered; 

pBEflCRlFTIOH    8. 

E    Fat  ...... . 3.50 

Sugni^ , 6.60 

Pmteids., 100 

Re4*ctinrx Blightly  ftlkaline. 

Heated  to .,.., ..,., 75°  C  (167''  F.). 

Eight  tubea,  each  holding. , . . . . 90  c.c.  (3  ounces). 

The  infant  digested  this  food  perfectly,  had  no  colic,  and  again  bec^une  Iranqnit, 
As.  however,  it  only  made  a  slight  gain  in  weight  during  the  first  two  or  three  weeks_ 
of  this  substitute  feeding  I  changed  the  prescription  to  the  following  one  ; 

PniHCRIFTlON   4. 

B   Fat..,.. 4.00 

Su^iir. IM 

Proteidfi ...,•... 1.60 

On  taking  this  fimd  the  infant  bei^an  to  make  rt^gular  gains  in  weight,  ajid 
tinned  to  thrive  until  it  was  four  tnonths  old,  when  it  was  brought  back  to  its 
home,  where  it  w:is  subjected  to  many  of  I  be  annoyances  which  are  so  fref|uenllj'  seen, 
and  which,  although  somewhat  disastrous  to  Ihe  infant,  tend  lo  advance  our  knowb*dge 
of  sutisUtute  feeding.     The  Infant  was  surrounded  with  too  much  excitement,  and  was 
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mipKmt^  U*  nnn^vm^msT  rhftiT^i**  of  tptupprrtlure  in  iJs  home.  Dtirinjr  the  procet^s  of 
n?ino%^t  frotn  tb(?  st'a'Sidt*  tt*  thr  eily  it  rutight  a  svlight  cold,  iirul  hnd  ititi'i^linal  Bymp- 
liifii^  cliamrtfniT'il  by  Icjiist'  dischar^e^  from  the  Niwels  nut]  uudij^estod  food.  This 
ooiSitUUoii  was  t^tisily  uhviali^d  in  a  ftiw  days  by  sitnply  chanifing  the  preBcriplion  lit  the 
kltar»loi7  til  the  fotlQWiDf  one  ; 

R    F»t..,. ...,.......,.,,.,,,...,..„,..,. 2.50 

Stu^r *.,..*.,,..*,.....*.....».* , .»..,*...  6.50 

Fr<>ieid-i _,,_.._. LOO 

Umt^wfiu^r.. .  _ ,,,....,*. .,*...,,„..........  10.00 

Tttfter  this  It^atmi^iit   the   fr)od   wna  a^ain   fairly  well    di^esled,    tlii^    discharges 

Kmmd  in  fr»»fiu<*rn'y,  und  were  af  a  better  ctiaraeter.     The  infant,  bow^'ver;  during 
f$cto«ss3  had  bttil  ovt^i"  224  grammes  (atmut  k  pound)  Iti  win^jht. 
At  tbis  juriHure  the  j?raxidmother  of  the  infant  so  inniieniMid  the  mother  that  she 
t^  upon  having  a  wet-nurse  procured  at  onci^      Although  I  did  not  approve  of 

fills  eban^i  the  famiLy  were  sij  urgent  in  their  demands  fur  a  wet-oui'se  thai  I  prof'iir^d 
ooe  for  them.  This  wet-nurse  wtis  nursing  her  own  infant  and  another  infant  id  the 
lafbnA^*  Hogpital*  Both  infants  ivere  thriving  in  every  way.  An  analysiis  of  Ihia  w«t- 
tiiirve's  milk  gEve  th^  following  results  : 

Flit -.,..,.. ,..., .,.,.. ...,.,.  2.92 

Sii^nu- *-** ,, ..  fi.20 

PntUids, , ......,.*» ., .  4.62 

Ai  itieral  itmtUrr. . . , , .,.,*.,,,,.»,.. ....,.........*.,  0. 16 

T«)CJkl  wilidfi, . . ,  _ ....     1S.90 

W»ier ............     fits.  TO 

irtn.oo 

Tb#?  milk  for  this  unalviis  was  taken  from  the  middle  of  the  nursing.  The  per- 
cenUf^  of  prfileidi  was  so  high  thai  1  did  nut  dare  to  allow  tlie  fo^tcr-iiifaiU  to  l>e  put 
to  the  bresi^t  at  onee.  I  th^-reforc  endeavored  to  regulate  the  percenhiges  of  the  eh^ments 
fyfiht  wel-ourie's  milk  in  the  usual  way.  At  the  end  of  two  days  another  analysis  of 
hmt  milk  was  made,  with  the  following  result : 

F«t....... B.m 

Sogmr.,    ,. ..,,. ..,....,  5.96 

Ttmdd*,...    . ._......,.,._.. 4.78 

Miacfsl  itMtteir 0.21 

TiHalM^lfdi 14.38 

W»l«r. 8§.67 

l(K).t)0 

Th**  ettriwirdinarily  high  percentage  of  proteids  in  this  analysis  made   me  ahso- 

Ittltlf  rvfiise  lo  allow  the  fuaiter- infant  to  begin  with  its  rmrsitig  from  the  wet-nurse. 

Th#  ikttiilT«  bnwerer,  w*ere  very  impatient,  and  argued   thut,  as  the  other  two  infants 

imr  t'  '  weighl,  digesting  well  ,uid  l<jKjking  remarkably  ruddy,  it  mut^t  be  a 

Hi  fi  thpy  wi*re  reneiving  frtun  the  wet-nurse. 

Tmi  d«f!5  later,  althoutfh  the  Toaster- infsmt  w«^  deritledly  impr^ivingon  Ihe  substitute 

frt»m  tlir  loimmton'^  it  happt?n(*d  b  loj^  30  grnmrnes  (about  1  ounce)  in  weiglil, 

tmd  lb*  fiunily  Uien  in^istetl  that  this  wel-nurs**  should  be  tried.      Another  analysis  of 

(br  wrl-imr^*^  ntitk  wiis  Ihen  made,  and  s^howed  Ibid   the  percentage  of  the  proleids 

liad  iMsrn  Induced  tn  tn^tween  3  and  4. 
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I  had  already  endeavored  to  find  other  wet-nurses  whose  milk  would  better  cdrrp- 
spond  to  what  the  infant  needed,  but  was  unsuccessful  in  obtaining  any  the  analysis  of 
whose  milk  showed  the  percentage  of  the  proteids  to  be  below  3. 

The  analyses  of  the  milk  of  two  of  these  wet-nurses  were  as  follows  : 

Fat ».'=<« 

Sugar ♦j.'i^ 

Pn.toidfi 8.14 

MinvnU  matter 0. 1-1 

Total  solids 13. 71 

Water Hii.29 

100.00 

Fat 3.39 

Sujrar 4.iiO 

Proteids 4.70 

Minend  matti-r 0. 18 

Totiil  solids 12.77 

WaUT 87.23 

liilKOO 

The  first  wet-nurse  wjls  th^n  l)roujfht  to  the  foster-infant's  home,  ^nd  the  infant  was 
put  to  the  brea.st.  It  al)solutely  refused  to  take  the  l)n»jist  for  twelve  hours,  alth(»ugh  it 
was  mint?  with  huiijrer.  Finally  it  was  induced  to  nurse,  but  immediately  after  the 
nursing  had  an  attack  of  colic.  These  attacks  of  colic  were  moderately  severe,  and 
occurred  after  each  nursing.  The  infant  soon  appeared  to  like  the  milk  and  took  it 
eagerly  at  the  regular  nui-sing  intervals.  In  twenty-four  hours  from  the  time  when  the 
infant  began  to  nurse  its  bowels  were  again  affected.  The  number  of  discharges  became 
frequent,  and  the  milk  evidently  was  not  being  digested  well.  These  conditions  lasted 
for  several  days,  when  it  was  found  that  the  infant  had  lost  over  480  grammes  (about  1 
pound)  in  weight.  As  the  severity  of  the  colic  was  increasing,  and  as  the  infant  had 
lost  its  color,  the  mother  agreed  to  have  the  feeding  by  the  wet-nurse  discontinued.  I 
then  wrote  tlie  following  i)rescription  to  be  put  up  at  the  laboratorj' : 

Prescription  ♦>. 

H   Fat 2.00 

Sugar o.OO 

Pn»teias 1.00 

Lime-wat«T 10.00 

To  be  heated  t<» 75«  C.  (ir>7o  F.). 

This  mixture  was  given  to  the  infant.  In  twenty-four  hours  the  num}>er  of  dis- 
charges from  tlu'  l>owels  grew  less,  and  in  a  few  days  became  almost  normal.  It  began 
to  gain  in  weight,  and  though  seeming  ver>'  hungry,  looked  better  and  ceased  to  have 
colic. 

The  prescription  wiis  then  changed  to  the  following  one : 

PRKS<:RirTlON   't. 

R   Fat 3.00 

Sugar 6.00 

Pr(.t«id> 1.00 

Lime-water 5.00 

On  taking  this  food  the  infant  b<»gan  to  make  regular  gains  in  weight,  but  still 
sperne<l  hungry,  so  that  at  the  end  of  another  week  the  prescription  was  changed  to  the 
following  one  : 


Tlw  infanl  now  improved  steadily.  U  umdi>  the  normal  avenife  daily  ^rtims  in 
weight,  fttid  iooii  fet'on^rtHl  jb  color  atid  former  j^iren^'liu     From  this  time  it  continuetl 

H  This  ease  is  interesting  in  many  ways.  It  was  very  evident  that  a  per- 
■cenlage  of  proteids  over  3  was  more  than  this  especial  infant  could  digest, 
■It  Iherefore  iiad  lo  be  weaned  from  its  mother.  The  wet-ntirse*s  milk, 
whii:h  was  agreeing  perfectly  with  her  own  infant  and  with  another  infant 
nitich  she  was  nursing  at  the  hospital,  bad  a  percentage  of  proteids  be- 
tween 3  and  4.  As  I  knew  from  my  experience  with  the  mother's  milk 
Ihal  this  high  percentage  of  proteids  would  not  aj^ree  with  the  infant,  1 
was  not  surprised  lo  find  that,  instead  of  agreeing  with  it,  it  made  it  sick- 

■This  oise  substantiates  the  statement  that,  while  there  are  many  varieties 
of  good  milk,  Uiere  are  also  many  infants  who  cannot  thrive  on  them  all, 
but  only  upon  such  as  suit  their  Indindual  digestive  powers. 

It  ts  interesting  also  to  record  in  this  ease  tlnit  as  the  infant  grew  olden 
it  was  found  that  ttie  percentage  of  the  proteids  could  be  increased  in  its 
food  without  banning  its  digestion,  and  that  by  the  time  it  w^as  eight 
B  months  old  it  was  having  in  its  food  percentages  of  proteids  between  3 
™  atu)  4,  the  very  percentages  wliich  caused  such  serious  digestive  disturb- 
ance when  it  was  younger.  When  it  was  ten  months  old  it  was  able  to 
djgest  4  per  cent,  of  proteids  hi  its  food. 

Tills  ciise  as  a  whole  so  well  illustrates  the  use  of  the  milk-laboratory 
that  il  is  hardfy  worth  while  to  multiply  instances  of  its  vrdue,  I  believe 
thai  by  the  establishment  of  these  laboratories  a  new^  era  has  been  entered 
upon  in  the  province  of  mfaut  feetling,  and  one  whi*  b  will  enable  us  to 
produce  results  wliich  have  never  before  been  obtained*' 

The  following  prescriptions  whicli  I  have  sent  to  the  laboratory  at  dif- 
ferent times  will  give  you  a  very  fair  idea  of  the  simplicity  and  precision 
uf  substitute  feeding. 

PftKg^KtPTtON  9. 
A  ^rl  6  ptafM  gM  ;  duodm<Ujmindk€  (funetionat). 

B  r*t * 0.BO 

Mllk-*ii«mr 6,00 

PntCi.4d« . *  S.00 

Lbi»fi-itmu^   .-.._.. 10.00 

n  tubes,  muh  4  aafic«t. 

•  Tk«  iist  Imhomt/iry  toT  the  exact  modificjition  of  milk  that  haa  htam  estMUhv-d  in  the 
vtnld  wm  ©pened  to  ttie  public  in  I8tlt  in  Boiitc>nT  under  ttie  \mm(*  of  the  Wiilkpr-Gordon 
lAlnrmtorT.  The  iJ«velopnient  uf  the  fystcin  of  lundificiitiftn  in  jwrcontatfea  and  the  oiitut)- 
fiiliiiiifitl  tif  th«  AS  well  Ai  of  eisjhttMi'ri  other  hilHuutnriea  in  different  parts  of  thi^  tHiuntry 
aihil  in  L^milon,  which  n*>w  repr*f^nt  the  Walkcr-<iopdon  CornpHny,  wiw  acconiplUlii^  by 
UbtJuimctfoctB  of  Mr.  Q.  E.  Gordan,  Mr.  (h  IL  Walker,  und  Mr.  J.  U.  Waterhi»use. 


\ 
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Prescription  10. 
A  boy  6  weeks  old ;  healthy. 

B   Fat 8.00 

Milk-sugar 7.00 

Proteids 1.50 

Reaction Slightly  alkaline. 

Heated  to 75«  C.  (167«  F.). 

12  tubes,  each  2  ounces. 

Prescription  11. 

A  hey  6  months  old ;  healthy. 

B   Fat \ 4.00 

Sugar 7.00 

Proteids 2.00 

Reaction Slightly  alkaline. 

Heated  to 75«  C.  (1670F.). 

8  tubes,  each  6  ounces. 

Prescription  12. 

A  girl  4  months  old ;  proteid  digestion  weak. 

B   Fat ' .' 4.00 

Sugar 7.00 

Proteids 0.75 

Lime-water 5.00 

Heated  to 75o  C.  (167»  F.). 

8  tubes,  each  4  ounces. 

Prescription  13. 

A  boy  6  months  old ;  sugar  digestion  weak. 

B    Fat 3.00 

Sugar 4.00 

Proteids 2.00 

Lime-water ' 5.00 

Heated  to 75o  C.  (167<»  F.). 

8  tubes,  each  6  ounces. 

Prescription  14. 

A  girl  4  months  old;  summer  diarrhoea.     Food  has  to  be  sent  to  a  distant  town  by  erpreM, 

B   Fat 2.50 

Sugar 6.00 

Pn>teids 1.00 

At  time  of  each  feeding  add  limc-wator \  ounce. 

Heatc-d  to 100°  C.  (212«  F. ). 

20  tubes,  each  3  J  ounces. 

In  this  case  the  diarrhoea  had  not  been  sufficiently  studied  to  deter- 
mine whether  it  was  putrefactive  or  fermentative,  so  that  a  safe  general 
prescription  was  sent  to  begin  \nth.  The  lime-water  had  to  be  introduced 
at  each  feeding  on  account  of  the  100°  C.  (212°  F.)  heating,  necessitated 
by  the  hot  weather  and  the  distance  to  be  sent.  If  the  lime-water  had 
been  introduced  at  the  ]al:)oratory  and  heated  to  100°  C.  (212°  F.)  with 
the  food,  a  reaction  would  have  taken  place  between  the  lime  and  the 
sugar,  and  the  mixture  w^ould  have  turned  brown  and  have  had  a  peculiar 
taste. 

Feeding  of  Average  Infants  born  at  Term. — ^When  an  in&nt  is  bom 
at  term,  is  of  normal  development  and  weight,  and  is  healthy,  I  am  in  the 
habit  of  regulating  the  quantity  of  its  food  according  to  the  table  on  page 
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188.  The  quality  of  the  food  with  which  I  usually  begin  is  as  sho^vll  in 
the  following  prescriptions.  These  percentages,  however,  are  intended 
only  to  be  provisional  until  the  proper  amount  for  the  individual  has 
heen  ascertained.  When  these  prescriptions  are  used  the  infant  is  sup- 
posed to  be  digesting  well  and  gaining  in  weight  progressively. 

pRE8CRlPTI0y  15. 

For  the  first  twenty^four  to  thirty-six  hours  of  life. 
B   Milk  dugar,  five-per-ccnt.  solution,  in  sterilized  distilled  water. 

PRK8(}RIPTI0N  16. 

Firfft  week. 

^     F«t 2.00 

>5ii;rar 5.00 

**n.t-ids 0.75  (or  .25  or  .50). 

lic'artion Slightly  Hlkaline. 

M«-Ht#-d  to   750  C.  ( 167«  F. ). 

PREMIRIPTIOX  17. 

Second  week. 

Kat 2.50 

J^u^ar 6.00 

Pp|»t«•id^ 1.00 

K*iu-tion Slightly  alkaline. 

H.-ntfd  ti>  75«  C.\l67o  F.). 

PRKSTRIPTION   18. 

Third  week. 

dL    Fat 8.00 

Suirar 6.00 

Pn»t«id!* 1 .00 

R<iuti« »n Slightly  alkaline. 

Heai.ti  ^. 75«  C.  (167°  F.). 

Prescription  10. 

Four  to  ftix  trreka. 

R  F»t 8.50 

<\\MiiT 6.  .")0 

Pn-iiids l.(K) 

Kf-actii 'M Slightly  iilkulino. 

Upat«Hl  Xn 75°  C.  (107°  F.). 

PRKSCRIPTION  20. 

Si  J-  tn  riqht  Wrtks. 

R    Fnt 8.50 

Suijur (».;'>() 

Pp.t.ias I.."i0 

Kt'jH-tiMn   Slii^htly  alkaline. 

H.-jit.-i  ti. 75°  C.  (167°  F. ). 

PRESCKIPTION  21. 

Ti/'o  it,  fn>n'  nn.nfhs. 

R   F»t 1.00 

Siiijar 7.(H) 

Pn.tfid- l.:»0 

K*ticti<Mi  SliL'htly  alkaline. 

II««t«^  ^» 75°  C.  (167°  F.). 
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Prescription  22. 

Four  to  eight  months. 

R   Fat 4.00 

Sugar 7.00 

Proteids   2.00 

Reaction Slightly  alkaline. 

Heated  to 76«  C.  (167«  F.). 

Prescription  23. 

Eight  to  nine  months. 

R   Fat 4.00 

Sugar 7.00 

Proteids 2.60 

Reaction Slightly  alkaline. 

Heated  to 75°  C.  (167®  F.). 

Prescription  24. 

Nine  to  ten  months. 

R   Fat 4.00 

Sugar 7.00 

Proteids    8.00 

Reaction ^ Slightly  alkaline. 

Heated  to 76o  C.  (167°  F.). 

Prescription  25. 

Ten  to  ten  and  one^half  months. 

R   Fat 4.00 

Sugar 6.00 

Proteids 8.26 

Reaction Slightly  alkaline. 

Heated  to 75°  C.  *(167«  F.). 

Prescription  26. 

Ten  and  one-half  to  eleven  months. 

R   Fat 4.00 

Sugar 4. 50 

Proteids 8.50 

Reacti<»ii Slightly  alkaline. 

HeatcHl  to 75°  C.  ( 167°  F. ). 

Prescription  27. 

Eleven  to  eleven  and  (me.'half  months. 
R    Unmodified  cow's  inilk. 

At  about  tlie  tcntli  or  elovontli  niontli  I  usually  begin  to  give  at  first 
one  and  then  two  nu»als  daily  of  equal  parts  of  oat-jelly,  with  plain  cow's 
milk  heated  to  68.3°  C.  (155°  F.),  and  a  little  salt  added  according  to  the 
infant's  taste  at  the  time  of  the  feeding.  Freshly  prepared  barley  or 
wheat  can,  if  preferred,  be  given  with  milk  at  this  age. 

In  the  twelfth  montti  I  usually  accustom  tlie  infant  to  taking  a  little 
bread  one  day  old  with  its  milk,  and  to  be  fed  from  a  spoon,  so  that  by 
the  time  it  is  a  year  old  it  is  taking  bread  and  milk  for  its  breakfast  and 
supper,  and  oat-jelly  and  milk  for  the  three  middle  meals. 

Influence  of  Fat  ox  the  Color  of  FiECAL  Dejections. — I  have  con- 
sidered it  of  some  scientific  and  pnictical  interest  to  record  the  color  of 
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tk  k'Cdl  clischaiTpPH  which  corresponds  apparently  to  the  percentage  of 
y  in liuinan  milk  and  in  the  com'Spoiidinji:  modified  milk,  Plate  111,,  3 
and  4,  faring  p.  ^4^  shuw  the  color  of  tlie  normal  yeliow  dejections  of  two 
ifiiaiit*  who  were  being  nursed  by  their  healthy  mothers  and  were  them- 
»elvi^t%'ijtinp  well  and  thriving. 

Piatt*  UL,  8  and  9,  taring  p.  S4,  represent  the  color  of  the  normal 

yrilow  dejections  of  two  infants  who  were  fed  on  a  nioditied  nulk  wliich 

Letirp'sipfUjdtHi  to  average  human  mitk.    The  percentapfes  of  ttie  fats,  sugar, 

rinil  [inilt^rls  in  this  modified  milk  were  respectively  4,  7,  and  L     Tlie 

infarils  were  digesting  well  and  thriving. 

The  resemblance  in  color  and  r( insistency  between  tlie  fiscal  dis- 
ihars^s  rf^ulting  fnnn  human  milk  and  from  modilied  milk  in  wtiich  the 
fiert-t'iita^^^  of  ful  was  4  is  very  stjiking, 

Plate  II L,  7,  facing  p,  84,  shows  Hie  fa?cal  discharges  of  a  lieallhy  in- 
iuil  (i4  on  a  modified  milk  having  a  percentage  of  3  for  its  fat,  6  tor  its 
«^gw,  aiid  I  for  its  proleids,     Thu  color  of  the  yellow  is  much  lighter. 

This  change  of  color  is  still  more  strikingly  illustrated  in  Plate  III.,  6, 

^einjf  p^  M,  In  which  tlie  infant  was  taking  modified  milk  composed  of 

^*    Ii|irrcenL,  siigur  5  per  cent.,  and  proleids  1  per  cent.,  and  irt  whiih 

I  '^^^   resulting  fiscal  discharge  had  a  very  much  lighter  color  than  in  the 

'^*-fa'«r  cases. 

HOdCB  MODIFICATION, — In  arranging  an  infant's  food  it  is  best  to 
Klc^plthe  most  simple,  precise,  and  scienlitic  means  of  expressing  what  we 
►  b  \a  prt^scribe.     Tliis  is  done  by  thinking,  speaking,  and  writing  onr  pre- 
ipti»ins  in  pert^entages  and  by  having  ttie  food  put  up  by  (rained  clerks 
^  (ttilk-lubtjrahiry.     In  this  way  we  are  Uiore  certain  of  obtaining  what 
^  [»rescribe  Ihan  by  any  other  method.     When,  however,  a  milk-labora- 
^  k  not  accessible,  or  if  for  any  reason,  such  as  that   of  expense^ 
><>nttory  fet^iing  is  not  available,  the  mother  or  nurse  stionld  be  taught 
^^   Himlify  tlie  milk  in  Uie  infant's  home.     This  is  what  is  called  Home 
and  under  these  circumstances  much  nnis!  be  taken  into 
>n  regarding  the  details  of  obtaining  and  using  those  inate- 
rtab  for  the  modilk^tion  of  nulk  which  il  is  unnecessary*  to  know  when 

Illienuite  inoditication  i^^  onlun^d  at  a  nnlk-bibtjratory.  It  is,  in  fact,  the^e 
wy  di4ails  vvhich  the  laboratory,  as  a  savur  of  time  aiid  an  instrument 
of  precision,  supplies  for  us,  and  thus  makes  the  exact  knowledge  of  them 
|piit*ri.*s$ary. 
'  DirncuLTiEs  x\u  Daxgehs  op  Home  MomncATioN, — It  must  tie  impressed 
,  upon  llie  minds  of  Ihose  who  are  allemptirtg  to  modify  juilk  that  what 
■  tlK'y  are  using  for  tliis  puipose  may  be  a  source  of  great  danger  to  the 
^U|||n|  i  '  mt.     31  ilk  is  a  dangerous  food  unless  it   is  carefully  ])ro- 

^H1H»  '^  it  is  first  necessary'  to  explairt  whi-rein  the  danger  lies, 

anii  thi!n  to  learn  how  to  avoid  it.     Thus  only  can  rajlk  and  cream  be 
Afeljr  i\^*M  fi*r  iiitkrd  feeding  in  a  household. 

Om*  *if  the  rhief  <iangi^rs  from  milk  and  crmm  lies  in  the  fact  that 
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they  are   such   good   culture-grounds   for   pathogenic  oiiganisnis.     The 
genits  of  such  diseases  as  diphtheria,  scarlet  fever,  typhoid  fever,  and 
tuberculosis  are  well  known  to  be  transmitted  by  milk,  and,  in  addition 
to  lids,  with  very  little  exposure,  milk  becomes  filled  with  various  fonris 
of  bacteria,  many  of  them  virulent,  such  as  the  toxin  of  cholera  infanluio^ 
and  all  of  them  foreii^n  to  the  ori^nal  pimty  of  the  milk  as  it  is  elaborate'<i 
in  the  mammary  gland.     In  this  way  not  only  may  the  diseases  just  re*-* 
ferred  to  be  produced,  but  also  various  forms  of  fennentai  diarrhoBa  an*^ 
of  ileo-colitis. 

The  most  simple  %vay  to  avoid  the  dang:ere  arising  from  palhogeni^^ 
orgainsms  and  from  using  milks  and  creaiTis  of  unknown  percentages  is  Ic^ 
obtain  these  milks  and  creams  of  known  percentages  for  modificatioA 
from  the  milk-labondories  in  sealed  glass  jars.     When  tins  is  not  possi- 
ble, certain  primal  precautions  are  to  be  taken.     As  the  milk-ducts  of  the 
cow  contain,  especially  in  their  lower  parts,  numerous   bacteria  which 
have  gained  entrance  from  without,  the  duels  should  be  freed  from  these 
bacteria  by  nulking  a  few  ounces  froju  each  teal,  so  as  to  get  a  milk  as 
free*  from  bacteria  as  possible.     Other  common  sources  of  contamination. 
such  as  uncleanness  of  the  cow  herself  and  her  udders  should  also  be 
avoided.     The  cow  should  be  milked  in  a  clean  place  and  by  milkmen 
witli  Iresh,  clean  clothes,  and  wliose  hair  and  hands  have  been  thoroughly 
w^ashed  and  dried  with  fresh,  clean  towels.     Disease  of  a  vinUent  natui^ 
has  been  pr^jved  to  have  been  transmitted  tlirough  the  milk  with  disas- 
trous efiect  to  the  consumer  by  the  diseased  finger  of  a  ndlker. 

Another  and  by  no  means  trivial  source  of  danger  is  the  giving  of  im- 
proper percentages  of  the  different  food-stufls  to  the  infant  in  improper 
combLnations,  This  may  arise  not  only  from  the  ignorance  of  the  pre* 
scriber  as  to  what  combmation  of  percentages  ought  to  be  given  in  the 
especial  case,  but  also  because  he  may  be  calculating  his  percentages  on 
a  basis  which  does  not  correspond  to  the  ijcrcentages  of  the  especial  ma- 
terials wtiieh  he  is  using,  materials  wliicii  must  necessarily  van^  from  day 
to  day.  Under  these  circumstances  the  infant  may  not  only  suffer  Ironi 
all  grades  of  indigestion,  leading  to  serious  gastro-enteric  disturbance,  but 
alio  contract  such  diseases  of  nutrition  as  uifantile  atrojdiy,  rhachitis,  and 
scorbutus  without  the  prescribing  physiciaji  kinowing  on  what  food-combi- 
nations these  diseases  have  been  contracted,  for  lite  simple  reason  that, 
wtuie  he  tias  prescribed  on  paper  what  ho  supposes  to  be  the  correct  food 
for  the  especial  case,  an  entirely  dilTerent  food  may  result  from  his  not 
takuig  uito  account  in  liis  calculations  the  grt^at  variety  of  percentages 
with  wiiich  he  is  dealuig,  and  which  njay  arise  not  only  from  his  failure  to 
appreciate  that  sligld  changes  in  the  quantities  of  the  materials  he  is  using 
may  result  in  great  percentage  differences  in  the  food,  but  also  from  the 
^ci  that  although  he  may  c-alculate  the  quantity  of  each  material  corrt*cth% 
his  calculations  are  rendered  worthless  by  the  numerical  variation  in  his 
I    factors  from  day  to  day.     These  differences  in  percentages  have  over  and 
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delicate  Infants  proved  to  be  of  such  serious  consequence 
ilF^^Vitiot  he  ignored,  and  everj^  known  means  should  be  employed 
liitToid  them;  that  is,  the  physkian  should  know  definitely  what  combi* 
itatkm  of  percentages  he  is  giving  in  the  especial  case,  and  tlien  if  tliis 
combination  does  not  suit  the  case  he  will  at  least  know  that  it  is  his  own 
nuii('oncc^|jtjiin  of  what  was  best  to  give,  and  not  the  faull  of  a  combina' 
lioii  of  peitentages,  which  was  really  the  correct  one,  but  which  through 
likiiikiake  was  never  really  given  to  the  infant. 

The  difBculty  of  obtaining  a  mixture  of  definite  percentage  in  a  home 
modifjfttion,  in  which  a  milk  of  unknown  M  percentage  is  used  may  be 
entpbasizf^d  in  the  following  manner.  Let  us  suppose  that  a  home  niodi- 
ftcilimi  mlling  for  a  2  per  cent,  fat  h  fnade.  If  the  milk  in  this  case  is 
(bin  a  Jersey  cow  with  high  [lercentage  of  fat,  as,  for  example,  five  per 
mil.  Uie  resulting  proteid  will  be  1.60  per  cent.  On  the  other  hand,  if 
fhr  milk  used  to  obtain  this  same  2  per  cent,  of  fat  in  the  modification  is 
hm  a  Hnlstein  cow  jielding  a  3  per  cent,  fat  in  the  milk,  the  resulting 
proleid  would  be  (the  same  quantity  of  materials  being  used)  2,66  per  cent, 
Thm^fore,  unless  tlie  physician  knows  the  tat  percentage  of  the  milk  he 
15  fbirtp,  he  may,  by  means  of  the  same  formula  for  modification,  have  a  ' 
^amlion  in  his  proteids  of  fmni  1,60  per  cent,  to  2,66  per  cent. 

Another  illustration  of  what  diflerent  results  in  the  percentage  of  the 
|>fot*3tis  may  arise  from  using  creams  of  various  percentages  is  shown  in 
the  Ibllowing  table : 

TABLE  47. 

DOdlftettkiim,  tion  In  the  mlztuie  pniteid*. 

Per  Oeol,  Per  Cent. 

tf n  per  cent, ,,.,.,,...     2  0.  T5 

fm  p^r  cent. _.,,,*... ...,.,., 3  1,  IS 

-cent. ..,.,.     4  1.50 

Eitv-foup  per  cent.  *,,.,..*,,,,*.,,...,.,.,,,,,.,     2  0.81 

Twi'iity-faur  per  cent. .....,,.,,,.,,.»,........,.,..     S  D,4T 

Twenty-four  per  oonl. . .  * ,......,,.     4  0.6S 


Here  it  is  shovm  that  in  a  given  home  modification  unless  the  cream 
tsof  known  definite  percentage  the  resulting  mixture  may  show^  pro- 
varying  from  OJM  per  cent,  to  L50  per  cent,,  a  dUterence  which  in 
tDort  cases  of  dilllcuU  digestion  is  of  very  serious  import. 

There  ai^e  other  difficulties  which  arise  in  using  creams  in  which  the 
ercentoge  is  exactly  known.     For  instance,  when  creams,  of  certain  per- 
itages  an*  usetl  it  is  impossible  to  obtain  in  the  modilication  certain  per- 
itaiTPS  of  the  proleids,  so  that  it  is  necessary  in  changing  from  day  to 
'  the  pniteid  pen;entage  in  a  moditied  rnilk  to  have  at  coniinand  creams 
differBut  fat  percentages,  such  10,  12,  16,  or  20  per  cent.     Thus,  if  a 
mill  a  10  per  cent,  of  fat  is  used  the  iollowing  are  the  limitations 
the  lowest  possible  percentages  of  tlie  proteids  which  can  be  obtained 
from  it  when  different  mixturt^s  of  fat  an:*  desired. 
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TABLE  48. 

1  -^  Otat 

In  a  miiture  calling:  for  2  per  L«nt.  f»t  thtj  lowest  ptMsilik  prtiu^id  is , . .  0,15 

In  a  aiixtupt<  callini;:  for  ^  per  cent,  fiit  the  low**<Jt  ptuiesibk  pnn^id  is^  , . . . 1 13 

In  ft  mixture  t^allmg  for  4  p<?r  cent.  M  tlif  lnwi'fit  jw>e^ible  pmteid  is. ,.,.... ,  i,W 
In  a  mixture  calling  for  4,60  per  mnt.  fat  the  luwi^t  possible  pmt^^id  if. .... .   1,^ 

Therefore,  as  is  often  the  ease  when  we  wish  to  use  a  3  per  cent,  ot 
4  per  cent,  M  combined  with  a  fraelional  percentage  of  the  proteids,  or  a.t 
Jeasl  as  low  as  1  per  cent.,  it  ^\ill  not  be  ])ossible  to  make  Ihis  modificalioi^ 
with  a  10  iier  cent,  cream,    hi  like  nmnner,  with  a  12  per  cent,  cream,  il  i^ 
impossible  to  obtain  as  low  a  pruteid  percentage  as  1  with  as  liigh  a 
percenlat^e  as  2^  as  is  shown  in  the  follo\^in^  tabic : 

TABLE  4ft. 

Pfer 

In  H  mixtuFt?  culling  fin-  2  pof  vftit.  fjii  tUf  lowest  pog^iblt?  pmtcid  Jfl.,  ,.*.,.  *  0.^ 
In  A  mixture  fulling  jV^r  3  per  ei?nt  fat  the  lowest  ijussiblc!  proteid  i^. ....... .  O.M 

In  ft  niixUirH  culling  tW  4  per  cent  fut  the  low**!  jx^piIiJi!  prott'iil  U, .......  .    I;25 

In  ft  mlxturt!  calling  fat  4.50  per  cent,  fwt  the  lowfa^t  jxifc^lble  proteid  k  , . . . ,  .    1,41 

However  diflicult  it  may  be  to  obtain  a  variety  of  percentage  combi- 
nations  wlien  we  know  definitely  the  percentage  of  the  creams  which  we 
have  at  our  command,  still  greater  difticulties  arise  when  we  have  to  use 
a  gravity  cream  in  a  home  modification,  for  gravity  cream  depends  for  its 
percentage  of  fat  on  the  tjoality  of  Lhu  milk  Irom  which  il  is  obtained,  on 
the  number  of  the  hours  of  the  setting,  and  on  other  conditions  such  as 
temperature  and  handling.  Wien  set  iV>r  five  or  six  hours  it  is  rarely  that 
a  milk  will  give  a  higher  than  an  8  or  10  per  cent,  cream ;  if  allowed  to 
set  for  a  longer  time  so  much  greater  is  the  danger  of  contamination. 

A  gravity  cream  varies  very  readily  from  8  to  1 2  per  cent,  so  that  in- 
accuracies cannot  fail  to  occur  and  must  be  allowed  fijr  wlien  a  home 
modification  of  milk  is  made  with  a  gnivily  cream.  For  instance,  we  may 
suppose  that  we  wish  to  prescribe  a  milk  nmdification  demanding  3  per 
cent,  fat,  6  per  cent,  sugar,  and  2  per  cent,  jiroteids,  and  we  make  use  of 
a  cream  willi  a  supposed  fat  percentage  of  10.  If  Uiis  cream  should  vary 
so  that  its  fat  was  8  we  should  have  a  mixture  containing  only  2.4  per 
cent,  fat  instead  of  3.  On  the  other  hand,  if  the  percentage  of  fat  in  the 
cream  was  12,  on  using  the  same  foniiula  we  should  obtain  a  mixlure  con- 
taining 3.6  per  cent,  fat  in  ptace  of  3  per  cent.  Again,  if  Uie  cream  had 
been  tested  and  found  to  contain  8  per  cent,  fat  instead  of  10  per  cent, 
and  a  sullicient  quantity  of  this  cream  was  used  to  produce  *^  per  cent,  fat 
in  the  mixture,  the  proteids  would  be  2.50  per  cent,  instead  of  the  2  per 
cent,  prescribed.  On  the  otlier  hand,  if  the  cream,  was  known  to  be  12 
per  cent,  fat,  and  a  less  quantity  was  added,  so  that  the  fat  in  the  mixture 
should  be  3  per  cent,,  tlie  proteids  would  necessarily  be  reduced  to  1.G6 
per  cent. 

Nol  only  do  decided  variations  in  the  fat  percentage  of  a  gravity  cream 
arise  from  the  milk  of  one  cow  or  herd,  but  there  may  aJso  be  a  decided 
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>il  In  the  rreajiis  ybtainod  iinder  the  same  eoiidiUons  but  froia  dif- 
hents,  arid  IliL-se  ViU'uitions  occur  whether  the  cream  b  siphoned, 
poured  ot!^  or  sktnjmed. 

In  onler  to  obtain  a  detudte  idi'aof  the  ^^ariation  in  the  fat  percentage 
of  milk  such  as  one  woutd  be  likely  to  purchase  for  tlie  purpose  of 
lioiue  mmJilleatinii,  I  had  a  series  of  obsenf'ations  made  upon  the  milk 
obtjiimxl  fr«»m  five  difTi^eiit  dairi<*s  in  Boston,  and  henee,  presumably, 
^  from  as  many  iUlTeri*nt  tierds.  The  milk  was  purehased  for  Ihree  suc- 
^L  ccsmrt  days  ami  subjected  to  the  same  conditions,  and  on  each  day  each 
^■famtpte  of  milk  yielded  practically  the  same  n^sults.  In  each  instance  the 
^F^rilk  was  allowed  to  set  for  eiufht  hours  at  a  tetiijierature  of  about  3J]^'  C 
■  {^R^  F/k  «nd  the  top  quarter  carefully  poured  off  and  the  strength  of  the 
lesulUng  i-ntam  tt*sted  with  the  folio wtng  results: 

TABLK   m. 

Ilvnl  A  cM^o  n  cr^nm  %Hh  n  ftit  jji»rcfiti tiige  of.  .,„...,..,.,.,.... ^, .. ,  (1.2 

IIt?ni  B  ^v»»  a,  *  fi^iitii  with  11  Tut  peiX'^'TitaLji*  itf  ,.,..*,,..... T 

irnl  C  pnr$*  II  in-Jiin  wit h  ii  \w\  pt^nwnU^i^*^  of  ...,,,.,,,,.,,,.,,,,,,.  ,  10 

I^Til  U  ijMV**  n  ttr*4iiiji  wllli  h  fu!  iH^^n^ynUitrp  of ,  . .  , , *  , . , ..,,*,*  11 

IJcttl  K  ifure  ik  rreani  with  n  f»l  j}4iro«nta^e  of  ...*.*., ,,,,.,,,..  12 

These  experiments  seem  to  show  conclusively  thai  jriven  a  adlk  of 

lawn  ^fn-ngJh,  the  top  rpiarler  may  var}^  in  ils  fat  perrrnti^e  from 

per  cent,  to  12  jjer  cent*,  and  orje  mi^ht  obtain  very  wide  ditfi^reuces  in 

the  percentages  of  a  home  modification,  in  wliich  the  fat  pert*entage  of  the 

■  milk  used  is  not  estimated. 
VariaUons  are  especially  liable  to  occur  when  the  milk  of  one  or  two 
CtfiWR  or  of  a  small  herd  is  used,  for  it  is  not  unusual  to  find  that  cer- 
tain raws  give  widely  dillerent  cn*arn  penvnla|,'es  in  their  milk,  sucii  as 
|lh>m  8  per  cent,  lo  14  per  cent.,  thus  making  a  possible  variation  of  6 
per  cent,  and  it  has  also  been  shown  by  (he  records  of  the  experiment 
station  at  Durham,  New  Hampshin%  fhat  out  of  one  hundred  herds  the 
pffftrenta^e  of  (at  in  tlie  mixed  milk  of  each  herd  varied  from  3  per  cent. 
to  G  |MT  cenL 

If  is  Uierefnre  important  for  the  correct  home  niodifiration  of  milk  that 
the  physician  shtink!  know  the  analysis  of  the  milk  of  the  special  herd  of 
cows  wtiicli  he  is  usiiii^,  to  5?ee  whether  all  hLs  palienls  ai^*  bein^  fed  from 
thai  herd  or  from  a  number  of  herds,  amt  in  detennme  the  percentage  of 
fid  in  itie  rnnuH  fn^m  th**  sarin*  herd  on  different  days. 

The  varialion  in  the  fat  pen^entagt^  in  tlillereid  hertls  is  apt  to  be  con- 
siderable, as  the  ouTier  often  has  a  preference  for  one  or  another  kind  of 
slock,  and  frt*quen11y  luis  a  larger  portion  of  that  parlicular  kind  in  his 
lnffA  It  is  also  Wf*ll  knnwn  tliid  ttie  milk  of  the  whole  henh  for  reasons 
of  convenience,  is  not  inixei)  fi>trt*ther  eacli  day,  and  I  hat,  therefore,  the 
lusting  of  such  milk  on  nHuiii  days  is  misleading',  as  it  may  contain  little 
nr  ^  fat,  riict»niititf  ns  it  may  have  been  produced  by  Ihe  pooivr  or 
15'      !         k  jiriHincers  of  tin'  lH*ni. 
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Owing  to  the  difrerent  conditions  of  Oie  cows  and  of  the  feeding 
during  the  year,  and  to  the  fact  that  Uio  fresh  cow^s  which  are  giving  the 
latter  quantities  of  niilk  will  at  tinu^s  hapjien  to  be  cows  giving  a  low  per 
cent,  of  fat,  while  at  other  tirjirs  tlic*  large  niilkers  wUl  be  cows  which 
yield  a  higli  per  cent*,  the  variation  in  the  percentage  of  fat  from  the 
same  herd  may  in  the  rourse  of  tlie  year  often  vary  as  much  as  2  per 
cent.  It  should,  therefore,  be  appreciated  that  unless  the  cows  art* 
especially  cared  for,  as  are  the  herds  connected  with  tlie  milk-faboratories, 
the  percentage  of  fat  is  constantly  varying*  If,  therefore,  it  is  necessary 
for  the  physician  to  use  dhTerent  henls  in  prescribuig,  it  will  be  necessarv* 
for  him  to  use  a  difTerent  ft^rmula  for  each  herd;  or  if  he  should  use  the 
same  herd,  he  will  be  obliged,  in  order  to  get  Uie  same  percentage,  to  use 
a  different  formula  at  different  periods* 

These  statements  hold  true  when  the  milk  can  be  obtained  at  once 
after  milking  and  under  the  most  favorable  circumstances.     If,  on  the 
contrary',  an  oniinary  milk  is  set  after  it  has  j>assed  tlm^ugh  the  hands  of 
a  city  milkman,  the  same  rules  will  not  apply  for  obtaining,  for  instance,  a.  _ 
10  per  cent,  cream,  as  the  cream  will  he  likely  to  have  partly  risen  when  | 
tlie  milk  is  delivered,  and  if  it  is  then  set  for  eight  hours,  a  twenty-  or 
twenty-four-hour  cream  maybe  the  result,  w'hich  is  not  only  objectionable 
because  the  cream  is  old,  but  because  it  varies  greatly  in  its  fat  percentage. 
In  making  a  home  modification  it  must  also  be  noted  how  appreciably 
the  total  amounts  of  milk  and  cream  used  for  a  mixture  in  which  speci- 
fied percentages  of  fat  and  proteids  are  desired  must  chfTer  according  to 
the  cream  used.     For  instance,  in  a  40-ounce  mixture,  in  vFhich  3  per 
cent,  fat  and  1.50  per  cent.  pn>teids  are  prescribed,  8.1  ounces  of  milk 
and  7.3  ounces  of  cream  will  be  requiK*d  if  the  cream  used  is  12  per  _ 
cenU  ;  while  if  the  cream  is  16  per  cent,  the  milk  required  would  be  10.8  ■ 
ounces  and  Ihe  cream  4.8  ounces,  and  yet  the  actual  percentages  of  the 
M  and  proteids  in  the  two  mixtures  would  be  the  same. 

The  member  of  the  household  to  whom  the  modification  of  the  milk 
is  intrusted,  and  to  whom  ttup  technique  of  the  modification  is  explained,  M 
should  first  be  warned  I  hat  she  should  always  endeavor  lo  prevent  im-  ■ 
purities  from  getting  into  tlie  milk,  in  jrreference  to  trying  to  emdic^te 
Ihera  after  they  have  begun  to  alter  the  normal  composition  of  the  millu 
She  should  conscientiously  carry  out  to  the  minutest  detail  the  directions 
which  arc  given  to  her.     The  milk  of  a  herd  of  cows  is  pi^^ferable  to  that 
of  one  cow,  for  many  of  the  reasons  already  spoken  of,  but  especially  ■ 
because  the  elemental  percentages  are  less  likely  to  varj^  in  the  mixed 
milk  of  a  herd  than  in  tlial  of  the  individual  cow,  and  because  the  mixing 
lessens  the  deleterious  effects  on  the  milk  arising  from  occasional  disturb- 
ances of  health  in  an  individual  member  of  the  herd.     The  cows,  if  pos- 
sible, should  be  of  a  common  breed  and  such  as  give  a  moderately  rich 
milk. 

The  milk  should  be  received  into  absolutely  clean  receptacles,  thor- 
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ni^tii}  il,  and  rajiidly  Inuisferred  to  a  dean  and  cold  place  free 

from  iIm- 

II  litti  been  shown  by  rreeman  that  when  milk  is  set  the  great  mass 
of  till?  btfM!ii-'m  rise  with  the  creanii  so  Hiat  [\u*  ^vpaniivd  niilk  is  eoaipam- 
lively  free  from  bacteria,  and  Ihus  becotues  bactoriologieally  the  best 
malenai  for  obtaining  the  rec}uired  percentage  of  proteids  in  a  prescribed 
mixture  i  the  necessity  for  i>asteurization  is  thus  also  greatly  diminished, 
90  &r  as  till'  milk  is  concerntnL 

MATEfiiAU  roE  Home  Modification. — Certain  materials  and  apparatus 
are  recpiired  to  modify  a  milk  in  the  titime.  To  obtain  the  required  per- 
cenlages  of  the  fat  n^sonrce  b  chiefly  had  to  creams  of  various  strengths? 
Uie  sugBTts  supplied  by  commercial  loitk-sogar;  the  proteids  are  (Jerived 
dtber  from  whole  milk  or  separated  milk,  ttie  casein ogen  percentage  being 
fditained  from  milk  and  the  lartatbmruii  mostly  from  whey.  Tlie  alka- 
finfty  csm  best  be  rej^idated  by  freshly  prepared  lime-water.  The  water 
sbntild  be  freshly  distilled  or  clear  water  filtered  and  boiled, 

DcrmmoN  or  Tkhms, — For  the  purpose  of  uniformity  il  is  well  that  the 
maanings  nf  the  tenns  used  in  speaking  of  the  maltrrials  required  fur  a 
modtficxiUan  of  milk  should  be  clearly  defined, 

rB  Sepaj^tdd  milk  means  a  milk  trom  which  the  fat  has  been  partially 
Vwliolly  renioved,  either  by  ttie  centrifuge  or  by  gravity. 
WAtrftme  milk  means  a  separated  rnilk  w^hich  contains  no  fat,  or  at 
UasA  only  a  fractional  penentage. 
Craam  means  Uiat  which  remains  after  separated  milk  has  been  re- 
moTed  from  whole  milk.  It  tonlains  most  of  the  fat  of  the  whole  milk  and 
nsiam  percentages  of  all  the  other  elements  of  whole  milk,  lis  pmteid 
pereentage  is  only  slightly  k»wer  tlian  that  of  whole  milk,  the  hi^^her  fat 
pepoenlai^  cniams  sliowing  the  greater  variations,  and  none  of  the  rreams 
in  ordinary  use  showing  a  proteid  percentage  as  great  as  1  per  cent,  below 
that  of  the  whole  milk  fn>m  wliich  they  are  derived.  The  sugar  pi-n  ent- 
^  age  is  elightly  lower  tlian  in  milk,  and  ttie  sails  are  slightly  diminished. 

■  WtiDla  milk,  tberefore,  can  be  considered,  a  4  per  cent,  cream. 

I  Wbey  means  a  milk  which  contains  all  its  sugar  and  water  wtiile 
H  most  of  the  fot  and  all  Uie  caseinogen  have  been  removed*  The  fat  per- 
I  eetit^ge  b  thereffjre  very  low,  and  the  proteid  percentage  as  a  whole  is 

■  low,  the  remainiiig  proteids  consisting  almost  entirely  of  tactalbumin. 

■  Cadei£io«Bti  is  the  mother  substance  from  which  the  casein  is  obtained 
by  pft^iipitaUon  or  coagubtion* 

Ija0talbumiii  is  the  proteid  not  coagulable  by  acids  and  rennet 
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used  in  the  home  modificati 


Apparatus* — ^The  appars 
as  follows : 

Home-Sterilizer ,^ — If  great  precautions  are  taken  to  guard  the  milk 
and  creani,  they  (especially  the  separated  aiilk)  need  not  he  pasteurized  or 
sterilized*  In  many  cases,  however,  the  physician  nmy  deem  it  .>afer  to 
heat  the  milk,  espeeialty  when  he  is  treating  a  case  of  gastro-enleric  dis- 
turbance, or  when  in  hot  weather  it  is  neeessan^  to  transport  the  iViod  a 
long  distance*  If  heating  is  ordered,  a  special  apparatus  \rill  be  required 
This  apparatus,  which  is  called  a  home-sterilizer,  can  be  obtained  at  the 
laboratories,  or  it  can  be  readily  devised  in  the  home  from  a  tin  paiL  Fig. 
65  represents  the  home-sterilizer*     It  is  simply  a  tin  can  supported  on  its 


Ficj.  55, 
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tegs  so  that  it  can  be  healed  by  a  lamp,  or,  if  preferable,  the  legs  can  be 
removed  and  the  can  placed  on  a  stove. 

Thermometer. — The  sleriiizt  r  has  a  lid,  to  which  is  fitted  a  thermom* 
eter  by  which  the  degree  of  heat  within  the  can  is  indicated. 

Tubes.— Tlie  tubes,  varying  in  number  according  to  the  number  of 
teodiugs  wliirhare  required  in  twenty-four  hours,  are  placed  in  this  stand, 
whicii  can  be  lowered  into  the  sterilizer  until  the  water  therein  is  made 
to  rise  as  high  as  the  level  of  the  milk  in  the  tubes* 

Stoppers* — ^The  tubes  are  stopped  with  cotton-wool. 

Oozy, — ^Xhe  sterilizer  is  covered  with  a  thick  cozy,  through  which  the 
thermometer  from  tlie  lid  passes  and  indicates  the  degree  of  heat  retained 
within  the  sterilizer  after  the  flame  has  been  removed* 

Graduate* — ^A  250  ex,  (8|  ounces)  glass  graduate,  divided  into  half- 
drachms,  will  be  needed* 
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Cotton-WooL — A  roll  of  aseptic  non-absorbent  (button- wool  should  be 

Milk*Su^mr.^ — ^Af ilk-sugar  must  be  used. 

Sufiur*M6a&ure. — A  suKar-nioasure,  which  holds  13,5  grammes  (3| 
droi«'biJisj,  I  Mi  be  ubliLuied  at  thu  laburalories. 


Fig.  &i 


aitgte-^fiieAnUTv. 


This  measum  obviates  the  exinnise  of  having  the  niilk-sn^r  put  up  in 
packa^n^s  by  the  apothLH-ary*  and  is  suniriiuUly  exact  to  regulate  the  sugar 
pereeijtti;?^  in  the  niixlnrps  which  will  presently  bt^  referred  to.  It  is  well 
lo  renietiiber,  however,  that  a  pound  of  nultc'sugar  eunlaius  464  gmmnies 
(70CK)  ^fnuns),  and  that  if  il  is  jircferrcHl  to  order  the  su^^^ir  in  packages  of 
l*J-5  gmmnies  ('ij  drachnis)  directly  ihnn   Llie  apothecary,  in  place  of 

ig  the  measure,  one  can  simply  tell  him  to  make  thirty-five  packages 
^ni  the  pound,  and  the  mother  can  then  be  directed  to  use  a  package  of 
milk-sugar  histead  of  a  measurofuK 

Siptioo. — Finally,  a  glass  siption,  0.6  cm*  (J  inch)  caliber,  is  needed, 
'Hie  siphon  can  be  used  in  any  quart  glass  jars  which  the  family  happen 
to  Iisive. 

The  siphon  should  be  a  glass  tube  one-quarter  to  one-half  inch  in 
diaineter-  It  can  be  bent  in  a  gas*flauie,  Ttie  end  out  of  whicli  the  milk 
is  to  flow  should  be  at  least  six  inches  longer  than  that  whieli  is  to  be  in- 
serti-d  in  the  jar.  To  oj)erale  the  siphon,  fill  it  witli  boiled  water,  close 
the  longer  end  with  the  linger,  invert  the  siphon,  and  plat*e  the  shorter 
end  in  the  milk.  Then  withdraw  the  finger,  and  the  water,  followed  by 
the  milk,  ivill  run  out  of  the  h)ng  arm  of  the  siphon.  The  moutli  should 
never  be  used  Id  start  the  siphon  under  any  circumstances,  as  pathogenic 
organisms  might  iji  this  way  be  introduced  into  the  milk. 

Method  of  Ubtainikg  Cheam  and  Sefahated  Milk, — In  order  to  obtain 
the  sepamted  milk  and  the  creams  of  different  pen^enlages  the  jars  of 
milk  are  to  be  set  in  a  vessel  containing  ice  and  water  with  some  salt  in 
the  proportion  of  5  grajimies(l  leaspoonlid)  to  060  va\  (1  quart)  of  waten 
Clean,  frt*shly-boiled  cotton  cloths  are  then  thrown  over  the  uncovered 
Jais^  Tlie  mouUis  of  the  jars  are  ke|jt  open  for  atmut  filleeji  minutes  to 
^dispose  of  the  arumal  heal.  The  jars  are  then  to  be  sealed  tightly,  as  is 
dime  ill  presen'iiig,  and  are  let!  in  the  it^e-water  for  a  varial)le  number  of 
hoimi  arcording  to  the  fat  peRentage  of  cream  desired.  Care  must  be 
toki^n   that  fht*  temperature  of  the  water  does  not   tall  Ih-Iow  1.66°  C. 

Fia.  57  represents  one  of  Uie  jars  which  has  been  sr4  for  six  hours 
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with  the  siphon  in  position  for  siphoning  out  the  lower  240  c.c.  (8  ounces) 
of  M-free  milk,     Tlie  upper  240  ex.  (8  ounces)  in  the  jar  represent  a 

cream  of  10  per  coiii.,  and  the  intermediate 
480  c.t\  (16  ounces)  contain  a  certain  percent- 
age (about  2  per  cent.)  of  fat  which  in  di 
houi's  tias  not  separated  from  I  lie  milL 

The  fat  percentage  of  ttie  rrearn  and  the 
number  of  ounces  of  creani  to  be  obtained 
fi*oni  the  top  of  the  jar  depends  upon  the 
number  of  hours  of  the  setting,  under  the  sur- 
rounding conditions,  and  also  upon  the  per- 
centage of  fat  in  the  mi  lie  which  is  set, 

Pre^cbii^ions  roE  Home  Modification. — 
With  tile  required  cream  siplioned  from  tlie  top 
of  the  jar  and  the  fat-free  separated  mitk  si- 
phoned from  the  botttjm  can  now  be  obtained 
the  combination  of  approximate  percentages 
prescribed  for  the  especial  case. 

These  combinations  must  all  be  deduced 
from  mathematical  formula?,  and  the  pliysi- 
cian  can  either  do  this  himself  in  each  case 
or  can  make  use  of  the  following  tables,  which 
I  have  had  prepared  for  tliis  purpose. 
The  prescriptions  have  been  calculated  from  a  fal-free  milk  and  a 
cream  of  10  per  cent*  fat,  obtained  as  shown  in  Fig.  57.  The  calculations 
are  made  for  a  mixture  of  20  ounces.  The  required  percentages  of  the 
fat,  sugar,  and  proteids  have  first  been  tabulated  and  then  the  correspond- 
ing amounts  of  milk,  cream,  lime-wiater,  water,  and  sugar  placed  opp^te 
them,  hi  all  the  follo\\1nfr  prescril>tions  the  nulk-sngar  h  to  be  tlior- 
oughly  fhssolved  in  tlie  water  of  tile  niixture  before  the  otlier  materials 
are  added. 


i 


Jar  oontj^tuinK  milk,  cr^uid,  and 
■iphon,  C,  cream  x  M^  milk ;  B,  ji|- 
phon. 


Fat., 0.25 

Sugar  ,..__.__.._... 4.00 

PrtJteidfi  . . , Q.M 

Ltme^wiitef .,,,...,...»..,,........  5.00 


Pkkscription  2B. 

Cream,  10  por  cent J  ounce, 

Fut-fr*>e  iiiilk  ...... .....  1    ounce. 

Linnvwttti^r, .,,.,.., ...»  1    nunee. 

Water  , ,,,,.,,,.  I T I  aiuicw. 


20    ouncei, 
MUk-flug^ar  . , . 2  meimir^ 


F»t.... OM 

Sugar , 4.aO 

PTOteid* 0.GO 

Liraewwater 5.00 


I 


C^pani,  10  per  i*ent.. ... „  1     ouQOt. 

Fiit-fri'c  milk  , .  f , . , }  tmnce- 

LlTlif-WHtAT    .♦....._..»♦-»,  I      CHllLl'tV 

WaU^r... ....    ....,_,  17|  (miici». 


Milk-»ugAr 1|  tnea^anv. 
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Prescription  80. 

Fat 1.00 

Su|rmr 5.00 

Prr>teids 0. 75 

Lime-water 5.00 


Cream 2 

Fat-freo  milk 2 

Lime-water 1 

WaU»r 15 


ounces, 
ounces, 
ounce, 
ounces. 


20 
Milk-Sugar 2 

Prescription  31. 


ounces.    . 
measures. 


Fat 2.00 

Sugar 5.00 

Pn»tfidi« 0.75 

Lime-water 5.00 


Cream 4 

Fat-free  milk 

Lime-water 1 

Water 15 

20~ 
Milk-sugar 2 

Prescription  82. 


Fat 2.00 

Sugar 5.50 

Pnjleids 1.00 

Lime-water 5.00 


Cream 4 

Fat-free  milk IJ 

Lime-water 1 

Water ISJ 

20~ 
Milk-sugar 2J 


ounces, 
measures. 


ounces, 
ounces, 
ounce, 
ounces. 


Prescription  38. 


Fat 2.50 

Sugar 6.00 

Pr.»teidi5    1.00 

Lime-water 5.00 


Cream 5 

Fat-free  milk 

Lime-water 1 

Water 14 


ounces, 
measures. 


ounces. 
None. 
c)unce. 
ounces. 


20 

^lilk-sugnr 2^ 

Prescriptiox  34. 


Fat 8.r,0 

."^uirar f).  oO 

Pn»U-i.l> l..-,0 

Linie-watcr 5.00 


Creuni 7 

Fiil-frfO  milk 1 

LiinowiitfT 1 

Water 11 


Fat 

SuL'ar 7.00 

Pn.t.'id> 1..jO 

Lirne-watt^r 5.00 


Fat 

Suirar 

Pr..teid> '2.00 

Lime-wat»ir 5.00 


20 
Milk-sui^ar 2^ 

Prescription  3'). 

.  .   4.00    I    Cream 8 

Fat-fn'o  milk 

Lime-watiT 1 

Water 11 

I  20 

I    Milk-8ugar 2i 

Pkescription  86. 

.  .    4.00        Cream 8 

. .    7.00        Fat-fn-e  milk 2\ 

Lime-\vat«'r 1 

Water 8.^ 

20~ 
Milk-sugar 2h 


ounces?, 
measures. 


ounces, 
ounce, 
nunco. 
ounces. 

ounces, 
measures. 


ounces. 
None, 
ounce. 
ouncc>. 

ounccv. 
mea.-xurcs. 


ounces, 
ounces, 
ounce, 
ounces. 

niince.-. 
mea>ures. 
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Pbkscription  3' 


Fat 4.00 

Sugar 7.00 

Pn.teids 2.r)0 

Lime-water 5.00 


4. 

Cream 8  ounces. 

Fat-free  milk 5  c»unces. 

Limo-water 1  ounce. 

Water 6  ounces. 

20  ounct*. 

Milk-sugar 2J  meai*ures. 


Prescription  38. 


Fat 4.00 

Sut^ar 7.00 

Proteidfi 3.00 

Lime-water o.OO 


Cream 8    ounces. 

Fat-fn^e  milk 7A  ounces. 

Lime-water 1    ounce. 

Water 3  J  ounces. 


20    tiunces. 
Milk-sugar 2    meajiurbs 


Prescription  39. 
For  ifcamufj. 


Fat 4.00 

Sugar Tt.OO 

Pn>teid8 3.(X) 

Lime-water 5.00 


Cream 8    ounces. 

Fttt-fr(K»  milk 7 J  <>unces. 

Lime-water 1    ounce. 

Water 3j  ounces. 

20    ounces. 
Milk-8ugar 1    measure. 


Prescription  40. 
FtiT  wentnng. 


Fat 4.00 

Sugar 5.00 

Proteids 3.25 

Lime-water 5.00 


Cream 8 

Fat-free  milk 8 

Lime- Water 1 

Water 3 


ounces, 

ounces. 

ounce. 

3    <»unces. 

20    ounces. 


Milk-*iugar \  measure* 


pREJfCRIITION    41. 

For  irenriitif/. 

Fat 4.00    [    Cream 8    ounces. 

Sugar 4. 50    '    Fat-fwe  milk 12    ounces. 


Proteids 3.50 


20    «»um*es. 


After  the  various  matc^rials  liave  b(^eri  mixed,  in  the  proportions  shown 
in  the  formulas  th(?  reciuisite  amount  of  food  for  one  feeding  is  poured  into 
each  of  the  tubes.  If  it  is  desired  to  pasteurize  at  75°  C.  (167''  F.),  the 
tub(»s  are  stoppled  with  cotton-wool,  care  being  taken  to  have  a  reason- 
ably tight  stopple  in  and  a  dry  neck  to  tlie  tubes.  The  tubes  are  then  placed 
in  the  mck  and  lowen^l  into  the  sterilized,  and  the  water  in  the  sterilizer 
is  adjusted  to  the  level  of  the  milk  in  the  tubes.  Heat,  by  means  of  a 
lamp  or  stov(N  is  then  applied  to  the  sterilizer,  which  is  watched,  with  the 
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cover  off*  until  the  ttiprinometer  shows  that  the  water-balh  has  reached  a 
point  of  77.2*^  C,  (171^  F,),  The  lamp  k  removed  as  soon  as  this  tem- 
pemture  is  reaeheil*  the  cover  put  in  place,  and  the  cozy  over  it.  The 
Ihi^nnometer  sliould  mark  a  temperature  of  between  75^  C,  (107*^  F.) 
and  77.6^  C.  (17U®  F,)  for  thirty  minutes,  at  ttie  eKpimtion  of  which  time 
Lhe  tubes  are  to  be  removed  frum  the  sterilijcer,  and  are  to  be  kept  in  a 
cool  place,  prefembly  the  ice-chest,  uqtil  needed.  A  temperature  of  75°  C. 
(167*^  F,)  is  sufik'iently  hi^'li  to  coaf^iilate  the  lactalbuniin.  The  percent- 
age of  laetalbumin  in  cow's  milk,  however,  is  so  small  that  there  is  no 
macroscopic  ctiange  in  the  appearance  of  ttie  milk  when  heated  to  thb 
poUiL  On  Ihe  other  hand,  a  temperature  of  68.3 "*  C.  (155°  F,)  will  kill 
must  of  the  or^nisms  in  milk,  and  it  is  better  to  heat  to  tliis  point  so  as 
lo  aroid  coagulating  llie  laetalbumin.  When  the  milk  is  to  be  transported 
long  distances,  as  in  ocean  voyages,  it  may  be  considered  best  to  destroy 
Uie  undeveloped  spores  of  the  or^nistns.  To  accomplish  this  the  milk 
iiicmid  be  boiled  three  times  for  ten  minutes  at  inter\^als  of  twelve 
hours. 

Prom  what  has  already  been  said,  it  will  be  readily  understood  that 
ihtm  formula',  calculated  with  a  10  per  cent  cream,  are  entirely  insufh- 
cfetit  in  their  range  for  the  treatment  of  a  iai^ge  number  of  cases  which 
RHiuire  a  correspondmgly  large  number  of  combinations  of  percentages 
before  they  can  be  made  to  digest  and  to  thrive.  It  therefore  becomes 
n-ecessary  for  the  physician  to  be  prepared  to  write  his  prescriptions  for  a 
home  modification  ^vith  a  number  of  different  creams,  as  10  per  cent.,  12 
percent,  l«l  percent,  20  percent,  and  many  others;  that  he  should  also 
know  how  to  combine  these  creams  with  whole  milk,  with  fat-free  milk, 
vnlh  whey,  ami  v^itti  cereals.  In  order  lo  do  this  he  must  either,  as  by 
asing  the  preceding  tables,  keep  beside  him  for  use  the  number  of  ounces 
reqitired  for  certain  percentage  combinations,  or  he  must  bear  in  mind  the 
roi2i|deW  analyses  of  all  the  materials  used,  as  well  as  some  mathematical 
equations  by  which  he  can  calculate  any  number  of  percentage  combi- 
nations. 

Table  por  the  Calculation  of  a  Hom£  Modificatios,^ — In  order  to 
plUy,  so  far  as  jKissible,  the  calculation  of  various  cream  mixtures  for 
me  modification,  the  following  table  has  been  arranged  by  Dr.  Maynard 
Ladd  to  show  ceriain  commonly  used  percentage  combinations  wilh  creams 
of  different  strength.  The  figures  are  given  for  twenty-ounce  mixtures; 
if  the  total  cpiantily  used  in  twenty-four  hours  is  tliirly  ounces,  tlie 
quantity  of  each  ingredient  should  be  increased  one-lialf ;  if  forty  ounces 
are  required^  the  quantity  of  each  ingredient  should  be  doubled.  It  will 
be  noted  thai  the  amount  of  fat-free  milk  used — ttiat  is,  the  lowest  quarter 
of  Uie  milk  from  whi<-h  tlie  crt^am  has  been  raised — varies  according  to  the 
strength  of  the  cream ;  whereas  the  other  ingredients  are  not  similarly 
d*  L     The  table  also  shows  certain  percentage  combinations  which 

cai  _.  _  1-  made  either  by  a  ten  per  cent,  or  a  twelve  per  cent  cream. 


*  Impowible  coutbtimUon  with  the  perc^ntn^e  of  creKm  Indicated. 

In  using  tliis  table,  accurate  results  can  be  obtained  if  the  percentage 
of  creairi  is  known  and  a  guaranteed  tream  can  be  purchased  from  the 
laboratory.  If  this  is  impracticable,  the  physician  must  use  his  inge- 
nuity in  esthnating  tlio  fat  percentage  of  cream,  and  such  estimation 
can,  of  course,  only  bo  approximate},  as  is  clearly  shown  by  the  widely 
divergent  results  obtained  from  setting  difft^mnt  specimens  of  milk,  as 
described  on  page  22  L  However,  as  a  basis  on  which  to  form  an  ap- 
proximate estimation  we  may  assume  that  a  milk  of  average  strength — 
that  is,  one  with  fat  4  per  cent,  sugar  4.50  per  cent,  proteid  4  per  cent*, 
— will  yield,  if  it  has  not  been  previously  setting,  and  if  placed  in  a  tem- 
perature of  about  3.^°  C.  (38'*  F.),  a  top  quarter  (eight  ounces  in  each 
quart  of  milk)  of  cream  f-'ontaining  10  per  cent  fat  at  the  end  of  six 
hours,  or  1 2  per  cent  fat  at  the  end  of  eight  houis,  A  gravity  cream 
containing  IG  per  cent-  fat  can  be  obtained  under  very  favorable  condi- 
tions by  setting  the  nulk  twelve  hours,  but  it  is  safer  not  to  count  on  so 
high  a  percentage*  Milk  whieh  has  been  settnig  ei^^'ht  hours  will  yield  a 
more  unifonn  percentage  of  cream  than  one  which  has  been  setting  six 
hours.  If  the  milk  which  is  used  is  known  to  be  exceptionally  low  in 
Ikt,  as  in  eerlain  lierds»  il  would  be  safer  to  let  it  set  eight  hours  and 
calculate  on  a  10  per  cent,  instead  of  a  12  per  cent  cream  in  the  upper- 
most eight  oun(*es.  If  the  milk  is  known  to  be  exeeptionally  rirh  in  fat 
il  is  more  likely  at  the  end  of  six  hours  to  yield  a  12  per  rent  cream  than 
a  10  per  cent*  cream,     Eacti  measure  of  sugar  may  be  approximately 
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estunated  to  be  equivalenl  to  a  level  tablespoonfUL  It  is  better,  how- 
^rc*r,  to  buy  a  lueasai-e  ^uvh  as  is  desriihed  on  i>a^  225, 

THE  THEORY  OF  PERCENTAGE  MODIFICATION,— DiLirrtON 
or  CmuMS  with  Whole  Milk. — AJthongh  a  number  of  corubinations  of 
Tarioiis  percenlages  of  fat  and  sii^^ar  can  be  obtained  by  tliluting  ci'ic^ams 
irith  \vh<*k*  niilk,  yet,  the  proteiti  |ien:enti^,a*  in  any  instanee  dtji*s  mA  bear 
ttie  same  ratio  to  the  fat  percentage  as  holds  iii  the  creani  fn^ni  wliich  the 
dUution  is  made.  The  finer  variations  in  the  relative  pr^»porlions  of  fat 
ajjd  prohids  which  are  easily  obtained  by  systematized  nioditicalion  in  the 
laboratories  are  impossible  by  the  simple  dilution  of  creani. 

The  foKowhij?  table  shows  the  fat  percerdages  of  cream  wtiich  can  be 
obtained  by  diluting  a  20  per  ceid,  creaiu  with  whole  milk, 

TABLE    ir2. 

I  |mrt  20  per  eewL  creAm  -f  3  piirt*  wtink-  milk  ^  B  per  c^nt.  efcmri. 
I  jmrt  20  p<?r  e!e«lH  crpikin  -r  I  intft  wh<4e  uulk  Vi  p*»r  t^eiit  cwauj. 
S  pftrt^  2<J  per  eent.  cnsiim  4-  1  iwirt   wlmlf*  milk    -  in  jK-rcent*  crejim. 

DiLtnoxs  OF  CfL£AH  WITH  Water. — If  cream  of  definite  percentages  of 
hi,  su^r,  and  pmteids  are  diluted  with  equal  or  multiple  quantities  of 
wai<*r,  various  nuxtun^s  are  obtained  in  \vlu(  h  the  percentages  of  these 
Ihnx*  i>lements  bear  a  fixed  ratio  to  tliose  of  the  cream  used.  (Westcfitt.) 
The  percentages  of  the  dilution  can  easily  be  calculatt'd  by  nmltijjhing 
liic  jK*P:entages  of  the  cream  by  a  fmction  of  which  the  numerator  is  the 
luIrgiT  represi*nUng  the  (luantity  of  cream,  and  the  denominator  the  in- 
b^jrer  n:pn*senting  the  sum  of  Ihe  quantity  of  the  cream  and  of  the  diluent. 
Thus,  tor  an  8  per  cent,  cream  with  percentages  of  8  per  cent,  fat,  4.40 
p#*r  *xmt  sugar,  and  3,90  pi»r  cent,  proteids,  a  nuxture  of  equal  paris 
rream  ajid  wati-r  would  give  4  per  cent,  fat  and  L95  per  cent,  proteids. 
The  n^sultujg  sugar  j)en:entagi^  would  also  bear  the  same  fixed  ratio  to 
thai  of  tlie  sugar  [jertentagi*  in  tlie  cr€*am. 

DiUTioNs  OF  Chkam  wrru  Solutions  of  Sugar, — If  it  is  desired  to 
obtain  various  eombinalions  of  fat,  sugar,  and  proteids  by  diluting  creams 
wtUi  solutions  o(  sugar,  th*^  various  percentages  of  sugar  solution  can  be 
obtaixit*fi  by  dissolving  one  ounce  of  milk-sugar  in  twenty  ounces,  sixteen 
arid  oiie-Iialf  ounces,  fourteen  and  one-quarter  ounces,  twelve  and  one- 

■  half  oiinn^,  or  ten  ounces  of  boiled  or  distilled  waiter,  wliirh  results  tv.~ 
g|i#**1jvely  ill  sugar  solutions  of  5,  6,  7,  8,  or  10  prr  cunt.  (Westcolt,) 
When  Ihese  sugar  solutions  are  used  as  the  diluerd  the  calculation  rjf  the 

Lp^ulting  suj^r  perci*nlage  can  be  made  by  the  following  forunda,  which 
eXpfirss**^  the  fart  that  the  sugrir  pert^entage  of  the  dilution  is  the  sum  of 
Uie  jKTv^Mitages  contribated  by  the  sugar  soUition  and  tire  iTeaiu, 

In 


I 


In  Utfc«<H|uation  S  repn.*sen(s  the  n'sullarif  sugar  pen^enlage;  W  represents 
Uu-  inuiiifitv  nf  iv.ili  r  :  >'  refrrvsi^nls  the  percentage  of  tlie  sugar  solution  ; 


232  PEDIATRICS. 

c  represents  the  percentage  of  sugar  in  the  cream ;  and  C  represents 
the  quantity  of  cream. 

For  example,  for  a  dilution  of  1  part  of  12  per  cent,  cream  to  3  parts 
of  an  8  per  cent,  sugar  solution  the  resulting  percentages  would  be  3  jht 
cent,  fat  and  0.95  per  cent,  proteids,  while  the  sugar  percentage  would  be 


S.=  LX_B_-r_.(l.Xi:20)   ._,  28.20  _.  ^j. 
3-1-1  4 


The  following  tables  have  been  prepared  by  Dr.  T.  S.  Westcott  to  show 
the  different  resulting  fat,  sugar,  and  proteid  percentages  obtained  by  mix- 
ing in  various  proportions  different  sugar  percentage  solutions  with  4  per 
cent,  fat  cream  (/.r.,  whole  milk)  8  per  cent,  fat  cream,  12  per  cent,  fat 
cream,  and  1 6  per  cent,  fat  cream. 


TABLE  58. 
8  parte  of  milk  t<> 

1  part  5  to  10  per  cent,  sujrar  solution  -.:  fat^  3.00;  suurar,  4.«0  to  r>.85;  proteidh,  3.00 


TABLE  54. 

Four ]ur  rent.  Cream  (whofe  milk). 

Fat,  4JM);  Sar/ar,  4.4O ;   Proieidn,  4.OO. 
1  part  of  milk  to 

11  parts  5  to    7  per  cent,  suijar  solution     -  fat,  0.33  ;  HUjajar,  4.95  to  fi.78;  proteid«,  0.88 

7  i>arts  5  to    7  p<'r  cent,  .^sujufar  solution    -   fat,  0.50;  sugar,  4.92  to  6.67;  pnitoids,  0.50 

3  parts  5  to    8  jmt  cent,  sui^ar  solution  .  -  fat,  1.00;  sugar,  4.85  to  7.10;  proteidH,  1.00 

1  part   5  to  10  jxr  cent,  sugar  solution  -  r  fat,  2.00;  sugar,  4.70  t<>  7.20;  proteids,  2.00 

TABLE  55. 

Fjiffh t  prr  rrnf.   ( 'ream . 

Fat,  8.(M);  Sutjar,  4.SO ;   J*rnfel.f/s,  S.90. 
1  part  of  cream  to 

7  parts  5  to    7  \iQV  cent,  sugar  soluti<m   —  fat,  1.00;  sugar,  4.91  t^*  6.66;  proteitln,  0.49 

3  parts  5  tn    S  ]>er  cent,  suirar  solution  -  _  fat,  2.00;  sugar.  4.82  to  7.07  ;  proteids,  0.97 

\i\  parts  5  to    8  per  cent,  sugar  solution    _   fat.  3.07  ;  sugar,  4.78  t<»  6.58  ;  proteids,  1.41 

1  part   5  to  10  i>er  cent,  sugar  solution       fat,  4.(X);  sugar,  4.65  to  7.15;  proteids,  1.96 


TABLE  51;. 
Tu'efrt'  jK  r  cent.   Cream. 
Fat,  1:2.(H):   Suaar,  4.;/0 :    I*rnfeif/s,  :hSO. 
1  })art  of  cream  to 

11      |>arts  5  p«-r  cent,  sugar  solution       fat.  l.(H>;  sugar,  4.98;  pn>teids,  0.82 

11      parts  6  jM»r  cent,  sugar  solution       fat,  l.CH");  sugar,  5.85;  proteids,  0.82 

11      part^i  7  per  cent,  sugar  solution       fat,  l.(K);  sugar,  6.76;  proteids,  0.82 

7     parts  5  to  7  |>er  cent,  .-ugar  .solution       fat,  1.50  ;  sugar.  4.W  to  6.65  ;  pmteids,  0.48 

5      j>arts  5  to  7  p<'r  c«*nt.  >ugair  s«ilution       fat.  2.<H1 :  suijar.  4.87  t<»  6.53  ;  proteids,  0.68 

3.8  ynvTU  5  to  ><  per  cent,  sugar  solution     .  fat.  2..V);  suirur,  4.83  to  7.20;  proteids,  0.79 

3      part^  5  to  8  |M*r  cent,  sugar  solution     .  fat,  3.0<>:  sugar,  4.8()  to  7.05;  pn>teid8,  0.95 

2.4  parts  5  to  H  jht  cent,  suirar  solution       fat,  3.53  :  suirar,  4.76  to  6.88  ;  proteids,  1.12 

2     parts  5  t«»  8  per  cent,  sugar  solution   --  fat,  4.(X) ;  sugar,  4.73  to  6.73  ;  proteids,  1.27 
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TABLE  -^7. 

SiiPtecn.  ptrr  titnt.  Oream. 

Fai,  16. m-  Su^ifir,  4,00;  Proiisids,  S.60. 


I 
I 


sngar^  5.87  ;  protoidSt  0,2S 

»u^ftr^  6*81  ;  proteidn,  0,2S 

pugar,  4,00;  proteidsi  0.36 

ftUgHft  6.R0  ;  proteids,  O.SU 

sugar,  6.70;  pmleid&,  D.36 

sugary  4. 87  ;  pnit<^ids^  0^46 

jjugjir,  5.75;  proteids,  0.45 

BUj^uf,  6pfj2;  pmU'idfi^  0.45 

sugar,  4.84  ;  proteids,  0*50 

HUgAr,  5.70  ;  proteide^  0*66 

flugar^  fi.53;  pfNittiidg,  0.55 

fiugur,  4,81  ;  pn:iteidjiT  (K08 

sugar,  6.02;  proteidfi>  O.tJS 

fiUgar,  6.43;  prriteids^  0.68 

augar,  4.78;  proteids,  0.78 

sugtir,  6.66  ;  pmiteidB^  0.78 

«ugAr,  6.S5;  prcitdds,  0*78 

augar,  4.75;  proteidfi^  0,t*0 

sugjir^  Ji.50;  pruteidfi,  0*M 

«ugar,  6*2t>;  proteidsj  0.iK) 

sujefftr,  7*00;  proteidSj  0»90 


19«I^PHr  £  per  oent  migAT  i^jlution  :==  fat,  IM}; 
li  iltrte  6  per  cffit,  »ug«r  solutioii  =  fat,  l.OO  j 
16      pttrtA  7  piT  vm\U  sugur  eoludun  ^^  fat,  LOO; 

9      purU  i)  p*r  ffni*  iugar  volution  :=  fnt,  1,00  ; 

9      p&rtB  fl  per  cent,  iti^ar  solution  =^  fatj  L60  ; 

9      |nrC#  7  ^ler  cvnl.  sugar  s^dution  ^  fat,  1.60  ; 

7      pHTtf  5  i>pr  iitnt,  sugar  iw^dutioit  =  ftit,  2.00  ; 

7      part^  6  fier  f*nt*  sugar  *i.dution  -—  fat,  2*00 ; 

7  part*  7  p(*T  wiit  sugar  *filution  ^  fat,  2.O0  ; 
&A  part»  5  per  cent*  eugar  ^rdutirm  =  fat,  2.50; 
li.4  patti  6  percent,  sugar  solution  3=  fat,  2*ijO  ; 
5v4  pAfte  7  p>er  ecnl.  eugaf  af-dutKiii  ==  fat^  2.50; 
4.3  puts  5  per  cent  »ugar  e;tdud{>n  =^-  fat,  3.02  ; 
4.3  jmrtt  6  per  cenL  sugar  polutitm  —  fat,  3.02  ; 
4*S  p«rl#  7  per  cent*  sugar  solution  =^  fat,  3*02  ; 
i,d  pRTtft  5  per  t^nt.  §ugur  Bolutum  ^=  fat,  3.48  ; 
S.6  pttrt»  6  perceut.  sugar  Mdution  ^  fatj  S.48  ; 
S*f>  piirt*  7  per  cent,  iugar  eolution  -==:  fat,  3*48  ; 
S      pkiiM  5  pfifT  cent  ftugar  solution  =^  fat^  4,00 ; 

8  pftru  6  per  cent  »ug&r  Mdulion  ^  fat^  4.00  ; 
S  p^rt*  7  per  cent,  sugar  solutinn  ^  fat,  4^00  ; 
S      p«rt£  ^  per  cent*  sugar  fMjlution  =^  fat,  4.00; 

DiLUTios's  OF  Ceeams  WITH  Wh£y, — ^^Hien  it  is  desired  to  increase  in  a 
mixture  the  relative  proportion  of  the  ladalbuniin  to  the  caseinogen, 
whey  can  be  used  for  this  purpose.  There  are,  however,  in  doing  tlds, 
eeriain  precautions  which  must  be  taken,  since  Uio  excess  of  pepsin  re- 
sulting from  tlie  preparation  of  the  whey  is  apt  to  precipitate  the  case- 
iiiogeii  of  the  proteids  in  the  crearn,  and  to  leave  coagiila  in  the  mixture. 
To  obTiate  this  Die  whey  should  be  raised  to  a  temperature  of  66<5°  C, 
(150°  F,)  for  five  minutes  in  order  to  dostr^iy  the  reniun,  and  then 
allowecl  to  cool  inrfore  nibtin^'  it  with  lh<.*  creajii,  especially  when  the 
total  *|uanlity  of  food  fur  twenty-lbur  liours  is  prepared  at  one  time. 
This  procedure,  however,  seems  to  be  unnecessarj*  when  the  whey  is 
added  to  cr^jo  and  milk  mixtures  %vhich  have  been  partially  pepto- 
fiked.  In  this  case  the  amount  of  whey  to  be  added  should  first  be 
derided  upon  and  then  this  quantity  should  be  deducted  tVom  the  quan- 
tity of  diluent  used,  so  that  when  the  whey  is  added  tlie  total  quantity 
dmll  no!  be  altered.  If  this  be  done,  the  increase  in  proteids  (CK86) 
aontfibtited  by  Ihe  whey  can  be  calculated  by  multiplying  0.86  by  the 
fnunber  of  ounces  of  whey  and  dividing  the  product  by  the  total  num- 
ber of  ounces  in  the  prescribed  mixture.  Since  the  proteid  (lactal- 
bumtn)  percentage  of  whey  is  less  than  1  per  cent.,  a  very  nutritious  mix- 
ture may  be  obtained  by  using  undiluted  whey  and  bringing  up  the  fet 
percentafPi^  by  the  addition  of  cream. 

In  Uiis  ease,  sinc^  there  is  no  diluent,  the  fat  percentage  cannot  be 
ied  aJloj2;¥?ther  at  Mill,  but  nmst  depend  upon  the  desired  proteid  per- 
ila^  and  vice  rrrm. 
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The  proteid  percentage,  however,  for  any  definite  fat  percentage  can 
be  varied  by  making  use  of  different  grades  of  creani.  Thus,  with  a  3 
per  cent,  fat  (F),  proteids  ranging  from  1.18  (from  a  20  per  cent  creani) 
up  to  1.92  (from  an  8  per  cent,  cream)  can  be  obtained,  and  with  a  4  per 
cent,  fat  (F)  a  variation  of  proteids  between  1.30  per  cent,  and  2.32  per 
cent,  can  bo  similarly  obtained. 

The  formula  by  which  the  amount  of  cream  (C)  to  be  used  in  a  total 
mixture  (Q)  in  which  the  diluent  is  whey  is  as  follows : 

p Q[F(fat  p^  o.  in  cream  used)  — 0.32  (fat  p.  c.  in  whey)] 

~  7.68  or  11.68  or  15.68  or  19.68 


according  as  a  cream  of  fat  8  per  cent.,  12  per  cent,  16  per  cent,  or  20 
per  cent,  is  used. 

The  following  table  gives  the  varying  combinations  of  fat  and  proteids 
that  can  be  obtained  by  mixtures  of  whey  and  creams  of  various  fet 
percentages.  For  the  sake  of  comparison  the  quantities  of  cream  re- 
quired for  a  mixture  of  twenty  ounces  have  been  given  in  the  final 
column : 

TABLE  58. 

C'ombinations  of  fat  and  proteid  jiercentages  which  can  be  made  by  creams  of  4  per 
cent.,  8  per  cent.,  12  per  cent.,  16  per  cent.,  and  20  percent,  diluted  with  whey,  containing 
a  fat  jM'nvntaj^e  of  0.32. 


AViTH 

20  PER  CENT.  Cream. 
For  1.00  F.                  i 
For  2.00  F. 
For  3.00  F. 
For  4.00  F.                  ' 

P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 

P. 
P. 
1'. 
P 

=.^  0.94 

r--    1.06                              ' 
:^    1.18                             1 

--  1.30 

CrKAM    in    TWKNTY-OCKCl 

Mixture,   the    Baj^anci 
Whit. 

0.70  ounce. 

1.71  ounces. 

2.72  ounces. 
3. 74  ounces. 

AViTIl 

It)    PER    CENT.   CREA.M. 

For  l.(X>  F. 
For2.0<^F. 
For3.(>0F. 
For  4.(M)  F. 

12  PER  <ENT.  Cream. 
For  l.(X)  F. 
For  2.00  F. 
F..r3.(M>  F. 
For4.(M)F. 

s  PER  TENT.  Cream. 
F..rl.(K>F. 
FMr2.«M)F. 
F..r3JM  F. 
For4.<H>  F. 

4    PER    «ENT.    CllKAM       MiLK    . 

F..r  1.<M»F. 
F..r2  «H»  F. 
F..r:^,.«N.F. 
F..r4.(N>  F. 

:=  0.98 

-  1.16 
1.32 

-  i..-,o 

0.87  ounce. 
2.14  ounces. 
3.42  ounces. 
4.69  ounces. 

AVith 

1 

-     1.08 
.  1.28 

1..33 

-  1.79 

1 
.     1.18                 ! 

1.H2 
2.32 

1.44 
2.2H 

4.<H> 

1.16  ounces. 
2.88  ounces. 
4.59  ounces. 
6.30  ounces. 

AVlTH 

1.77  ounce*. 
4.38  ounce*. 
6.98  ounces. 
9.58  ounce*. 

"Wirii 

8.69  ounces. 

9. 1 3  ounce*. 
14.56  ounces. 
20.00  ounces. 
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Preparation  of  Sweet  Whet, — Sweet  whey  is  best  made  by  the  fol- 
fieUiod :  For  eath  piiit  of  whey  needed,  lake  one  f|iiart  of  whole 
ftwh  milk  or  M-free  milk,  heated  to  37.7^  C.  (100'^  F.),  and  add  8  c.c. 
(2  clinchins)  of  the  essence  of  pepsin  or  some  of  the  preparations  of 
HqmA  rennet.  This  will  precipitate  the  casein  in  the  form  of  a  t^urd, 
which  is  then  broken  up  with  a  fork,  and  the  fluid  which  remains  is  the 
whey.  This  is  strained  through  two  thicknesses  of  boiled  eheese-cloth 
ami  one  thickness  of  absorbent  cotton  arid  slowly  cooled  to  a  tempera- 
ture of  10^  C.  (50^  F.)i  and  kept  on  ice  until  needed.  If  the  whey  is 
Id  be  mixed  with  cream,  it  must  first  be  heated  to  65,5^  C,  (ISO*^  F,), 
in  order  to  kill  the  rennet  enxyrne.  ^Vhey  mixtures  should  not  be  heated 
iliove  BB,^^  C,  (155^  F.)  if  one  wishes  to  keep  safely  under  the  coagula- 
tion point  of  the  lactalbumin. 

Geiteeial  Formula  for  Calculation  or  all  Percentage  Combinatioxs. — 
The  following  formulae  and  equations,  calculated  by  WesUott,  can  be 
used  for  obtaining  any  combinations  of  the  percentages  of  the  fat,  sugar, 
and  proleids  of  milk  prescribed,  provided  that  creams  of  varied  ^t  per* 
centages  are  used,  as  has  been  already  explained.  The  mixtures  with 
cneam  may  be  made  \\ith  whole  milk,  with  fat-free  milkj  and  with  whey. 
The  following  symbols  will  be  used : 

IF  ^  prescribed  percentage  of  fat. 
S  ^  prescribed  percentage  of  sugar. 
P  =  prescribed  percentage  of  proleids. 
C  =  total  quantity  of  cream  in  ounces, 
M  M  =  total  quantity  of  nulk  in  ounces. 
J  W  ^=  total  quantity  of  water  in  ounces. 
L  =  total  quantity  of  dry  niilk-sugar  in  ounces. 
Q  =  total  quantity  of  mixture. 
a  and  a'  =  known  percenjjigt.^  of  fat  in  ereani  and  milk  respectively. 
b  and  b'  =  known  percentage    of  protelds   in  cream  and   milk    re- 
spectively* 
c  atid  c'  ^  known  percentage  of  sugar  in  cream  and  milk  respectively* 
Siftee  the  actual  quantity  of  proteids  in  a  percentage  mixture  is  the 
sum  of  the  quantities  of  proleids  contribiited  by  the  milk  and  the  cream, 
and,  ag^iin,  since  the  actual  quantity  of  lal  is  the  sum  of  the  quantities  of 
hi   contributed  by  the  milk  and  the  cream,  the  folio wijjg  fmKlaincntal 
fonimlR*  represent   the.se    tVn-ts.     Since    P,  F,   etc.,  an*   represented   by 
inli-'^rB  instead  of  hundrcdtljs,  the  following  equations  (1)  and  (2)  should 
for  greater  aci-umcy  be  expressed  as  divided  by  lUO,  as  already  expressed 
H  in  Ihi?  funnula  for  sugar  on  page  237  ;  but  since  both  sides  of  the  equation 
•      9it  divided  by  100,  the  equality  of  the  numerators  is  also  trut;. 


a> 


QXl*--V  Bl^bC. 


m 


qvF=^a/  H-f  aC, 
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And  since  the  same  reasoning  applies  to  the  actual  quantity  of  sugar  in 
the  mixture  with  the  addition  of  the  dry  sugar  needed  to  bring  the  per- 
centage up  to  the  percentage  of  sugar  prescribed,  we  have 

Transposing  (1),  so  as  to  get  a  value  for  M,  we  obtain 

(4)  M^QP-bC 

^  '  b^ 

If  this  value  of  M  is  substituted  in  equation  (2)  we  have,  by  transpost — ' 
tion  and  collecting, 

^   ^  ab^  — a^b 

By  finding  a  value  for  M,  from  (2)  instead  of  (1)  we  have 

^   '  a^ 

From  equation  (3),  by  transposition,  we  obtain 

m  L,_QS-(c^M-fcC) 

^   '  100  * 

These  formuhe  are  of  universal  application  for  any  strengths  of  the 
cream  and  milk  percentages. 

PonnulsB  for  Cream  and  Whole  Milk  (4  per  oent.  Cream). — Thus, 
for  a  combination  of  16  per  cent,  cream  (a=  16,  b  =  3.6,  S  =  4),  and  4 
per  cent,  milk  (a'  =  4,  b'  =  4,  S  =  4.40),  as  a'  and  b'  are  equal,  this 
value  can  be  taken  out  of  the  numerator  and  the  denominator  of  (5), 
leaving 

(8)  C^SJI-J). 

u  —  b 

Substituting  values  for  a  and  b,  the  formula  becomes 

^    ^  "T?J— 3:()  12.4 

and  formula  (6)  becomes 

(10)  m.-9J:--JAC._,Q_f_4c. 

4  4 

In  the  same  way,  for  a  12  per  cent,  cream  (a  =  12,  b  =  3.8,  S  =  4.20) 
and  a  4  per  cent,  milk,  formula  (8)  becomes 

(11)  c--=Q(^--P)--9(?~JU 

^  12  —  3.8     ■  8.2 
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and  (6)  becomes 

Similarly,  for  10    per  cent,   cream  (a  =  10,  b  =  3.86,  S  =  4.25) 
fonnula  (8)  becomes 

^  10  —  3.85  G.16        ' 

(14)  m._-Q-J:_^^^:. 

4  4 

Pormulfle  for  Cream  and  Pat-ft^e  Milk. — When  in  place  of  mixing 
Oie  m'aiii  with  whole  milk  a  fat-free  milk  is  used,  we  take  fonnula  (5)  and 
siil»<iluting  0  for  the  fat  value  (a')  of  the  milk  we  get 

a  V  — ox  ^  ttl/  a    ' 

^'^  Jroin  (4)  we  get 

Thus,  for  16  jier  cent,  cream  and  fat-free  milk  (16)  becomes 

16  16  ^  ^' 

anA  (16)  becomes 

4 

In  the  same  way,  with  12  per  cent,  cream, 

12  ^  ^ 

(20,  3^^Q1>-3.80C 

4 

In  the  s;une  way,  with  10  per  cent,  cream, 

4 

Tht'  fonnula  for  sugar  does  not  vary  much.  Formula  (7)  is  of  nni- 
versai  application,  and,  assuming  the  sugar  percentiigo  of  milk  and  cream 
to  1m-  al)out  4.40,  (7)  would  become 

,.«  ,        (2S  — 4.40{M  -^(M 

It  must  be  remember(»d  when  using  these  general  fonnuhe  for  any 
c«3nibination  of  percentages,  as,  for  instance,  in  Formula  S,  thai  wIm'U 
P  ==  F  it  is  evident  that  C  =  0 ;  or,  in  other  words,  that  the  mixture  be- 
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comes  a  simple  dilution  of  milk,  which  gives  equal  percentages  of  proteids 
and  fat.  When  P  is  greater  than  F,  the  value  of  C  becomes  a  negative 
quantity,  which  indicates  that  the  milk  needs  the  addition  of  proteids 
without  fat.  This  calls  for  fat-free  milk.  The  calculations  of  the  quan- 
tities for  such  a  mixture  can  be  carried  out  by  the  formulsB  given  in  the 
various  formuhu  derived  from  (15)  and  (16). 

PormulfiB  for  Cream  and  Whey. — In  order  to  calculate  the  amount 
of  whey  which  is  needed  for  various  combinations,  the  general  formulse 
(5),  (6),  and  (7)  can  be  applied  by  considering  whey  as  a  milk  containing 
ver>^  low  proteids  (lactalbuniin)  and  fat.  Taking  Konig's  formula  for  whey 
as  a  standard, 

Fat 0.32-a^ 

Su^ar 4. 79  ^=1  c' 

Pn»teids 0.S6—  d' 

we  can  then  represent  a'  of  the  general  formula  by  0.32,  b'  by  0.86, 
and  c'  by  4.8,  and  the  special  formula  will  then  be 

(24)  C  -  Q_(ML>^*'  —  0,32_X_P) 

^     ^  9.1  or  12.  (>  ' 

according  as  twelve  per  cent,  or  sixteen  i)er  cent,  cream  is  used. 

(26)  Whcv       'iZrzMS:   or     -^iZlzilii' 

^  *  0.32  0.82 

and 

..^^5.  L  .     Q  S—  (4.8  X_whoy  J    12  or  IOC) 

^  100 

111  such  a  combination  sutticioiit  diluent  must  b<»  added  to  make  up 
tho  total  (juantity. 

The  followiii^^  fonnuhe  are  derivable  from  equations  expressing  the 
fart  that  the  proteid  or  fat  luTcentage  of  the  mixture  is  equal  to  the  sum 
of  the  proleid  or  fat  percentage's  contributed  l)y  the  cream  and  the  whey. 

(27)  1*  -.-rz  -^  V  ])  -f  ^-^^^'  X  ^' 

(28)  F:-_  J-Xa4--Q'^ 
whence,  bv  deduclion. 

One  or  the  other  of  these  fonnula^  may  be  used  according  as  a  definite 
fat  or  ])r()t<M(l  p<Tr(»ntii^^e  is  (lt»sired.  The  ccmstants  a  and  a'  represent 
tlu'  fal  p(TC(»iiiji^'(\s  of  tlie  cn'ani  and  of  the  w1h\v  n»spectively,  and  b  and 
})'  represent  the  corresponding'  proteid  perc(*nta;res. 

Thus,  for  20  per  <-eni.  cream  (F  -  20,  V  ■-  3.20,  S  ^-  3.80)  and  whey 
(F      0.32,  P  -  --  0.86,  S       0.48)  the  fonnuhe  would  become 

^      ^  3.20  — 0.8<>  ^      '  2.a4  • 


20—0.82  ^    ^        19,  ee 

Tilt*  fornnila  for  L  ran  be  derived  from  the  general  formula  (7)  by  sub- 
stitution, wiiK  h  gives 

^_  Q8-(4.e  whey  +  8.8  C) 
^  100 

111  the  ^mue  way,  fur  Iti  per  cent  creani  the  fonuuUe  become,  after 
siibstitulionf 


(Xl>) 


For  12  per  cent,  cream, 


(»7) 


l«») 


For  8  per  cent,  cream. 


2.74 


11.(^8 


3.04 


C  = 


Q(F  — 0.S2) 
7,68 


^B       FiHAL  Hemarrs  OS  Home  Modification.^ — If  a  careful  study  be  made  of 

^h^  has  been  said  under  home  muditkation,  iti  comparison  with  the 

^"iTOtbods  and  results  of  preparing  a  food  at  the  laboratory,  it  will  be  seen 

how  uncertain  must  be  most  of  the  modifications  wtiich  are  made  iu  tlie 

homes  by  mothers  and  nurses.     While,  tlierefore,  in  many  cases  the  milk 

be  modified  at  home,  it  must  be  reco|47Uj!efl  that  it  probably  only 

hes  in  exactness  the  modiUcalion  by  the  elerks  at  the  laboratory^ 

mhen?  it  is  done  well  with  all  the  factors  of  the  problem  taken  into  con- 

8i<lerattan«  and  that  m  most  cases  in  a  home  nmditication  the  infant  is  not 

urinf  as  a  food  what  the  physician  lias  prescribed  and  takes  for  granted 

the  in&nt  is  getting, 

Oat-Jclly. — For  the  preparation  of   oat-jelly  the  followmg  method 
diauld  be  employed : 

Sixty  grammes  (2  ounces)  of  coarse  oatmeal  are  allowed  to  soak  in  a 
quart  of  cold  water  for  twelve  hours.     The  mixture  is  ttien  boiled  down 

ISO  as  to  make  a  pint,  and  is  strained  through  a  fine  cloth  while  it  is  hot 
When  it  cools  a  jelly  is  formed,  which  is  to  be  kept  on  ice  until  needed 
DUeiBnt  propoKions  of  this  jelly  can  be  used,  but  usually  it  is  best  to 
begia  with  ef|ual  parts  of  jelly  and  cow's  milk.  When  needed  this  mix- 
bae  is  warmed  and  a  little  salt  added. 

BABLKT-WATEa. — Barley- watcF  is  made  by  boiling  120  grammes  (4 
loes)  of  barley  flour  in  a  quart  of  water  for  one-half  titmr,  and  then 


ling. 


bariey-jelly  is  to  be  made,  120  grammes  (4  ounces)  of  barley 
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flour  are  employed,  and  the  same  process  is  gone  throogli  wilb  as  for 
the  prejiaralion  of  barley-water.  The  resiiUiiig  Jelly  is  treated  in  the 
eame  way  with  milk  as  I  have  directed  for  oat-jelly. 

Wheat, — Wheat  can  be  prepared  by  the  same  method  as  that  de- 
scribed for  oats  and  barley. 

Peptonized  Milk, — Milk  may  be  jmHiaily  or  wholly  pephmized  in 
home  modiiieaUcm  by  the  same  methoils  as  desciibed  under  laboratory 
feeding,  on  page  202. 

ARTIFICIAL.  FOODS  FOR  INFANTS. — It  would  seem  hardly 
necessary  to  suggest  that  the  proper  authority  f(»r  establishing:  rules  for 
substitute  feeding  should  emanate  from  the  meditjal  jirofession,  and  not 
frouj  non-medical  capitalists*  Yet,  when  we  study  the  history  of  artificial 
feedmg  as  it  is  represented  all  over  the  world,  the  position  which  the 
family  physiciaji  occupies,  in  comparison  with  that  of  the  vt^nders  of  the 
numberless  patent  and  proprietary  artificial  foods  administered  by  the 
nurses^  is  a  humiliating  one,  and  should  no  longer  be  tolerated. 

If  we  are  aljR^ast  of  the  tiuies,  if  we  but  recognize  and  do  justice  lo 
the  work  which  has  lately  been  done  by  our  own  profession,  we  surely 
will  not  hesitate  to  relegate  to  oblivion  the  statements  of  the  food  proprit^ 
tors,  which  on  box  and  can,  on  bottle  and  printed  circular,  attempt  to 
stem  the  slow  but  inevitably  progressing  wave  of  scientific  investigation. 

It  may  be  well  to  bear  in  mind  that  the  attempts  which  ui  the  past  have 
been  made  to  manufacture  cheap  foods  have  been  marked  by  failures.  We 
must  first,  regardless  of  expense,  leani  to  i>roduce  by  modification  a  per- 
fected sLd>stitute  food,  and  not  endanger  ttie  success  of  our  undertaking  by  fl 
allowing  the  mercantile  side  of  the  question  to  cripple  us  in  the  use  of  costly 
methods,  whicli,  however,  %ve  know  to  be  tlie  best.  We  should,  in  fact* 
remember  that  the  human  milk,  which  we  are  endeavoring  to  copy,  far 
from  being  a  cheap  product,  is  a  very  expensive  one. 

My  own  opmion  in  regard  to  patent  foods,  as  a  whole,  is  that  lliey  must 
necessarily  be  unreliable.  They  are  thrown  on  a  market  where  the  com- 
petition is  extreme,  and  when  once  they  have  been  advertised  into  public 
notice  I  cannot  but  feel  that  iiTegularilies  and  changes — ^slight,  perhaps,  in 
the  eyes  of  the  makers — may  unintentionally  crc^ep  in  and  carr}^  their  com- 
position still  farther  from  that  of  the  standard,  human  milk. 

Analyses  show  that  there  is  a  lack  of  uniformity  in  these  foods  from 
year  to  year,  and  that  original  claims  are  apparently  forgotten  or  allo\vt:Hl  to 
give  way  to  cheaper  production.  In  fact,  as  my  experience  in  the  feeding 
of  hifants  increases,  and  as  I  examine  year  by  year  the  eflfects  of  the  diflerent 
foods  on  infants,  I  am  strongly  injpn*ssed  wiili  ttie  lietief  that  with  our  pn>s- 
ent  physiological,  chemical,  and  clinical  knowledge  all  the  patent  foods  are 
entirely  unnecessary.  The  claims  made  for  them  are  not  supported  by  in- 
telligent and  unprejudiced  investigation.  Those  who  manufactun*  them  are 
not  in  a  position  to  judge  correctly  concerning  them.  The  merit  at  times 
of  their  apparent  success  does  not  belong  to  them»  but  to  aecompanjing 
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rSmttanees.  They  do  frreat  harm  by  impressing  upon  the  public  the 
Wse  td«i  that  a  cheap,  easily  prepared  food  is  for  the  good  of  the  infant  and 
is  better  than  anything  wtiich  can  be  procured  elsewhere.  They  vary  too 
grt«al!y  in  their  analyses  to  keep  even  within  the  acknowledged  varying 
limits  i)f  human  milk.  It  is  therefore  high  time  for  physicians  to  appre- 
dite  exactly  how  inelficieni  in  themselves  and  how  misleading  in  their 
diiiiid  are  these  artificial  foods,  and  also  in  what  a  false  position,  as  the 
protector  of  and  adviser  to  the  public,  our  profession  is  placed  whenever  it 
tends  ilst"^!f  to  even  a  toleration  of  their  use,  I  speak  of  them  here  simply 
becao^a  there  is  no  doubt  that  they  are  kept  in  tlie  market  by  the  physi- 
cian mther  ttian  by  tlie  manufacturer  The  latter  is  only  doing  what  any 
capitalist  interested  in  a  business  venture  would  do.  The  former,  it  seems 
la  me^  is,  perhaps  unintentionally^  aiding  the  business  interests  of  others  at 
the  expense  of  his  own  future  reputation  as  a  scientist.  It  makes  little  dif- 
fciieiioe  to  physicians  as  to  what  is  claimed  for  these  foods  when  they  are 
placed  in  the  market.  It  makes  a  great  diJTerence  what  the  mixture  con- 
tains when  given  by  the  mother  to  the  infant  according  to  the  directions  on 
the  label  For  instance,  a  food  may  show  by  its  published  and  certified 
analysis  a  fair  percentage  of  fat  or  sugar,  and  yet  this  same  food  when 
diluted  for  the  infant*s  feeding  may  have  these  constituents  reduced  &r 
below  the  reasonable  limits  of  nutrition. 

Maizoo^. — Matzoon  is  a  fermented  milk  made  by  the  action  of  an 
imported  ferment,  probably  a  form  of  yeast,  upon  cow's  milk.  The 
milk  is  first  boiled  for  the  purpose  of  sterilization,  the  matzoon  ferment 
is  added,  and  the  fermentation  is  begun  at  a  temperature  of  about  40.5°  C. 
(10o°  F.)  and  continued  in  an  open  vessel  for  twelve  hours.  The 
temperature  is  gradually  cooled  to  about  21,1°  C,  (70°  F.)and  the  milk  is 
bottled  and  kept  on  ice*  It  is  ready  for  use  in  twenty-four  hours.  If 
used  for  infant  feeding,  it  should  be  diluted  with  water  and  fed  \nth  a 
^Mxuv  as  it  is  too  thick  to  be  drawn  from  a  bottle. 

EuxTss.^ — ^The  best  formula  for  the  domestic  manufacture  of  kumyss 
is  that  described  by  Holt:  Take  one  quart  of  fresli  milk,  half  an  ounce 
of  sugar,  two  ounces  of  water,  and  a  piece  of  fresh  yeast-cake  half  an 
inch  square-  These  matenals  are  put  into  wired  bottles  and  kept  at  a 
temperature  of  15.5^  C,  (60^  F.)  or  21,1°  C,  (70°  F,)  for  one  week,  shaking 
fire  or  six  limes  a  day.     The  milk  is  then  put  upon  the  ice  until  used. 

Malted  Foods. — ^These  are  obtained  by  the  action  of  the  malt  diastase 
tipon  wheat  and  barley  flour,  and  are  composed  of  a  mixture  of  dextrine, 
dextjiise,  and  maltose^  with  a  small  amount  of  cane-sugar. 

Jlatzoon,  kuniyss.  and  malted  Ibods,  in  the  light  of  recent  researches 
and  advances  wliich  have  been  made  in  the  feeding  of  infants  and  children 
vttb  modilied  milk,  may  no  longer  be  considered  as  advisable  foods. 
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SECOND  NUTRITIVE  PERIOD- 

Durinf?  the  eleventh  and  twelfth  months  of  life  the  aniylolji:ie  functio 
of  the  iafant  has  become  almost  fully  developed.  In  accordiUK-e  with  the 
rule  regarding  the  use  of  the  dilTerent  functions, — namely,  that  a  function 
should  not  be  taxed  before  it  is  developed,  but  that  when  its  development 
is  almost  completed  it  shoutd  be  brought  into  use, — we  should  in  the  lat- 
ter part  of  the  first  year  begin  to  use  that  function  of  the  di^stive  tract 
by  means  of  which  the  amylaceous  elements  of  the  food  are  converted 
into  sugar. 

At  this  age  the  percentage  of  sugar  should  gradually  be  reduced  in  the 
modified  milk  and  the  percentage  of  proteids  increased  until  the  whole 
milk  is  found  to  be  digested.  The  reason  for  changing  the  relative  percent- 
ages of  these  elements  is  that  the  power  to  digest  proteids  has  much  in- 
creased durittg  the  latter  part  of  the  first  year.  The  capacity  for  digesting 
a  high  percentage  of  sugar  is  just  as  great  at  ihls  period  as  at  an  earlier 
one,  but  the  amount  of  sugar,  given  directly  as  sticli,  in  a  modified  niiik, 
which  is  required  in  the  later  is  not  so  great  propoHionately  as  in  the 
earlier  period.  A  large  portion  of  the  sugar  which  is  needed  for  nutrition 
in  tliis  later  period  is  intended  to  be  introduced  into  the  economy  by  means 
of  a  new  element  in  the  food, — starch.  A  certain  amount  of  sugar  is,  as 
before,  directly  introduced  into  the  gastro-enteric  tract  from  the  milk-sugar 
of  the  milk,  and  the  stiirch  when  converted  into  sugar  supplies  the  re- 
maining imrtion  of  sugar  needed  for  nutrition*  In  a  normal  infant  with 
normal  digestive  functions  a  considerable  percentage  of  starch  ran  be  di- 
gested and  absorbed  with  benefit  in  the  eleventh  and  twelfth  months.  It 
is  well,  howevert  at  first  not  to  give  immediately  a  liigh  percentage  of 
starcli  in  the  mixture,  and  also  not  to  ignore  the  fact  tJiat  the  various 
cereals  contain  fet  and  proteids  as  well  bb  starch.  Consideration  must 
also  be  paid  to  what  the  total  resulting  percentage  of  sugar  wilt  be  when 
contributed  by  the  converted  starch  and  the  milk-sugar  in  tlie  milk.  In  this 
way  a  gradual  change  of  percentages  can  be  made  in  the  infant's  food  until 
its  digestive  capabilities  have  become  adaijted  to  the  food  values  indicated 
for  digestion  in  the  second  year.  This  indication  is  for  a  higher  fat,  sugar, 
and  proteid  percentage  in  the  food  and  for  whole  milk,  preferably  from 
Holstein  cows.  Wheti,  however,  the  digestion  is  weak,  a  modified  milk 
can  be  continued  into  the  second  year. 

Any  additional  sugar  which  may  be  needed  with  the  food  can  at  this 
time  be  hi  the  form  of  cane-sugar  rather  than  milk-sugar,  Ttie  starch  can 
best  be  obtained  from  preparations  of  oats,  barley,  and  wheat.  There  is 
a  larger  percentage  of  starch  in  oats  than  in  barley.  It  is  also  more  nu- 
tritious in  every  respect,  as  it  contains  a  considerable  percentage  of  fal. 
The  starch  in  oats  takes  a  somewhat  longer  time  to  be  converted  into 
sugar  tlian  does  that  of  bai*ley,  so  that  in  the  case  of  an  infant  whose 
amylolytic  function  is  not  fully  developed  or  is  somewhat  v^eak,  prepa- 
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rations  of  barley  wiU  be  belter  to  begin  with,  because  they  do  not  intro- 
iiii€€  SO  higit  a  percentage  of  starch  into  the  fond,  and  also  because  the 
Starr h  uill  be  more  readily  converted  into  sugan  Pi'epai'aiions  of  oats 
seem  lu  he  the  best  form  of  tbod  to  be  added  to  the  milk  when  the  infant 
has  reached  a  period  at  which  it  needs  a  change  in  the  character  of 
its  fooiL 

We  have,  therefore,  in  preparations  of  oats,  both  for  purposes  of 
weamng  and  for  establkliing  a  new  re^men  of  diet  for  the  irifant,  a  food 
whirh  in  combination  with  cow's  milk  satisfies  completely  the  demands 
whkh  Ihe  digestive  functions  at  this  period  are  making  for  a  perfect  nutri- 
ment. In  using  cereals  in  the  food  they  are  best  at  first  reduced  to  a 
jelly,  as  described  on  page  239. 

The  second  luilritive  period  may  be  recJconed  to  last  from  the  twelfth 
to  tlie  twenty-eighth  or  thiriieih  month  of  life.  That  is  about  the  second 
half  of  the  period  which  we  an*  in  Ihe  hiilni  of  callin>?  infancy.  It  also 
iiicliides  tlie  time  when  the  last  four  Leeth  of  the  fii^i  set  appear.  In  tliis 
second  nulritive  period  the  element  of  variety  in  the  food  becomes  impor- 
tanl.  II  is  rmdoubtedly  irapuHanl  that  Mn*  actual  nutritive  values  of  the 
food  which  ii  U  bt^st  to  give  Lo  infants  in  this  period  be  considercnl,  but  it 
k  morh  more  important  IJiat  special  attention  be  paid  to  its  variety. 
Foods  should  tie  given  which  wWle  containin^^^  n  fair  percentage  of  nutri- 
tiire  elements  yet  itifVer  in  the  combination  of  these  elements  to  such  a 
diynn*  that  tliey  fuhil  the  requirements  of  tliis  period  of  lite.  It  is  best  to 
incRSi&e  gradually  the  variety  of  articles  of  diet  from  the  tweltlh  to  the 
tn'ontielli  njonth,  always  adapting  the  food  to  the  especial  infant.  Thus, 
some  infants  may  be  able  lo  digest  and  assimilate  pro]Jortionately  lai^» 
qitantities  of  starch:  others  may  both  need  and  digest  larger  proportions 
of  Ihe  proteids  or  of  sugar  ttiau  tlie  infants  fit^t  spoken  of 

B^*lwi^*n  the  IweltTh  and  ihirleenth  mtintlis  the  intant  should  have 
flvr  meals  during  the  day.  At  this  time  it  is  well  to  accustom  it  to  take 
its  f*HMl  fn>m  a  sjjoon,  and  as  snrm  as  possible  to  omit  feeding  from  the 
botlle.     Ttie  five  meals  stioutd  be  ananged  in  the  following  niaiiner: 

For  breakfa.st,  bread  and  cow's  milk,  slightly  warmed. 

For  lunch,  equal  parts  uf  oat-jelly  and  cow's  milk,  warmed,  with  a 
little  salt  added  according  to  the  infant's  taste. 

This  meal  of  oat-jelly  should  be  repeated  in  the  middle  of  tlie  after- 
tioMn. 

In  the  ndddle  of  Uie  day,  broth  of  some  kind,  either  chicken  or  mutton, 
can^fully  prepared  so  as  to  be  free  Irom  fat  on  ils  surface,  can  be  given 
with  Mniie  bread. 

Tlie  fifth  nteal  should  be  given  in  the  latter  part  of  the  afternoon,  and 
$houJ<]  consist  of  bread  and  iriilk. 

In  some  cases  it  is  impossible  to  make  infants  swallow  bread  for  a 
iumr  jieriod  after  the  usual  time  of  twelve  to  ttiirteen  montlis.  At  times 
it  in  not  until  they  are  two  and  one-half  to  three  years  old  that  they  can 
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be  induced  to  take  bread.     In  these  cases  we  must  feed  theru  according 
to  our  judgment  of  the  individual  case. 

When  the  infant  is  fourteen  to  fifteen  months  old,  some  thoroughly 
boiled  rice  can  be  added  to  the  broth  in  the  mirkllu  of  the  day,  and  if  it 
digests  this  well  it  can  also  have  broth  given  with  this  meal, 

^When  the  infant  is  sixteen  months  old,  it  can  have  a  sniaU  amount  of 
butter  on  its  bread.  When  it  is  seventeen  to  eighteen  months  old.  it  can 
have  a  thoroughly  baked  white  potato,  mixed  with  butter  and  salt,  added 
to  its  raid-day  meal  of  bread.  When  it  is  nineteen  to  twenty  months  old, 
eggs  can  become  part  of  its  diet. 

There  are  not  many  fruits  which  should  be  given  to  tjje  infant  in  its 
second  year,  A  baked  apple  can  be  given  at  the  evening  meal  when  the 
In^t  is  fourteen  to  fifteen  months  old ;  or,  for  variety,  the  apple  can  be 
made  into  a  simple  sauce,  never,  however,  having  the  sauce  made  with 
much  sugar.  When  peaches  are  in  season,  a  ripe  peach  can  often  be 
given  with  benefit,  especially  if  the  infant  is  inclined  to  be  constipated* 
Other  fruits  should  be  avoided,  as  they  are  not  necessary^  for  the  uifant*s 
nutrition  and  at  times  produce  serious  trouble* 

This  is  the  diet  which  is  sutlficiDnt  for  the  infant  during  the  second 
nutritive  period.  It  is  uuporiant  for  the  subsequent  integrity  of  the  in- 
fant's digestion  and  general  nutrition  that  the  parents  should  insist  that  no 
other  articles  of  food  be  employed,  except  such  as  are  simitar  to  those 
which  have  been  mentioned, ^ — namely,  the  cereals  in  a  variety  of  forma, 
according  to  the  taste,  judgment,  and  knowledge  of  cooking  which  exists 
in  the  special  household.  For  instance,  preparations  of  wheat  and  barley 
cooked  in  various  forms  may  be  given  in  place  uf  oatmeal.  Bread  also  in 
different  forms  may  be  given,  Ttie  crust  of  French  bread  is  easily  digested, 
and  is  supposed  to  ha%^e  less  starch  in  i)roportion  to  its  gluten  than  the 
usual  home-made  bread.  It  is  well  to  begin  with  some  form  of  bread  of 
this  kind  when  we  are  getting  the  infant  accustomed  to  take  stamh  in  the 
form  of  bread.  If  it  is  constipated,  Graliam  bread  and  preparations  of  r>'e 
will  also  be  found  useful*  Fresh  bread  should  never  be  given,  and  bread 
one  day  old  is  the  preferable  form  whitli  sliould  be  provided. 

The  infant  should  never  be  given  cake  or  candy  even  to  taste.  It  is 
necessary"  to  stale  this  very  decidedly,  because  it  is  an  erroneous  view 
which  is  held  by  most  mothers  that  it  can  do  no  harm  to  give  occasionally 
to  an  infant  in  its  second  year  of  life,  or  to  a  young  child,  a  little  t^ndy 
or  a  little  cake*  Tliis  may  be  true  so  far  as  the  inmiediate  effect  these 
articles  may  have  on  Uie  digestion  is  concerned,  but  it  is  of  far  more  im- 
portance that  the  infant  slituild  no!  have  its  taste  pen^erted  from  those 
articles  of  diet  which  an*  best  for  its  nutrition.  These  new  articles  appeal 
more  strongly  to  its  sense  of  taste»  and  allow  it  lo  know  that  there  is  some- 
tiling  which  tastes  more  agreeable  than  the  food  which  it  is  accustomed  to 
have*  When  an  infant  has  acquired  a  taste  for  cake  or  randy,  it  will  cease 
to  enjoy  the  food  by  which  its  development  will  be  best  perfected.     It  is,  in 
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feci,  idnder  to  the  ififant  never  to  allow  it  to  taste  eake  or  canciJ^  When 
Ujes<?  articles  are  withheld,  it  will  continue  to  have  a  healthy  appetite  and 
tasle  for  necessar}^  and  proper  artirles  of  food. 

Bnilhs  can  be  prepared  in  the  following  manner: 

Chicken  Broth  and  Jelly: — A  fowl  weighing  about  three  pounds,  with 
two  tablespoonfuls  of  rice,  t^vo  quarts  of  cold  water,  and  salt  and  pepper, 
should  be  boiled  for  two  hours  and  until  the  fluid  has  boiled  down  to  one 
quart.  The  fluid  should  be  strained  while  hot  through  a  fine  sieve.  If  a 
jelly  is  to  be  made,  the  broth  made  in  the  above  manner  should  be 
allowcHi  to  cool  in  an  earthen  jar  for  about  twelve  hours  in  the  ice-chest. 
Tho  resulting  jelly  can  be  used  in  full  strength  or  diluted  with  water- 
When  the  jelly  has  been  thoroughly  cooled,  the  fat  can  be  partially  or 
efitirely  removed  fn>ni  the  top, 

MnroN  Broth. — A  shoulder  of  lamb,  when  it  can  be  obtained, — 
otherwise  of  mutton,— weighing  from  five  to  seven  pounds^  is  treated  in 
the  same  w^ay  as  is  the  fowl  for  the  preparation  of  chicken  broth. 


I 


THIRD  NUTRITIVE  PERIOD. 

The  third  notrilive  period  1  have  arbitrarily  made  to  begin  at  about 
Uia  thirtieth  month  of  life. 

At  this  time  it  will  be  well  to  begin  to  accustom  the  child's  digestive 
ftmdions  to  a  still  greater  variety  of  food*  In  summer  the  more  easily 
digestibte  vegetables,  such  as  squash,  young  peas,  and  young  beans,  can 
be  given-  The  variety  of  fruits  can  also  be  increascid  at  this  period,  but 
Ibey  should  be  cooked.  The  principal  charige  which  is  to  be  made  in  the 
diet  to  w  tiich  the  infant  has  been  accustomed  is  a  very  decided  increase  in 
the  proportion  of  the  proteid  elenient  of  its  food.  This  is  accomplished 
by  means  of  ^nng  the  child  nieat.  The  quantity  of  meat  which  should 
be  given  towards  the  end  of  the  third  year  should  be  small  at  first,  and 
should  be  given  at  intervals  of  a  day  or  tw^o.  Meat  as  a  rt^ular  article 
of  diet  for  each  day  is  not,  as  a  rule,  required  until  the  child  is  between 
three  and  four  years  old.  The  kinds  of  meat  which  should  be  given  in 
thk  early  period  of  childhood  are  ctiicken,  mutton-chop,  roast  beef,  and 
bee&teak.  These  meats  should  be  cut  into  small  pieces,  and  a  little  salt 
idcted  according  to  the  child's  taste.  It  is  w^ell  during  the  third  year  to 
give  the  child  an  egg  on  one  day  and  meat  on  the  next. 

When  the  child  has  reached  the  age  of  five  or  six  years,  we  should 
allow  it  to  have  a  somewliat  more  varied  diet,  but  during  the  whole 
pefjod  of  ctiildhood  up  to  the  age  of  puberiy  the  closest  attention  should 
be  giren  to  ttie  regulation  of  the*  kind  and  the  amount  of  food  to  be 
pven  to  the  child,  and  any  deiiations  from  the  rules  which  have  just 
been  laid  down  are  to  be  deprecated. 


Method  of  examining  a  Child, — When  a  physician  is  called  to  see  a 
sick  chiki,  he  niusl,  if  possible,  asoerlain  before  entering  the  nursery  what 
is  Uie  temperament  of  Ihe  child  with  whom  he  will  have  to  deal,  and  by 
the  aid  of  this  iiafommtion  regulate  the  manner  in  which  he  apprrjaehes  it 

An  infant  in  the  early  months  of  life  too  young  to  foar  a  stranger,  a 
child  of  quiet  phlegmatie  temperament,  or  one  that  is  too  sick  to  objert  to 
being  handled,  can  be  examined  as  soon  as  it  is  seen,  with  the  regularity 
and  precision  which  one  Avould  employ  with  the  adult. 

■It  is  an  entirely  ditl'erent  task,  however,  when  one  is  called  upon  to 
examine  children  wiio  are  nenTius,  excitable,  or  timid,  or  who  are  spoiled 
and  vicious.  In  dealing  \^ith  the  first  and  more  difUciilt  class  of  these 
cases  much  deliberaiion  in  the  way  in  which  the  cliild  is  approached  is 
needed,  and  much  tact  in  speaking  to  it  is  required.  In  the  second,  the 
spoiled  and  vicious  class,  time  cannot  be  gained  by  delaying  the  examina- 
tion, and  the  sooner  it  is  made  with  firmness  and  persistenee  the  less  trj*- 
ing  it  will  be  for  the  chiid  and  for  the  mother.  As  a  rule,  the  more  tJie 
child  cries  and  resists  needlessly,  the  less  likely  is  it  lo  have  any  disease 
of  serious  import. 

It  is  wise  at  first  to  make  the  child  think  that  no  notice  is  being  taken 
of  it,  II  is  well  to  notice  its  toys,  and  to  appear  lo  take  great  interest  in 
them  and  also  in  the  pictures  in  the  nui^ery.  The  child  very  soon  will 
become  accustomed  to  the  physician's  presence,  and  will  begin  to  take  the 
same  interest  m  him  that  he  seems  to  take  in  its  toys,  A  nervous,  timid 
child  will  often  from  this  point  of  the  examination  allow  itself  to  be  ex- 
amined without  further  trouble. 

The  physician,  however,  should  always  be  gentle  botli  in  his  voice  and 
in  his  touch,  and  on  the  slightest  appearance  of  thnidity,  or  manifestation 
of  a  desire  to  avoid  him,  he  should  at  once  stop  the  special  part  of  tlie 
examination  w^hich  he  is  making,  and  appear  not  to  take  ajiy  notice  of 
the  child. 

All  these  preliminaries  and  minute  details,  w^hicti  seemingly  delay 
the  examination,  in  fact  expedite  it,  since,  wiien  omx^  the  timid  child  is 
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lhorouy:hl}'  frixJitcriod,  the  rest  of  the  examination  becomes  very  unsatis- 
taelory,  (*jr  it  is  almost  ltul*!  in  cases  of  this  kind  to  attempt  to  foiH^e  an 
exaiiiinHtiori,  wliich  in  the  case  of  the  vicious  child  can  be  done  usually 
without  cruelty  and  \dthnut  tiurting  tlie  feelings  of  the  mother. 

Ttic  fuculty  of  examining  the  child  when  it  is  crying  and  excited  with 
the  saiue  prtTision  as  when  it  is  quiescent,  though  perhaps  by  a  somewhat 
dilfererit  method,  should  be  acquired.  The  trained  hand  and  ear  can 
detect  an  abdominal  or  pleuritic  elTusion  or  a  solidified  lung  aJmost  as 
well  when  the  child  is  screaming  as  when  it  is  perfectly  docile. 

Tliis  is  an  accomplishment  which  should  be  mastered  at  once  by  every 
{mctitioner  who  expects  lo  have  children  under  his  care.  In  fact,  if  this 
wem  more  universally  understood,  we  should  hear  less  of  the  impossibility 
of  determining  what  is  the  matter  with  a  child  on  account  of  Us  l>eing 
fractious. 

As  the  physical  examination  of  a  child  is  more  dilllcult  than  that  of  an 
adults  and  needs  to  be  made  more  quickly,  every  means  should  be  em- 
ployed which  will  tend  lo  throw  light  on  the  final  result, 

HiSTORy, — A  complete  history  of  the  case  is  very  valuable,  and  should 
be  obtained  from  the  mother  and  the  nurse,  preferably  before  seeing  the 
child,  for  in  this  way  the  physician  can  obviate  asking  many  questions  in 
its  presence,  a  procedure  which  frequently  fatigues  it  and  renders  it  more 
diflicult  to  examine.  It  is  well  to  allow  the  mother  and  the  nurse  to  tell 
you  in  their  own  languajfe  what  they  know  about  the  child  and  its  sick- 
ness. After  they  have  finished,  you  can  easily  systematize  the  hif^tory  of 
the  case  by  any  questions  which  you  may  wish  to  ask.  Although  the 
bbtory  given  by  the  mother  and  the  nurse  is  usually  imperfect  and  diseon* 
neeted,  yet  it  is  very  likely  to  supply  certain  important  points  which  you  in 
your  questions  might  easily  overlook.  The  mother  and  the  nurse  are  so 
coftstantly  with  the  child  that  they  notice  all  the  slight  shades  of  dilTerence 
in  its  oondition  from  hour  tu  hour,  a  knowledge  of  which  Ls  of  great  im- 
poriaBce  in  obtaining  a  correct  appreciation  of  the  general  condition  of 
the  child,  whatever  the  disease  may  be. 

The  infonnation  especially  to  be  elicited  is  in  regard  to  the  health  of 
the  parents,  whether  there  is  an  hereditarj^  tendency  in  the  family; 
whether  lh*f  mother  has  had  miscarriages  (in  reference  to  a  posi*ible  syph- 
Qis) ;  whether  there  are  other  children^  and,  if  so,  the  state  of  their  health ; 
if  any  have  died,  of  what  did  they  die ;  the  birth  ^veight  of  this  child ; 
was  it  nurst^d,  and,  if  so,  for  how  long ;  did  it  have  a  substitute  food,  and,  if 
so,  of  what  kind  ?  Did  it  gain  in  weight  regularly,  and  what  is  its  present 
weight  f  At  what  age  did  it  cut  its  first  tooth,  and  how  many  has  it  now? 
Al  what  age  did  it  sit,  and  stand,  and  walk  alone?  What  diseases  has  it 
had?  How  long  has  it  been  sick?  What  were  the  first  symptoms?  Its 
afipetite?  Its  sleep?  Its  temper?  The  number  of  its  movements  in 
tr  -  *-  ^'.Tir  hours?  The  physician  should  personally  insjiect  the  faaces, 
a'  hI,  if  possible,  obtain  and  examine  a  specimen  of  the  urine. 
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Having  now  systematized  in  his  own  mind  the  history  of  the  case,  the 
physician  on  entering  the  nurserj^  should  proceed  with  his  inspection  of 
the  child. 

Temperature, — It  is  so  important  to  ascertain  what  the  temperature 
of  the  cliild  is  that,  if  possible,  the  temperature  sliootd  be  taken  before 
the  child  has  become  frightened  or  Iractious.  The  place  for  taking  the 
temperature  should  be  in  the  axilla  or  rectum.      The  most  siiccessful 

I  method  of  obtaining  it  is  to  explahi  to  the  mother  and  nurse  exactly 
what  you  ^\ish  to  have  done.  They  should  be  directed  to  take  the 
thermometer  and  show  it  to  the  child  as  though  it  were  a  toy,  to  put  it 
under  the  child's  arm,  and  to  play  with  the  child  until  they  are  told  to 
remove  ttie  thermometer  A  rectal  temperature  is  always  desirable  when 
it  can  be  obtained,  a.s  it  is  more  exact,  and  is  usually  at  least  one  degree 
higher  than  under  the  arm.  As  a  rule,  the  temperature  cannot  be  saiely 
taken  in  the  mouth  in  young  children. 
H  Inspection. — One  of  the  most  valuable  means  of  makingr  a  diagnosis 
of  disease  in  children  is  the  careful  inspection  of  the  child  before  attempt- 
ing to  percuss  or  to  auscult  It,  In  fact,  when  children  are  irritable  and 
B  restless  the  inspection  becomes  of  the  utmost  importance,  and  an  eye 
which  has  been  trained  to  understand  the  different  aspects  of  disease  in 

■  cliildren  readily  makes  the  diaguijsis  in  many  eases  without  further  assist- 
ance, A  rule  to  be  remembered,  and  one  which  will  be  found  of  great 
practical  value,  is,  if  possible,  to  have  the  child  entirely  undressed,  so  that 
we  may  see  the  whole  surface  of  the  skin  in  tront  and  behind.  Not  only 
stiall  we  thus  be  able  to  recognize  the  symptoms  attributable  to  a  simple 
irritation  of  the  skin,  whereas  otherwise  we  mijrht  be  led  to  consider 
them  as  representing  a  more  general  and  constitutional  disturbance,  but 
the  skin  will  also  be  found  to  be  a  valuable  index  by  which  to  judge  of 
diseases  of  the  other  organs.  The  cyanosis  which  so  frequently  represents 
some  disturbance  in  the  heart  or  lung,  the  c|ui(*k  respirations  of  either  a 
thoracic  or  an  abdominal  type,  a  sunken  or  a  distended  abdomen,  and  the 
position  of  the  child,  all  point  towards  symptoms  belonging  to  special  dis- 
eases. By  means  of  all  these  symptoms,  which  c^an  l>e  seen  at  a  glance, 
the  diagnosis  of  the  special  disease  can,  after  considerable  experience, 
usually  be  made  without  much  aid  from  other  sources. 

Respiration. ^Either  when  the  thermometer  is  under  the  child's  arm 
or  when  the  r£*gular  inspection  is  begun,  the  rate  and  rhythm  of  tlie  res- 
piration can  be  determined.  Having  determined  the  temperature  and 
respiration,  if  all  that  is  necessary  about  the  child  when  it  is  quiescent 
has  been  seen,  the  physical  examination  should  next  be  made* 

Palpation* — Palpation  is  a  very  valuable  means  of  diagnosticating 
disease  in  children,  whether  it  be  of  the  abdomen  or  of  the  Uiorax*  It  is 
well  to  t>egin  with  an  attempt  to  take  tlie  pulse.  Sometimes  this  can  be 
readily  accomplished.  At  other  times  it  is  impossible,  and,  as  a  rule,  I 
rely  less  on  the  rapidity  of  the  pulse  in  the  child  than  on  the  information 
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which  b  received  from  the  tempemtare  and  respiraUoih  It  takes  so  little 
to  iocn^ase  the  rate  of  tlie  pulse  in  a  yoinif^  child  that  If  we  were  to 
jijtigi*  ill  every  case  by  it  we  shouid  often  be  misled  in  our  dia^iosis. 
What  we  wish  especially  to  learn  is  whether  them  is  a  slow  pulse  or 
wli»*ther  if  intermits.  This  we  can  usually  asuerlaiu  by  keeping  our 
fiiitn-r  ffrr  a  few  seconds  on  the  child^s  radial  arlery.  Wtien  we  have 
once  oljtained  a  fair  idea  of  the  rate  and  rhythm  of  the  pulse  we  can 
|>rocr<*d  with  the  renminder  of  our  exaniinalion  by  ]ia!paljon. 

A  }*mng  child's  thoracic  walls  are  so  thin,  and  vibmtion  is  so  pro- 
nounced in  them,  lliat  oflen  we  can  detect  what  process  is  going  on  in  the 
Itiag  by  merely  putting  our  hand  on  the  etiest,  and  we  can  feel  in  a  chronic 
bmrichttis  what  will  pmve  on  ausrultation  to  l>e  coarse  sonorous  niles.  We 
cati  also  sometimes  feel  a  pleuritic  or  a  pericardial  friction-rub,  and  fre- 
qUf^ntljr  a  n'>ughening  of  one  of  the  valves  of  the  heart.  It  is  not  alto- 
gether impossible  in  certain  eases  to  distinguish  the  dilTerence  presented 
til  the  hand  between  a  i>leuritic  elfusion  and  a  solidified  lung.  The  ex- 
aininatjon  of  the  abdomen,  even  when  the  child  is  crying,  t*an  be  ac- 
a)Q]|iltsh^  with  e:i>nsiilerable  precision.  Waiting  until  the  child  stops 
crying  for  a  second  and  rt*laxes  its  abdominal  walls,  by  lirm  but  gentle 
pn^ssiin^  the  abdrmiinal  walls  can  be  depressed  so  as  to  obtain  a  Mr 
kiinwlt-^lgi*  uf  whether  an  abdominal  tumor  is  present.  Fluid  in  the  ab- 
dominal ravit>  can  also  readily  be  deteeted  by  palf)ation. 

A  nrctal  examination  is  oflen  hnportant  in  infants  and  young  children. 
II  can  readily  be  made  without  hurting  the  child,  and  ttie  finger  is  able 
to  n-ach  much  farther  proportionately  into  tlie  child's  pelvis  than  into 
thai  uf  Uie  adult,  and  very  much  more  can  be  learned  by  this  method 
than  in  adult  ttases.  An  invagination  or  an  appendicitis  can  be  diagnosti- 
caliHl  by  the  combined  exannnation  through  the  rectuni  and  by  external 
pressure  when  external  palpaUtm  alone  has  failed  to  give  evidence  of 

In  the  infant  the  head  should  be  carefully  examined  hi  reference  to 
Uie  foidanelles.  Measurements  should  be  taken  of  the  tiead  and  of  the 
tfaarax. 

At  this  stage  of  the  examinati^in  we  shall  have  d»*tennined  almost 
always  v%-hal  disease  is  afleethig  the  child,  but  every  known  method  should, 
fif  course^  be  made  use  of  for  verifying  the  diagnosis.     We  s}i*>uld,  ttien^- 

!,  endeavor  to  penniss  and  auscult  the  child,  but  in  a  somewhat  tlif- 

t  way  frftm  that  whicli  would  naturally  be  employed  in  the  adult. 
The  Iciuder  tlie  cldld  cries,  tlie  easier  is  it  to  obtain  evidence,  through 
vocal  firpuiitus,  of  the  nature  of  the  disturbance  in  the  chest* 

Febctssios. — Even  when  the  cliiltl  is  crying  and  resisting,  percussion 
may  be  of  the  gn*atest  in*portaiK^e.  IJght  percussion,  as  a  rule,  is  prefer- 
abk  io  thif  deeper  and  heavier  peR'USsion.  The  chest  walls  are  so  reso- 
nant that  deep  percussion  rather  masks  tht^  [imcess  which  is  dirt*ctly  under 
r  bv  brinfling  cmt  sounds  trnni  all  parts  of  the  chest.     Diret.'t  per- 
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ciissinn  with  the  fingt^r  is  prefemblo  to  the  use  of  any  iiisfruiiH/fit,  as  h\ 
this  way  botli  palpal ifHi  and  perf  ussiun  may  he  rotnbined.  PaljjaUjry  jrt- 
oussicm  in  niy  tiands  has  always  pixjved  exceedingly  valuable  for  piiqioses 
of  fiiu^miisis,  A  few  \v^h\  taps  nver  ttie  normal  bf)nndarii.*ii  nf  Itie  lieari 
and  lung  will  give  nnicli  infrJ^lnali^l^,  even  thou^'h  i1  may  be  in i possible 
to  obtain  a  more  extended  percussion  of  tJie  chest.  If  Uie  ehild  is  eryinp. 
one  should  watch  until  it  takes  its  breath :  just  as  it  insfiires  it  ne*^ess-mly 
stops  frying,  and  at  tliat  moment  a  perfectly  clear  percussion  note  caii  be 
obtdned. 

Care  should  be  laken  not  to  niake  thr  physical  examination  too  pro- 
tracted. Rapidity,  botli  in  fjalpation  and  in  pennission,  is  very  important, 
and  a  young  child  should  be  exannned  with  much  greater  rapidity  than  \b 
usual  or  necessan-  in  the  case  of  an  adult.  Much  more  information  will 
be  obtained  in  this  way  than  if  Uje  child  is  wearied  by  continual  eflbrts  to 
make  sure  that  no  mistake  has  been  made. 

The  sounds  which  can  be  elicited  from  a  young  child's  chest  are  so 
varied  that  it  is  im>re  difficult  to  difrereidiate  them  than  in  the  adult.  If 
one  hesitates  and  doubts  one  will  not  arrive  at  as  eorrei-t  a  result  ui  thv 
examination  as  when  the  mind  is  trained  to  grasp  at  once  the  salient  points  I 
in  tlu:*  special  physical  examination,  and  to  depend  somewhat  mure  on  the 
tirst  idea  which  is  formed  than  would  be  wise  in  the  older  cases. 

Auscultation, — I  have  noti(*ed  ttiat  children  are  much  more  sensitive 
tr)  ttie  feeling  of  the  stethoscope  than  an?  adults.  In  many  cases  Ihey 
shrink  from  it  m  Ihuugti  it  hurt  them,  even  when  they  have  not  been 
frightened  by  the  pn*vious  part  of  the  exananatinn  with  palpation  and  per- 
Qussion.  It  is,  therefore,  exceedingly  hnportant  to  make  the  examuiation 
as  pleasant  to  the  child  as  possible.  A  robber  cup  applied  to  the  end  of 
the  stethoscope  serves  this  purpose  well.  The  feeling  of  the  soU  rul>ber 
is  pleasant  to  the  child,  and  it  conveys  the  sound  with  almost  as  much 
cleaniess  as  does  the  hanl  rubber  end  of  the  stethos(^ope.  The  stetho- 
scope should  have  tlexible  rul^ber  arms  so  as  to  follow  easily  the  motions 
of  the  child»  and  its  bell  should  be  of  such  small  caliber  that  it  can  easily 
be  introduced  between  the  ribs  of  even  a  young  ehikl 

In  like  manner  a  phonendoscope  with  a  small  disk,  such  as  is  reprt*- 
sented  in  Fig,  58  is  valuable  where  the  sounds  of  the  lungs  or  heart  are 
very  feeble,  or  when  it  is  found  preferable  to  examine  without  ha\ing  all 
the  clothes  renioved. 

It  is,  liowever,  otlen  of  great  aid  in  tlie  proper  appreciation  of  the 
sounds  wliich  are  heard  %vith  Hia  stethoscope  in  infants  and  in  young  chil- 
divn,  es|>ecially  when  they  are  crying,  to  use  a  stellitist^ope  w^hich  does  md 
convt*y  the  suutid  so  clearly  and  iidensely  as  d*>  othei^.  We  can  often  in 
this  way  ditTerentiate  a  soft  cardiac  mumiur  which  if  a  more  delicate  in- 
strumeid  were  used  would  be  entirely  otisrnred  by  tin'  loud  sounds  coming 
from  the  Imcliea  ami  bronchi  of  a  (Tying  or  srrejuning  diild.  We  can, 
also,  often  distinguish  the  fine  rales  of  a  broncho-pneumonia  in  contradis- 
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ion  tci  thi^  loud  coarse  rSles  which  tend  to  obscure  the  other  sounds 
Hhe  chest, 

ExAMi^cATto?!  OF  THE  Thboat. — The  examination  of  the  throat  should 
be  left  until  wo  have  prarticatly  finished  with  the  general  examination  of 
the  child,  because,  as  a  rule,  it  is  the  procedure  of  all  others  which  irri- 
Utc^  it,  and  atler  we  iiave  once  attempted  to  examine  the  throat  we  shall 


Fio-  58, 
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R«cluG«d  iwrj-flfths. 


TotiE^e  deprewor.    Eediiced  M  t^r  cein. 


be  forgiven  by  the  child  at  that  special  visit.  Some  children  will 
allow  you  to  look  into  their  throats  wilhout  being  at  all  disturbed.  As  a 
rule,  howover,  it  fnghlens  them,  and  we  should  use  the  most  gentle  and 
raj4d  methods  for  accomphshing  our  purpose.  We  must  not  expect  to  be 
able  to  sit  down  in  front  of  the  child  and  examine  its  throat  for  sorni' 
tnmates,  i^  is  possible  with  adults.  We  must  adopt  some  definite  method 
by  which  we  can  control  the  child  and  catch  a  glimpse  of  the  mouth, 
tongue,  and  pharjni.  The  more  quickly  we  do  this,  the  less  it  frightens 
(lie  ehiid,  and  il  is  important  that  we  should  not  make  extensive  prepara- 
Qnns  whkh  it  will  notice  and  which  will  indicate  what  we  are  going  to  do. 
Tlie  motheni  are  often  much  disturbed  by  seeing  the  child  first  frightened 
with  the  id«?a  tliat  it  is  going  to  have  a  spoon  put  in  its  mouth,  and  then, 
while  sipeaming  and  cning,  forced  to  the  ^\^ndow  and  compelled  to  open 
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its  mouth,  II  Ls  far  belter  under  all  circunistanees  to  tell  the  motlier  and 
the  nurse  what  to  do,  and  for  us  not  to  go  near  the  child  until  they  are  en- 
tirely prepared  to  ronfrol  its  limbs  and  are  holding  it  in  a  position  in  which 
it  is  practically  helpless.  It  frightens  the  child  nuirh  less  to  have  it  sit  in 
the  nurse's  lap  with  its  face  to  the  window  than  to  examine  it  on  its  bacL 

The  nurse  should  hold  Ihe  ehild  firmly  against  tier  chest,  so  that  it 
cannot  move  its  arms  or  legs  or  slip  from  her  lap.  The  physician  should 
control  the  child's  head  with  one  hand  while  with  the  other  he  gently  in- 
troduces the  handle  at  a  spoon  into  the  moutli,  passing  it  bark  until  it 
touches  the  soft  palate,  when  the  child  ^\ill  gag,  and  a  quick  glance  can  he 
obtained  of  the  tonsils  and  pharynx* 

I  prefer  to  use  a  spoon  for  examining  the  throat,  because  in  every 
household  one  may  be  easily  obtained,  and  it  obviates  the  use  of  llie 
same  instrument  in  a  number  of  mouths,  which  is  something  to  be  con- 
sidered in  children,  in  whom  oifection  by  the  mouth  is  so  comnjon.  Of 
course,  for  those  who  prefer  to  use  the  usual  tongue-depressor  the  danger 
is  reduced  to  a  minimum  if  a  careful  disinfection  of  the  instrument  is  made 
after  it  is  used ;  but  in  the  case  of  inlants,  who  should  also  be  examined 
in  an  upright  position,  the  spoon  is  decidedly  preferable,  because  the  neck 
of  the  infant  is  so  short  tliat  its  chin  is  in  close  proximity  to  its  chest,  and 
the  tiaiidle  of  the  tongue-depressor  interferes  with  the  proper  dow*nw^ard 
pressure  of  the  instrument.  The  spoon-handle,  on  the  other  hand,  is 
exactly  the  shape  which  is  best  adapted  to  the  infant's  mouth  and  tongue, 
and  the  spoon,  being  comparatively  straight,  does  not  encroach  upon  the 
thorax  when  the  downw^ard  pressure  Is  made. 

Fig.  59  represents  a  tongue-depressor  devised  by  Dr,  Henry  Ctiapin, 
of  New  York,  and  is  remarkably  well  suited  for  the  examinalion  of  the 
infant's  throat,  as  the  curve  is  adapted  to  that  of  the  tongue. 

The  Throat. — ^The  throat  of  the  cliild  may  ollen  be  atfected,  and  be  Ihe 
only  source  of  ttie  symptoms,  although  tliese  syinptjjuis  may  not  be  w^hat 
one  would  expect  to  find  associated  with  a  lesion  in  this  region.  Young 
children  an^  sa  apt  not  to  complain  of  their  throat,  and  to  show  merely 
signs  of  general  constitutional  disturbance,  that  the  physickin  is  verj^  likely  to 
be  misled  and  to  overlook  the  real  seat  of  the  disease  unless  he  makes  it  a 
rule  always  to  examine  the  throat  at  his  fin^t  visit  and  in  all  obscure  cases. 

Inspection  of  the  Mouth. — It  is  well  when  Uie  physician  is  examining 
the  ttiroat  of  an  infant  in  the  first  two  yeans  of  its  life,  and  even  later  if 
there  are  any  symptoms  wiiich  point  towards  the  mouth,  to  exaniine  the 
gums  carefully.  The  hands  sliould  be  carefully  washed  before  intro- 
ducing the  fingers  into  the  mouth.  This  is  in  accordance  witli  the 
common  rules  of  cleanliness,  and  also  is  required  in  order  that  the  intro- 
duction of  pathogenic  oiiganisms  into  the  infant's  mouth  shouid  be  avoided. 
Jn  examining  the  gums  we  judge  w hettier  they  are  swollen  or  reddened* 
dry,  rnoisl,  or  hotter  than  normal,  and  also  w  hether  there  is  a  condition 
of  the  gums  which  indicates  the  use  of  the  lancet. 
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ExA«LVATiD\  OP  THt;  Ears. — One  of  tlio  most  impoiiant  means  of  ri^fhtly 
|in^tiiig  tile  syniploins  of  resllessness,  of  e\1dent  pain,  of  heij^hteiied 
leftip*»ratim\  of  undue  somnolence,  as  well  as  a  great  maiiy  other  symp- 
toms, is  th«*  t*xanii nation  of  the  ears  of  infants  and  of  young  children,  A 
flight  inilation  in  the  Uiroul  miiy  at  times  cause  a  rongeslion  in  the  vessels 
of  lilt*  iiicnibrana  tympani  which  may  produce  atl  these  symptoms. 

It  is,  therefore,  ven^  jmijorlant,  unless  you  are  sure  that  the  symptoms 

tlo  not  uri:^e  fi^m  some  condition  in  the  ear,  that  you  should  examine  the 

ears  at  some  time  during  your  visit,  choosing  ttiat  time  M'hirh  soems  most 

lie  Ui  the  especial  case.     A  thorough  knowted^^e  of  the  possible 

iptonis  \vhj<1i  may  arisr  frnui  ttie  ear  is  of  the  verj'  greatest  impor-. 

taoce  for  the  i^eneral  practitioner  to  possess. 

Lt*iiBAJi  PtiiicTURE. — Paracentesis  of  the  vertebral  canal  is  c>f  great  aid 

rerlain  cases.     This  jjnx^edure  is  en j ployed  for  diagnosis  in  ohscure 

n-bnil  disease,  and  enatjtes  us  to  determine,  first,  whether  a  n)eningitis 

pr^^senU  and  second,  whether  it  is  a  fonn  of  tubercular,  non-tubercular, 

if  ri*n4>n ^spinal  meningitis. 

RoxTUEs  Light, — Tlie  X-ray  has  been  used  more  extensively  and  suc- 
\lf  in  sui^cal  cases  than  in  medical,  and  its  use  for  medical  cases  in 
'dren  has  so  far  been  raUier  limited.  As  in  diseases  of  the  heart  and 
lungs  it  is  not  only  their  si^e  but  their  movements  wliich  we  wish  to 
ofasefTe^  Ihe  fluoroscope  is  better  adai^ted  for  detecting  pathological  con- 
ditions. Examination  with  this  instrument  can  also  be  made  more 
quickly  than  v^ith  the  radiograpli,  wliicb  requires  more  time  to  develop, 
but  gires  more  details  of  ttiose  oi-gans  wliich  are  at  rest.  An  example 
of  the  extent  to  which  radiography  is  applicable  for  showing  the  outlines 
of  the  different  organs,  even  when  they  are  moving,  can  be  seen  in  Plate 
^^IV.,  &drig  page  254,  which  represents  the  tlionix  ami  abdomen,  with 
^■their  cofitents,  of  a  chiltl  of  six  months. 

^V       If  is  now  claimed  that  with  the  fluoroscope  thoracic  and  pericardial 
^Befltisioiis,  even  when  small,  can  be  detected;  also  that  a  central  pneu- 
ttK»aia  can  be  recognized  t>efore  there  are  any  signs  on  auscultation  and 
percussion,  and  that  the  area  of  consolidation  of  a  pulmonary  tubercu- 
losis can  be  diagnosticated  by  the  diseased  area  of  the  lung  appearing 
dariier  tlian  nonual,  and  by  the  restriction  of  the  excursion  of  the  dia- 
phiugm  in  quiet  breathing  and  in  full  inspiration.     An  entailed  tieart  or 
a  tiansposed  hi-art  can  also  be  detected  with  the  fluoroscope.     The  X-ray 
fboiogmph  reveals  changes  in  the  bones,  such  as  occur  ui  rhachitis  (Plate 
-,  £ir  tnjf  pa^,^  *VMi) ;  in  tuberculosis  (Plate  VIL,  facing  page  512) ;  in  osteo- 
yelitis  (Plate  VIL,  facing  page  512);  in  syphilis  (Plate  V.,  facing  page 
>;  and  also  changes  in  tlte  various  abdominal  organs.     Radiography 
Ib^refort*  probably  destined  to  become  a  very  important  aid  in   our 
in  tin*  diseases  of  children,  and  should  always,  if  possible,  be 
i4*sciirr  cases,  such  as  we  are  cojdinually  meeting  with,  especially 
tht*  lung  in  which  a  central  pneumonia  may  be  masked  for  many  days, 
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and  ytH  tlio  child  bv  so  ill  as  to  cause  liie  most  serious  apprfhetisicnts  *i* 
to  diagnosiB  and  protrnosis* 

Treatment  in  General. — The  treatment  of  infants  and  ehildn?ii  can- 
sists  laiiprely  in  ttie  administration  of  a  food  adapted  to  the  condition  m 
the  cliild,  and  in  iiradually  clianging  trom  a  weak  food  to  a  strong  oms  or 
vice  tierjMt,  according  to  the  especial  indications  in  the  disease  as  it  ruiis 
its  course.     Of  great  importance  also  is  tlie  regulation  of  the  tt-^iqMraiurt 
and  the  purity  uj  the  uir  in   ttie  sick-room.     In  many  cases,  espfnially  in 
the  first  year  of  life,  a  change  from  one  room  to  another  several  litiu's 
durinj^  the  day  is  advantaireous,  and  the  room  should  be  as  lai^e  as  pog§i- 
ble.     The  application  of  mid  and  heat  by  sponging  and  baths,  and  tlie 
technique  of  gavmje^  hivtu/e,  and  iidedmal  irrigailon^  will  be  Spoken  of  in 
describing  the  treatment  of  the  various  diseases  in  which  they  ar^  indi- 
cated, 

8timuim\ts^  if  used  with  good  judgment  and  given  as  described  in  the 
treatment  of  the  various  diseases,  are  very  valuable,  and  are  called  for 
not  only  in  cases  of  sudden  collapse,  in  which  their  adniinistrution  by  sub- 
cutaneous injection  is  indicated,  but  whenever  there  is  depression  with  a 
weak  or  intermittent  pulse,  as  in  diphtheria,  at  times  in  typhoid  fever, 
and  also  where  there  is  a  sudden  fatl  iu  temperature,  as  is  frequently  seen 
at  the  crisis  of  a  pneumonia.  The  amount  of  the  stinntlant  for  the  espi^ 
cial  age  cannot  be  given,  as  it  depends  entirely  on  the  disease  and  the 
condition  of  the  especial  patient.  The  form  of  stimuiunt  whi<ii  is  borne 
best  by  young  children  is  brandy  or  whiskey.  The  contra-indications  for 
stinmlants  are  found  in  those  cases  in  which  the  child  has  a  hot,  dry  skin, 
flushed  faee^  and  a  full,  regular,  and  tense  pulse.  Great  caution  should 
be  used  in  tlie  administration  of  stimulants,  as  there  Ls  no  doubt  that 
they  are  given  with  but  little  judgment  in  many  cases,  and  that  to  obtain 
the  best  results  they  should  be  reser\'ed  for  cases  in  which  they  are  clearly  M 
indicated.  They  should  be  given  in  rather  small  doses,  the  laiper  doses  ' 
being  reserved  for  special  conditions.  As  a  rule,  the  average  praclitioncr 
gives  much  larger  doses  of  stimulants  than  are  needed. 

Especial  attention  should  be  drawn  to  the  fart  that  the  younger  the 
infant  the  greater  is  the  importance  of  kee[>iMg  the  uitsal  passages  clear, 
irrespective  of  the  disease.  The  infant  responds  much  more  quickly  la 
treatment  if  its  vitality  is  ntjl  lowered  by  its  efforts  to  breathe  thronj^Ii  Hs 
mouth  rather  than  through  the  natural  passages,  A  spmy  of  oil  is  the 
treatment  in  young  children  for  occluded  nares*  Naml  irngaimn  is  de- 
scribed under  the  treatment  of  diphtheria  on  page  47*i ;  rnemutn  on  pa|?e 
830,  and  idfmhutkm  of  the  throat  and  larynx  on  page  6o5. 

An  hn|)ort^nt  fact  to  remember  in  the  treatment  of  infants  and  yoting 
children  is  that  drmii^  play  a  very  insigniticaTd  part  in  the  actual  cure  of 
diseases.  According  to  my  observation,  numb^^rs  of  children  are  being 
treated  by  drugs,  and  yet  often,  so  far  as  I  can  see,  this  time-hoiioreii 
me^ns  of  satisfying  parental  prejudices  is  but  prolonging  the  symptoms  of 
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a  disease  wliic!]^  self-Utiiited,  has  run  its  course.     I  do  not  for  a  mofnent 
t|ii^Bti0ii  the  diimH  betieOt  obtained  from  quinine  in  malaria  and  mert^ury 

r  ifi  syphilis  :  it  h  the  prouiisruous  use  of  drngs  in  every  case  of  sickness  to 
f  H'l^jfii  I  ain  especially  opposed,  for  in  many  cases  the  child  will  recover  with 
I       *^iial  or  even  greater  rapidity  without  them. 

I  Iristaru-i^  prokibly  arise  in  the  practice  of  every  physician  in  which  he 

1  *^*k  that  the  drugs  wliich  have  been  ^iven  have  either  directly  harmed  the 
f  **»ild  or,  by  disturbing  its  digeaiion  and  thus  interfering  with  its  nutrition, 
■^^Te  indiret*!!)*  produced  more  serious  symptoms  than  those  preisented  by^ 
^i^'  original  disease.  The  greatest  caution  should  be  employed  when  drugs 
^*X*  used  vv^th  young  children,  and  there  should  be  a  thorough  understand- 
^^^  of  their  action  during  the  various  periods  of  development.  The  well- 
■^liov/ri  susceptibilly  of  childn^n  to  the  action  of  opium  and  its  alkaloids 
sHoiild  make  ns  can^fnl  to  begin  with  minimum  doses  wlieii  it  is  netessary 
to  use  this  drug.  In  like  manner^  although  it  is  traditional  that  children 
tiav^e  a  gn.^al  tolerance  fur  lielladotina  and  arsenic,  we  must  allow  tliat  an 
OTerdose  of  the  fonner,  allhtiu^'Ii  not  usually  fatal,  may  certainly  produce 
itio^  alarming  symptoms,  while  the  adndnistration  of  the  latter  as  I  have 
s^c^n  it  given  in  the  treatment  of  chorea  has  in  a  nund^er  of  cases  produced 
&  multiple  neuritis. 

The  tn^atnient  of  diseases  by  special  drug^  because  these  drugs  have 
bt^n  given  in  I  he  pii^t,  because  tiieir  administration  has  apparently  done  no 
hami,  or  bet^iuse  no  new  or  better  remedy  litis  been  found,  rests  ujion  a 
lark  of  camprehension  of  what  treatment  really  means, 

Tlie  custom  of  combhung  iiiaiiy  drugs  in  one  prescription  is  fallacious, 
mild  slHudit  be  dlscoimtenanced,  especially  when  intards  and  young  chil- 
«ireii  an*  being  treated.  A  single  drug  given  in  the  smallest  dose  which  will 
accomplish  its  purjiose,  and  in  tlie  most  agreeable  fonn  which  is  conipat- 
ible  wjUj  the  function  of  digestion,  will  produce  the  best  results  in  any  given 

Tlie  delicate  skin  of  infants  and  young  children  is  peculiarly  sensitive 
toreflex  disturbances  caused  by  drugs  hi  the  gastro-enteric  tract,  and  thert^ 
^Jfe  %%*e  fiHisf  b*-  careful  not  to  mistake  the  appearances  produced  by  such 
^iJvx   irritation  fi*r  the  various  lesions  of  the  skin  whicii  may  occur  in  a 
^^tn^iflc   diBeust%      Thus,  the  similarity  of  the  ettlorescence  produced  by 
lludonna  to   that  accompanying  scarlet  (ewr  is  striking,     Ahnost  any 
tr   as  «'eM  a^    certain  articles  of  diet,  may  in  sotne  individuals  produce 
■   rtiis  of  papular  ^ryUieina,  resembling  very  closely  some  of  the  dermal 
i*^  *       B  cjf  svpliiliS'      '*  ^  therc^fore  wise  to  avoid  these  possibk-  disturb- 
\*s  of  nutriti^^n    ^}  gi^big  drugs  only  wheti  liiey  are  actually  known  to 
'*^  ^^'c*55sary,  ain*  ty  omitting  them  as  soon  as  possible. 
'll  bas  always   seenjed  to  nie  irmtional  to  prescribe  syrups  as  a  men- 
uiii    for  the   adniinistralion   of  drugs  to  chihiren.     Their  well-known 
^^'^^  -fii^y  l<>  fernn'idalion  is  sunicicnt  to  stamp  lht*ni  as  untit  for  the  treat- 
i       ^"     .    ^f  ^  period  of  life  when  the  undevelo|)ed  condition  of  the  digestive 
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function  indicates  the  vital  importance  of  protecting  this  function  in  every 
way. 

E^ch  case  must  be  treated  according  to  its  special  pathological  lesion  or 
specific  micro-organism.  As  year  by  year  we  are  discovering  the  oi^gan- 
isms  which  cause  special  diseases,  so  the  treatment  of  the  future  will  be  the 
actual  destruction  and  speedy  elimination  of  these  organisms  while  sup- 
porting the  strength  until  such  elimination  has  been  accomplished.  When 
no  known  organisms  exist,  the  treatment  should  be  if  possible  to  remove 
the  cause,  and  to  support  the  vitality  until  natural  processes  have  healed 
the  special  lesion,  produced  either  by  exposure  or  by  trauma. 

Prophylaxis. — ^At  no  period  of  life  is  the  prophylaxis  of  disease  so 
important  and  its  results  so  brilliant  as  in  infancy  and  early  childhood. 
When  physicians  have  sutTiciontly  recognized  the  fact  that  disease  in  young 
children  results  in  the  vast  majority  of  cases  from  a  disregard  of  the  laws 
of  hygiene  and  of  rational  methods  of  feeding,  they  will  so  impress  upon 
the  laity  the  true  meaning  of  infantile  prophylaxis  that  the  mortality  rate 
will  be  greatly  reduced. 


DIVISION  IV. 

PREMATURE    INFANTS, 


rnEXATLtRE  infant  is  one  \vliit:h  k  bom  prior  to  the  usual  two  hun- 
dr^wi  and   eighty  days   which   represent  the  normal  duration  of   intra- 

H  Very  few  cases  are  reported,  and  none  of  them  appear  to  be  aliso- 
Hlutely  au(lientii%  in  \vtiii:h  an  infant  has  sunivpd  whith  was  born  much 
Bbeliwe  Ihe  hventy-seventh  or  twenty-eighth  week  of  intm-uterino  life, 
V  The  premature  infant  in  its  intra-uterine  development  is  uni)r^*pared  to 

QiMt  Ihe  condilions  of  ex  Ira-uterine  life,  and  often  dies  within  a  few  days, 

And  usually  within  a  few  hours. 

•  DETERMINATION  OP  AGB. — A  suHident  number  of  careful  in- 
w^SgBMons  regarding  the  ctiaraelerisHc  appearanees  and  the  development 
of  Ihe  fii-lus  durinfT  the  la.st  four  months  of  iritra-rttprine  life  has  nol  yet 
been  made  and  recorded  to  enable  us  tu  stale  delinitely  what  age  tiie 
in&nt  represents  when  it  is  born.     The  fe^v-  faels  wliieh  we  possess  ron- 

Ieerntiig  tliis  subject  must,  however,  be  made  use  of,  and,  though  not  ab- 
scilulet}'  correct,  are  sutlicienUy  so  to  be  of  great  value  to  us  in  our  man- 
^gemeDl  of  these  cases.  One  reasoti  for  tlie  difruulty  whieii  arises  in  every 
case  in  detemdning  the  age  of  the  fa?tus  is  that  the  conditions  which 
influence  its  growth  durinpr  intra-uterine  life  an?  very  varied.  The  health 
of  tlie  inotlier  and  her  hygienic  surroundings,  together  with  the  inJluenee 
of  henHlity  on  the  size  of  her  offspring,  present  good  reasons  for  decided 
rariatjofis  in  the  gn) wth  of  the  ftetus  in  different  cases  at  the  same  period 
of  intiB-uterine  life. 

If  the  iniknl  is  linng  when  it  is  bom,  we  should  at  once  carry  out  the 
rules  for  presening  its  life  u^hirh  have  proved  to  be  best  in  the  cast*  of  any 
inbnl  bom  prematurely*  These  rules  should  be  insisted  on  even  if  the 
in&rit  has  been  born  at  a  much  earlier  stage  of  development  Ihan  is,  ac- 
curding  lu  our  present  id€>as,  cornv>atible  with  its  viability.  This  is  neees- 
mix,  because  so  many  errors  in  our  calculation  as  to  when  the  injj>regna- 
lion  look  ptace  are  haljle  to  arise,  and  also  because  a  fti^tus  may  have 
arrired  at  a  period  of  intra-uterine  development  which  is  perfectly  com- 
patible witjj  life,  and  yet  from  its  small  weight  and  general  characteristics 
htTe  the  appearsmcc  of  one  whose  devetopinent  is  incunipalible,  Wliat- 
erer  advances  we  itiay  malce  in  the  future  in  preserving  the  lives  of  pre- 
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mature  infants  born  at  an  earlier  date  than  is  supposed  to  be  compatible 
nith  life,— namely,  from  the  twenty-fourth  lo  the  twenty-eighth  week, — 
it  would  hardly  be  practii^al  at  ttiis  time  to  discuss  the  treatment  of  in^ts 
bom  before  the  twenty-fourth  week. 

At  Twentv-four  WEEKi:;. — A  fcetus  bom  at  about  the  twenty-fourth 
week  of  intm-uterine  life  usually  breathes  feebly,  and  dies  in  tlie  course  of 
a  few  hours,  appamntly  from  an  inability  to  aceommodate  itself  to  conili- 
titins  for  which  it  is  not  prepared.     At  this  stage  of  development  it  may 
still  have  fine  hair  (lanugo)  over  the  whole  of  its  body,  but  it  is  often  the 
case  that  this  hair,  eommonty  found  from  the  sixteenth  to  the  twentieth 
week  has  disappeared.     At  this  age  it  still  has  very  little  deposition  of  ^ 
fat  in  the  subcutaneous  cellular  tissue,  and  it  has  a  decidedly  eniaciated  fl 
appearance.     In  other  respects,  except  m  size,  it  does  not  differ  verj* 
much  in  its  appearance  from  the  fretus  of  some  weeks'  later  development 
Its  eyelids  have  separated,  though  it  is  so  feeble  that,  as  a  rule,  it  cannot       i 
open  and  shut  them.  fl 

The  estimation  of  the  length  of  the  foetus  is  dilTicult  to  make,  and,  on 
tlie  whole,  unsalisfactory  and  inexact  These  measoreinents,  in  all  prob- 
ability, ditTer  very  much  when  made  by  diiTerent  investigators,  owing,  as 
Minot  has  pointed  out,  to  the  many  changes  in  the  curvature  of  the  longi- 
tudinal axis  of  tlie  human  embryo,  wliich  Tuake  il  impracticable  to  employ 
any  one  system  of  measurement  in  obtaining  comparable  n^sults  for  all 
ages.  Hecker's  figures,  however,  are  pn*bab!y  as  relifible  as  any  we  know 
ot  According  tu  lliis  autlior,  at  about  the  twenty -fourth  week  the  fcetus 
measuring  28  to  34  cm.  (llj  to  13|  inches).  Its  weight,  according  lo 
Lusk,  is  about  690  gnunmes  (23  ounces). 

At  TwEXTY-EitJHT  Weeks. — By  the  time  the  fa?tus  has  reached  the 
iwenty-eiglith  tu  the  twenty-ninth  week  of  intra-uterine  exislence  its  con- 
dition, so  far  as  its  development  is  concerned,  is  such  that  there  is  no 
necessary  contra-indication  to  its  living  if  it  liajjpens  to  be  bom  at  this 
time.  It  has  been  stated  ttiat  an  infant  born  prematurely  at  the  twenty- 
eighth  week  is  more  likely  to  live  than  one  which  is  born  at  the  ttiirty- 
second  week  of  intra-uterine  life,  and  that  this  lias  been  proved  by  sta- 
tistics. If  true,  the  reason  fur  this,  I  believe,  is  because  much  greater 
care  is  taken  of  the  former  than  of  the  latter.  It  is  reasonable  to  believe 
that  an  earlier  stage  of  intra-uterine  development  is  less  likely  to  insure 
continuance  of  iife  after  premature  birth  than  a  later  stage,  provided  the 
same  precautions  are  taken  in  each  case. 

Hecker's  and  Lnsk's  figures,  in  a  general  way,  state  ttiat  when  the 
fofitus  is  boni  at  about  the  twenty-eighth  to  the  twenty-ninth  week  it  meas- 
ures from  35  to  38  cml  (about  13 j  to  15  inclies)  and  weighs  ahout  1170 
grannnes  (39  ounces).  The  skin  is  still  wrinkled,  is  of  a  dull  red  color, 
is  covered  witli  veniix  caseosa,  and  there  is  very  little  clefjosition  of  sub- 
cutaneous fat.  The  infant  can  move  its  limbs  slightly,  cries  feebly,  and 
often  dies  in  a  few  hours  or  days. 
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At  TmiiTT-Two  Weeks,^ — Ajjairi,  using  He^ker's  and  Liisk*s  figiiro^?  for 
the  thirty-serond,  thirt>-i?ixth,  and  thirty-eighth  weeks,  at  aboul  the  thirty- 
&t*pond  week  of  intra* uterine  life  the  tVvtus  iiieasures  from  39  lo  41  chl 
(about  15}  to  16}  hiehes)  and  weighs  about  1660  graninuis  (52  ounces). 
Ttn*  hair  of  the  head  by  this  time  has  incnast^d  in  thickness,  and  the 
lanugit,  which  in  many  cases  is  pronounced  from  the  twenty-eisj^tdh  lo  tlie 
thirty-second  week,  has  either  begun  to  disappear  or  has  entirely  disap- 
peariK)  from  the  face.  The  nails,  whicli  between  the  twerily-eighth  and 
thirty*second  weeks  are  often  not  ^vell  developed,  now  present  a  normal 
api^eamnce,  though  they  frequently  do  not  quite  reach  the  tips  of  the  fin- 
gers. At  this  age,  also,  in  boys,  it  is  often  possible  to  feel  the  testicle  in 
the  s<-nTtum>  There  is  usually,  a!so,  in  a  healthy  toetus,  considerable  depo- 
sition of  subcutaneous  fat,  and  the  senile  aspect  of  the  earlier  periods  of 
intra- uterine  life  is  nmch  lessened. 

At  Thirty-six  Weeks. — At  about  the  thirty-sixth  week  the  length  of 
the  fielus  is  from  42  lo44  cm.  (about  16}  to  17|  niches)  and  its  weight  is 
about  1920  gminmes  (64  ounces).  The  lanugo  has  usually  at  this  period 
ftisa{>peared,  and  the  infant,  although  less  enei^^etic  than  at  full  term,  is 
decMefily  stronger  than  in  the  previous  periods  which  have  been  nieii- 
Uoned.  It  sleeps  a  great  deal,  and  is  still  in  a  condition  to  die  easily  un- 
l^s  carefully  looked  after. 

At  ThibtT'FJght  Weeks*^ — At  about  the  thirty-eighth  week  of  intra- 
titerine  life  the  infant  measures  about  45  to  47  cm.  (about  17j  to  18f 
incties)  and  weighs  about  2310  grammes  (77  ounces). 

NORMAIj  development. — There  have  been  so  few  observations 
recorded  of  the  development  of  the  various  pads  of  the  ftiHus  in  the  latter 
months  of  intra-uterine  life  that  I  am  not  prepared  to  desc^ribe  systemati- 
cally the  development  of  the  premature  infantas  1  liave  already  done  that 
of  the  infant  at  term.  There  are,  however,  certahi  tacts  which  I  have 
obscned  and  others  which  have  been  recorded, 

HtAiy,  Thorax,  and  Abdomen. — All  those  anatomical  conditions  which 
have  t>een  emphasized  in  dt^scribing  the  intant  at  term  as  being  especially 
prominent  are  still  more  marked  in  tiie  preniature  infant.  Thus,  the  head 
k  iaii^e  in  eom|»arison  with  the  thorax,  and  the  abdotuiHi  is  in  almost^everj' 
esse  much  distended  in  premature  infants,  owing  to  tlie  !ai^e  propor- 
Ibimte  size  of  the  liver.  This  distention  of  the  abdomen  lasts  for  many 
weeks*  and  even  months,  and  its  gni<hial  return  to  the  iiomial  size  and 
uppeBJnsif:v  is  one  of  the  signs  that  the  inlant  is  doing  well  and  is  gradually 
acquiring  the  normal  anatomical  development  of  the  infant  burn  at  term. 

Skjx. — ^The  various  changes  in  the  color  of  the  skin,  already  described 
as  represented  by  er>ihema  nennatonnn  and  icterus  neonatorum,  I  have 
noticed  to  occur  in  the  premature  infant  as  tliey  do  in  the  infant  at  term. 
Si**eat-Glamis. — The  function  of  the  sweat-glands  is,  as  a  rule,  not 
developed  at  btriti,  aud  we  do  not  expect  the  prematinv  infant  in  the  early 
weeks  of  life  to  persi>ire.     There  is,  however,  a  great  variation  as  to  the 
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Unit*  uf  the  devolopment  of  the  funt^lk)n  uf  [hv  sweal-glaiuis.  In  an  infanl 
prHiiiatiire  at  seven  and  one- half  months  I  havt^  nolk-ud  free  pcrspiralioa 
take  place  after  it  had  beon  bom  one  week.  M 

Feet, — Some  dissections  made  by  Dane  on  the  teet  of  an  infajit  pre- 
mature at  the  seventh  month  show  that  the  foot  at  tliis  stage  of  develojH 
nient  closely  approaches  in  external  appearances  the  well-developed  foot 
of  the  adult.     The  dissections  also  show^  a  remarkably  well-constructed^ 
bony  framework*  1 

Gastric  Capacity- — ^As  the  question  of  the  proper  amount  of  food  to 
be  ^ven  to  a  premature  infant  is  of  the  utmost  importance,  it  is  well  to 
know  about  what  the  avei'age  gastric  capacity  of  the  fa-tus  is  during  the  « 
later  months  of  intra-uterine  life.  No  series  of  complete  and  reliable  ob~^ 
servations  on  this  point  have  been  niade^  tliat  I  know  of,  and  the  rules 
by  winch  we  are  guided  must  for  the  prt^sent  be  very  generaJ  ones.  The 
less  tile  weight  of  the  infant,  the  less,  in  many  cases,  is  the  gastric  capacity. 

The  following  flgur(*s  represent  the  fceial  stomach  at  four  and  nne-half,  seven  and 
one- half,   and  eight  months.     Fig.   60  represents  the  stomach  at  four  and  one^h&lf 
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Fcota.)  stomal. Ii  {tiatuml  .sizu],  7Va  iDuiitlis  «>liL    WeinrbC 
of  tijbi\a^  isrJO  gmnimei.    Gastric  cii|itK-ic>%  lu  e.i-\ 


months,  and  is  Interesting  merelf  as  showing  the  retail  Yeljr  advanced  develop  men  t  cif 
the  lesser  and  greater  curvatures  at  this  age,  as  well  as  the  rapid  growth  which  takes 
place  between  the  fourth  and  tht?  seventh  month. 
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FcptiU  stonuieh  (imtura]!  sl2«),  h  months^  oJ4.    Weig^ht  u(  ineixa.  12% 


QMtrlc  cb[^«clt3r.  21  < 


The  next  stomach  (Fip.  61)  was  taken  from  an  infant  horn  prematurely  at  ahoul  the 
twenty*ninth  to  the  thirtieth  week.     It  is  of  rather  peouhar  shape.    The  weight  of  Uiii 
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1020  gmmnies  (about  4  pounds).     Its  gastric  capacity 


2rA 


fbrtits  ' 
dfnclmis). 

The  lii^xt  filoifinch  (Fig.  frt*>)  wiis  tnki*n  at  iilniut  Ih**  ihirty-aoc^tind  week  fnnn  n 
Cirttts  wbicb  tJn*i!  in  foHy-Uve  minult*s  from  Ua*  time  oT  its  birlh.  The  (faslric  cupainty 
if  ill  ^2  c,r,  (*>]  itrndiiui^).     The  weight  uf  Ihts  in  fan!  was   12S0  gnimnies  (2  pi^unds 


{lUklutml  deeV.  ^  monchs  old.    Weight  *if  fri^tiu,  1440  gnuiiiii««.    f^ajdiie  r»pii€ity.  8  cc. 

Thi!  tiexi  stomach  (Fig.  03)  waK  luken  fffjm  ;i  ftelus  bom  iit  jUkhjI  Ihe  thirty -second 
irerk  *»(  intjti-uterine  life,  and  wpighiug  1440  grammea  (nbout  3  pounds).  lU  gastric 
flftpBciti'  w«s  S  c.e.  (fiboul  2  drachms^). 

I  LvrGSTiNAL  Contents, — ^The  meconium  in  prematiirp  irifanU  presents 
Hie  sajjie  appearant'i*  as  is  seen  in  infattts  at  term.  When  the  food  is 
finrperiy  n.*gulaled,  the  fiEecal  dischaii^es  assume  the  consistency  and  color 
whicli  ire  soeri  in  those  of  infants  who  liave  been  bom  at  teruj.  This 
eolor  in  its  usual  varieljes  is  well  represented  in  FMate  III.,  6^  7,  8,  9, 
facing  page  84* 

AJiTLOLTric  Function* — The  amylol}iic  funcliori  of  the  infant  at  term 
is  so  slightly  developed  ttiat  we  may  safely  assume  UiaL  it  should  not  be 
depefided  upon  for  the  digestion  of  starch  in  the  premature  infant  under 
any  circumstances. 

ScsAE*^ — ^Although  we  must  assume  Hiat  the  fuuctiort  of  absorbing 
is  not  developed  to  the  same  extent  in  the  premature  infant  as  in 

anCEint  at  tenn,  yet,  in  all  prnI>iLbility,  it  is  mon.>  higlily  develu]HHi  tlian 
the  other  functions  of  digestinrL  Sugar  is  needed  to  keefj  up  the  auinml 
bt^at  of  the  premature  infant^  whirfi  is  so  very  much  more  readily  lessened 
Iban  ill  ttie  Lnfaul  at  term.  Su^^iir,  tlierefore,  is  an  important  clement  in 
tim  |ifi?mature  infont's  fnod*  but  should  be  given  at  first  in  a  much 
toiler  |w*rcenta^e  tlian  later,  when  the  equilibrium  of  the  gastro-enteric 
tract  lias  been  ait|idred. 

Fat  axd  PRoxEm  IhttEsxioN, — The  function  of  digesting  fats  and  proteitis 
bin  a  much  mcjre  nndeveloped  ronflitiori  in  lln^  premature  infant  than  in 
the  itifatit  born  at  term,  and  should,  therefore,  not  he  depended  upon  to 
Ihe  same  dc-gree  as  can  safely  be  done  in  arranging  the  fond  for  the  older 
infkfiL     Much  smaller  percentages  uf  these  elements  should  be  given  to 

premature  infant  than  to  the  infant  at  term,  both  for  pnq>oses  uf  di- 

it>ri  and  of  aJ>sorptioii.  for.  in  all  probability,  the  power  of  absorption 
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of  the  gastro-enteric  tm€t  in  preniatun*  infants  is  iu  a  vt*ry  nndevelopwl 
condition.  As  small  a  percentagfj  of  caseinogen  in  the  totai  pruteid  ;is 
possibk*  sliould  he  ^^ren. 

Kidney. — We  should  oKpeil,  £i*oni  the  lai'k  of  development  of  the 
kidney  in  premature  infants,  to  find  a  considerable  deposil  of  uri<*  acid, 
such  as  has  already  been  described  as  apperirinpf  in  the  early  days  of  liftf' 
in  hifants  at  term,  (Plate  lit.,  1,  fat*int?  page  84,)  This  is,  in  fact,  ilie 
case,  and  the  appeumure  of  uric  acid  an  the  napkins  of  prenialure  hifants 
is,  therefore,  not  necessarily  to  be  looked  upon  as  denoting  an  abnotniat 
condititHL  It  should,  however,  be  carefully  watched,  for  when  it  becomes 
exi-essive  it  is  an  indication  lliat  tlie  inlajd/s  food  has  not  been  |jroperJy 
adjusted  to  its  digestive  powers  and  that  the  infant  may  soon  begin  to  fail 

CmcuLATioN. — ^The  heari  in  |>remal(nv  infants  tias  not  yet  arrived  at 
the  conipiete  stage  of  development  needed  to  render  it  a  reliable  fi^ntrai 
foree  whicli  can  fulfil  the  demands  that  will  be  made  on  it  in  llie  external 
world  to  sustain  the  eL|nilibriuni  of  ttie  i-u'culation.  Therefore  ^b  little 
work  as  is  possil}le  should  be  thrown  upon  the  heart,  and  the  iiifimt 
should  be  kept  quiet,  and  not  be  carried  aJ>out,  as  is  cusloniary  with 
infants  born  at  term.  In  a  number  of  cases  which  I  have  carefully  ex- 
amined I  have  failed  to  detect  a  canliac  murmur,  which  leads  me  to  ttnnk 
that  the  foramen  ovale  closes  soon  alter  birth  in  the  same  manner  as  it 
does  in  the  infant  at  term. 

Animal  Heat. — The  animal  heat  of  the  premature  hi  fan  t  is  nmch  nioj 
easily  rethiced,  and  is  even  more  important  to  its  vitality,  than  it  is  in 
the  infant  at  terui.  Following  the  rule  ttiat  the  smaller  the  size  of  the 
human  being  thf*  greater  |>ro]>orti(>nately  is  the  entire  surface,  and,  there- 
fore, the  greater  ttie  opportunity  fnr  lowering  its  temperature,  an  atmos- 
phere wliich  is  suitable  tor  the  infant  at  term  is  too  cold  for  the  premature 
infant. ' 

Prenmture  hifants  should  be  thoroughly  protected  from  changes  o! 
temperature  of  the  atmosphere  hi  wliich  they  live,  and  this  temperature 
should  be  raised  to  a  point  which  will  correspond  in  some  degree  to  ttiat 
of  inlra-uterine  life. 

AiH. — Just  as  a  necessity  exists  for  the  premature  uifaid  to  live  for 
some  weeks  in  an  atmosphere  in  which  the  air  approaches  in  its  tempera- 
ture the  warmtli  vvhirh  exists  in  intm-uterine  life,  so  is  it  ahnost  to  Uie 
same  degree  im|iurtLnit  llial  tfte  air  which  it  breathes  shrmld  be  fi-ee  from 
dust  and  microHU'ganisms.  The  lung  is  in  a  very  undeveloped  condition, 
and  although  it  may  br  snfRciently  developed  to  carry  on  the  funclion 
required  of  it  in  cxtm-uterine  life,  yet  all  its  tissues  are  exceedingly  sensi- 
tive, as  are  those  i>f  tjie  nose  and  the  naso-pharynx  thnjugh  which  the 
air  musi  be  irdrtidm-ed  to  tlie  lungs.  The  air  of  the  ordinary  room  in 
which  infants  live  when  they  are  born  necessarily  contains  many  inipiiri* 
ties,  both  irritating  and  imirbid.  This  irritation  of  the  respufdory  pjissagt/s 
may  of  itself  be  sufficient  to  reduce  the  vitality  of  the  infant  beyond  the 
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-fifliitsof  lift'.  In  adtUtiotL  lo  lliis,  as  tlit*  ihulous  membranes  of  Uie  pre- 
iBiaJure  mhnl  ajv  iml  fully  develoj>eil  the  inlanl  is  more  vulnerable  to  the 
nmsion  of  palhcjgL^nic  orifHiiishLS  than  at  a  Jaler  |ierio<i. 
TorcH.^ — F*reniatun*  iniants  have  ti»  be  earefully  handled,  as  tliey  die 
ily  from  mtlueuces  whirli  vvniikl  have  HUIe  ur  no  elleel  N|)on  Ihe 
inkni  bcim  at  lerai*  Iri  infra-uterine  life  I  hey  are  lloating  hi  a  lluid  which 
fjfevents  what  irt  the  external  WMrld  roiTes|ionds  lo  hftmiling, 
'W  >  are  living  hi  Ihe  anmiotie  lluid  Ihey  are  altiitist  cuinpletely 

|knil«id*d  fmm  the  inlluenee  of  touch,  whieh  necessarily  atfects  them  as 
as  Ihey  are  born*  Tom-h,  Ihen,  is  an  imfioHant  »-'lt»nient,  lo  l>e 
iM  as  much  as  pos^ble  when  the  premature  inlanl  k  horn,  as  it  has 
a  <Wjde<i  lenden(*y  to  lower  the  vitality. 

An  instance  of  Hie  care  which  is  needed  lo  preserve  the  live;?  of  these 
ici&obi  raint*  to  my  noliee  in  the  case  of  an  infant  premature  at  eight 
months  wliich  \ras  in  my  service  at  the  City  llospitah 


Doribif  ll^i*  firFt  woc^k  nr  tpti  ibys  of  iLs  life  this  infant  wtm  in  cbnrg^  of  nn  un- 
fwiiIlT  rari»fnl  and  rxp'nt*riri?d  ntjr^»  wiiti  ripprfdiitiHl  the  ri^^kfif  hitndlinij  it  It  was 
liiDitif  in  vrdght  and  wiu  doinjf  widl  j  hul  unfortunatidy  ixjxilht^r  nnr$K  wan  substi- 
tukd  wb*i  dill  m»l  undiT^liitid  Hits  Aiim  of  infmils  *<ci  wtdl.  Shv  ulluwed  the  pidienls 
111  till*  wojnl  111  Knndje  UVf  infunl.  in  hilk  lo  il,  aiiid  to  gurroiifid  )L  with  viirhni^  !«itnilnr 
litfbU'rlutis  inflticnees.  For  ii  few  dnys  it  lc>^l  in  weiirht,  and  Uien  it  suddenly  difd. 
Tbttm  i«  ou  diiybt  UluL  it  was  unablt*  to  withslutid  (be  lunuuntof  h^ndhng,  which  would 
nu  lianu  to  an  iddei  infants 


iLiairT.-^-'nie  premature  infcmt  should  live  in  comparative  darkness 

the  f^rly  weeks  of  its  life.     Light  is  not  requisite  for  the  develo|H 

Imcfltof  the  hifanl  in  I  lie  earlier  stages  of  its  existenee,  and  loo  niueh  light 

will  jiii|iajr  its  vitality.     [1  is  important  tu  adapt  the  light  to  the  stage  of 

[is  deTdo|irneni,  and  gradually  to  aecustuni  it  to  more  light  as  it  grows 

foWrr, 

ScHTND- — in  tlie  normal  intra-uterine  conditions  the  infant  is  very 
ilUy  exposed  to  sound,  an*!  all  its  finictiinis  are  adapted  to  silence 
'ler  ifiaii  to  ttie  many  noises  whit^h  unavoiilably  surround  it  hi  tlit^  ex- 
Urmal  %%'orid.  VVe  should  thert*fore  so  armnge  tliat  from  the  miimle  it  is 
boni  il  iii  [imtected  fmm  noise, 
^  PiTUt,  TpifERviTi  RK,  Asu  li ASPIRATION. — I  liave  uot  xBTy  exact  records 
H^Uie  averoj^^'  pnbe,  lenif>t!nthiris  and  respiniHim  found  in  premature 
^^■lit^.  *rhese  infantn  seem  to  fjrt^sent  nithi*r  h"n*gular  types  of  ternper- 
i^Smre  luid  pulse,  as  welt  as  of  n*s|jiration.  Tliey  havi*  to  be  so  i^arefully 
hftfirlliMl  ttiat  oliniervations  as  f«j  thi^se  pliysicnl  si^ns  nmst  lie  nmdv  with 
lemt  cautinn.  Tlje  main  point  in  n*gard  to  these  tliree  conditions  of  the 
•  m*  infiiut  is  thai  tln-y  are  all  represented  hy  irn»*;ubirity,     Thvirm- 

of  the  prematun:'  iidant,  wlien  il  has  ome  betrmi  tu  gain  in  weiglil 

^d  lo  Ihrive,  ig  usually  a  little  aiKiVe  Ihe  normal  teirijieralnre  of  tlie  infant 
tctniu     Bi*fore  it  has  hr;,mn  to  gjiin  in  weight  iuid  wlien  its  vitality  is 
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much  depressed^  tho  ttuiiperalure,  as  would  naturally  be  expected,  is  ml  her 
below  the  nnrnial  islandai^d ;  and  we  should  watch  this  sij^'n  with  lhegrt*^il- 
est  solicitude,  as  a  decided  and  continuous  depression  is  often  indieative 
of  death.  The  pulMe  is  dilTicult  to  take  in  the  premature  infant,  antl  as 
a  rule,  is  somewhat  quicker  tlian  in  the  jniant  at  teniL  The  rc^ptrfjlifmK 
irregular  in  the  infant  at  term,  are  still  more  irregular  in  the  premature 
infant,  at  limes  being  rapid  for  a  few  seconds,  and  then  becoming  almost 
imperceptible  for  some  minutes. 

APPEARANCE  AT  BIRTH. — The  picture  of  a  premature  infant  iii 
the  early  days  of  life  is  quite,  charaet eristic.  Besides  its  very  small  size, 
as  shown  in  Fig.  G4^  where  the  size  is  compared  with  the  nurse  s  hand^ 

Pig.  M. 


k    '=r 


iDliuit  premAiuTc  ut  uventh  month.    Btrth-weixht.  1740  Emmirus.     AuOt  to  dA.yn :  weight.  1540  gTiimmi> 

it  shows  in  varying  degrees  an  absence  of  the  life  and  vigor  which  is 
seen  in  the  fully  developed  infant  at  tenn.  It  is  emaciated,  its  skin  being 
soft,  wrinkled,  and  showing  very  little  subcutaneous  fat.  Its  liead  is 
large,  its  abdomen  broad  and  distended,  and  its  limbs  puny.  According 
to  the  stage  of  its  development  it  may  or  may  not  have  the  remains  of  the 
hair  (lanugo)  on  its  body  whicti  was  present  in  uterine  life,  and  in  like 
manner  its  nails  may  or  may  not  be  well  formed.  Its  face  has  a  senile 
expression  and  it  is  tor[>id  and  extremely  sonmolent.  The  eyes  are 
closed.  Its  cry  is  very  feeble.  The  surface  temperature  is  usually  cool, 
the  extrennties  seldom  move.  The  respirations  are  very  superficial  and 
irregular,  often  ceasing  altogether  for  a  few  seconds.  The  jmwer  fo  suck 
and  even  to  swallow  is  often  slight.  These  signs  evidently  indicate  that 
the  vitality  is  very  low,  and*  if  the  weight  is  below  three  or  four  pounds 
and  the  length  less  than  eighteen  or  nineteen  inches,  tliat  the  fuiiclions 
and  oigans  are  not  developed  sufficiently  for  use,  and  that  unless  unusual 
care  is  taken  in  the  treatment  of  such  cases,  they  will  soon  die, 

Tril\tmot. — The  treatment  of  a  prcmiature  infaid  should  be  begun  at 
once,  as  every  minute  of  tlie  exposure  to  which  infards  at  term  are  usually 
with  safety  submitted  is  of  the  greatest  danger  to  tlie  premature  ird'ant,  and 
greatly  enhances  the  ditticully  of  saving  its  life.  The  bodily  tenqu^ititure, 
on  which  tJie  vitality  is  dependent,  is  reduced  very  rapidly,  and  exposujT 
lo  such  conditions  as  are  abnormal  to  those  of  intra-uterine  life  and  to 
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t}fiili*vt'lo|M*d  oralis  IB  to  })o  at  once  ^aianlt'd  ii^rc^inst.  Tlu*  abnormal 
rtiiulititius  hi  be  avoided  are  li;2:lit,  sound,  touch,  cold  and  inipurt*  ail'.  To 
at'etiniplish  tliis  the  follo\^in|r  rules  are  indicated: 

I.  There  should  be  a  receptacle  which  shall  guard  the  infant  from  the 
ileleterious  iniluenees  of  extra-uteririe  Itfe. 

n.  Ttie  reeeptacte  sJiould  be  such  that  it  can  be  obtained  quicklv  and 
Iraf^portfxl  rapidly,  and  therefore  should  be  kept  at  some  central  and  con- 
venient station. 

IIL  The  place  where  the  receptacle  is  kept  sliould  be  free  from  the  in- 
fluence of  any  disease. 

iV.  The  receptacle  should  be  so  constructed  as  to  make  it  possible  for 
it  to  be  absolutely  cleansed  and  disinfected  eacli  time  after  it  has  been  used^ 
h^ffiee  it  should  be  made  of  nietaL 

V.  The  receptacle  should,  as  soon  as  the  infant  is  placed  in  it,  be 
under  the  observation  of  trained  nurses  ni^^tit  and  day- 

\T.  The  food  for  the  infant  should  be  rej^ulated  with  the  greatest  pre* 
clsion,  with  the  closest  attention  to  minute  details,  and  if  possible^  at  a 
milk-laboratory . 

VII-  The  premature  infant  should  not  be  bathed,  but  should  be  rapidly 
coTered  with  warm,  fresh  sweet  oil,  and  wrapped  up  in  absorbent  cot- 
ton, only  the  face  being  left  exposed.  The  cotton  around  the  buttocks 
should  be  separate  from  that  around  the  body,  Itead,  and  upper  extremi- 
ties, so  that  it  can  be  changed  oftener,  as  after  the  dischai^ge  of  urine  and 
beces*  The  remaining  cotton  nt^ed  not  be  changed  oftener  than  once  in 
foity-eight  hours,  and  at  each  change  of  cotton  the  oil  can  be  reapplied. 

It  will  be  found  that  the  cotton  is  remarkably  cleansing,  and  will  ob- 
irkte  entirely  the  necessity  for  using  water.  The  cotton  and  oil  should  be 
thoroughly  warmed  before  being  used.  The  infant  should  not  be  re- 
moved from  its  receptacle  when  these  changes  are  being  made  orwdien  it 
Is  6e<L  The  surrounchngs  and  receptacle  should  be  adapted  to  the  indica- 
tions just  stated.  All  the  possible  causes  which  may  reduce  the  vitality 
must  be  tlioroughly  understood  and  obviated,  and  it  must  be  appreciated 
that  a  failure  f  o  recognize  and  obviate  any  one  of  these  causes  may  defeat 
the  tteneiit  which  should  arise  from  attending  to  all  the  others.  The 
}ireniature  iiiiant,  therefore,  should,  so  far  as  possible,  be  restored  to  the 
conililion  that  it  has  been  forced  out  of, ^namely,  a  condition  of  darkness, 
silt  net*,  warmth,  and  a  medium  free  from  physical  shock  and  pathogenic 
mki\i-<irganisnis. 

Weight. — It  is  imporiant  to  remember  that  the  weight  of  premature 
infants  of  tlie  same  age  varies  at  birih,  just  as  vve  have  seen  in  the  ease 
of  infants  bom  at  term. 

In  treating  these  cases,  observance  of  their  weight  is  of  the  greatest 
importance,  and  until  we  have  obtmned  a  regular  progressive  daily  in- 
tmse  In  their  weight  we  are  never  sure  that  they  are  thriving  sufliciently 
loUve.     The  daily  gain  wliich  the  premature  infant  should  make  lias  not 
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yet  been  determined,  but  it  is  much  less  than  is  expected  when  an  i 
is  born  at  full  term,  and  may  be  stated  to  be  about  10  to  20  gramni 
to  'i  ounce).     Any  decided  loss  in  weight,  such  as  30  to  40  gramm 
to   1 J   ounces),  beyond  what  would  occur  from  natural  causes,  sh 
make  us  look  upon  the  infant  as  being  in  a  critical  condition  and  inij 
upon  us  the  importance  of  taking  active  measures  to  prevent  further 
This  loss  in  weight  must,  as  it  is  relatively  so  small,  be  carefully  adju 
to  the  loss  which  naturally  occurs  from  the  faecal  discharges.     Thus, 
total  amount  of  loss  in  weight  from  the  faecal  discharges  may  amoun 
these  premature  infants  to  from  30  to  60  grammes  (1  to  2  ounces)  fore 
fa?(al  discharge,  and  this  may  entail  a  considerable  loss  of  the  infa 
weight  in  the  tw^enty-four  hours  beyond  that  occasioned  by  defec 
nutrition. 

The  knowledge  of  the  daily  weight  of  a  premature  infant  is  the  pi 
cipal  index  of  the  changes  in  its  vitality  which  occur  very  rapidly,  anc 
is  by  the  weight  that  we  are  guided  in  our  daily  adaptation  of  the  food 
the  infant's  condition,  and  are  also  informed  as  to  whether  greater  or  U 
warmth,  more  oxygen,  or  stimulants  are  uidicated. 

The  handling,  however,  which  is   usually  necessary  to  obtain   t 
weight  is  dangerous,  as  it  reduces  the  vitality.     This  danger  should  1 
obviated  by  having  the  receptacle   balanced  on  correct   and   sensiti^ 
scales.     The   premature  infant's  life  is  so  difficult  to  preserve  that  \^ 
should  make  use  of  every  device  which  our  ingenuity  can  suggest  an 
which  is  within  the  limits  of  possibility  of  the  especial  case  which  we  ai 
called  u{)on  to  treat.     The  receptacle  for  the  immediate  occupation  of  th 
newly  bom  premature  infant  therefore  becomes  a  very  important  par 
of  the  treatment. 

Receptacle. — In  the  treatment  of  premature  infants  only  one  of  thi 
.  principal  methods  of  maintaining  their  viability  usually  receives  much  at- 
tention. It  is  commonly  supposed  that  if  the  atmosphere  which  sur- 
rounds the  infant  is  kept  at  a  sulticiently  high  temperature  all  that  is 
requisite  has  been  done  for  its  safety.  This  is  sometimes  accomplished 
by  placing  the  infant  in  a  room  where  the  temperature  is  as  liigh  as  the 
nurse  in  cliar^'t^  of  it  is  able  to  endure.  This  procedure  is  necessarily  a 
V(Ty  unconiforlal^le  om^  for  the  nurs(\  and  at  times  renders  it  almost  ini- 
pofusible  for  her  to  use  her  mind  intelligently.  It  also  requires  a  much 
niorci  frecpient  change  of  nurses  than  would  be  the  case  if  the  atmosphere 
of  the  room  wrn^  cooler.  Another  means  of  preventing  undue  loss  of 
heal  is  to  witij)  \\\r  infant  in  cotton-wool  and  place  it  in  a  basket  lined 
with  hot-water  bottles. 

Incubator. — U  possible,  the  infant  should  be  placed  in  an  apparatus 
which  is  called  an  incubator.  Th(\se  incubatoi's  have  been  used  for  many 
years  in  ditlereiil  parts  of  the  world,  notably  in  Paris.  They  are  of  dif- 
ferent fornis,  some  belter  adapted  than  others  for  carr}'ing  out  the  differ- 
ent factors  of  the  j)roblem.     Some  of  them  are  made  of  tin,  with  double 
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iTftlls^  so  Uiat  hot  water  caii  be  continually  kept  in  Ihvnu  and  thus  suHi- 

rieni  wannth  b**  ap}>iied  to  tlie  infant.     Otliers  aro  made  of  wood,  and 

ikept  wann  by  nieans  tjf  liot-water  bottles  introdueed  into  tlit^iii  fnmi  below* 

The  nainr  iueubator  has  been  applied  to  these  various  dewes  for 

[k«:H.*|>in^*  up  tli**  animal  heat  of  tin.*  infant.     It  is  a  misnomer,  for  iiicuba- 

^ih)!!    itu*aiis  hatrhin^,  and  hi  the  precise  sense  of  the  word,  ibe  premature 

tifo^^l  is  already  hatehed  and  lias  been  incubated,     WTiat  we  aeconii>lish 

iliis  apparatus  is  analogous  to  what   is  done  to  keep  up  the  animal 

Lt  and  preserve  tlie  lives  of  yomig  cliickens  after  they  are  tiatciied,  and 

viairie  brooder  would  be  more  ai>plicable  to  macliines  devised  for  pre- 

^^r^'-f  ri^  the  lives  of  premature  infants  llian  the  term  i ncubf ifor.     The  word 

^^t'U^'itor  is,  liowever,  so  gr^-nemlly  ust^d  to  rejiresent  an  ajiparatus  in- 

'f>clt*«3  lo  presence  the  premature  infant 'g  life  until  it  tias  attained  tlie  age 

H     t  ^-a  hundred  and  eighty  days,  ttiat  it  will,  in  all  probability,  for  the 

>r^*-2aent  be  retahied* 

^lien  it  is  impossible  to  obtain  an  incubator  at  once  for  preserving 
th^  pfeinature  infant's  animal  heat,  it  ean  be  treated  in  the  way  already 
i^^^«:*m*d  to,  by  placing  it  in  a  nioni  in  whicli  the  temperature  has  been 
l^^is^xl  as  tiigh  as  ean  be  comfortably  borne  by  the  nurses,  and  in  a  basket 
"*^^^ted  by  hot-water  bottles.     Such  a  case  is  represented  in  Fig*  Bh. 

Fir*,  fi'i. 


-.i 


Ibiiaf  pfrmAiiiri'  »t  tw^-iity-^igJitli  we^^t,  Birtli- weight,  IJOO  |,'mmait!S,  ak%\  14  vvcek^  TrentBd 
tafkct  be&c«4j  hy  hot-wtttcr  Iwtiii-s,  TcnjjnTii.nirt  *jf  air  In  l-ian  kit  shown  by  ihermanieter  intmduoed 
rwimi  the  9i4i*  of  tiK'  bttstJcL-t  btiil  (fac  Man  kit. 


Fig*  G<>  Represents  an  incubator  devised  by  me  mth  the  aid  and  coun- 
»5l  of  Mn  (1  E.  Gnnlon  and  Mn  J.  P,  F^utnam.  It  k  intended  to  cover 
the  nx|uin»ments  iiet*ded  to  preserve  Ihe  lives  of  prematura*  infants.  It 
should  he  made  as  largi*  as  possible.  It  is,  liowever,  so  expensive  tliat 
ineeliators  of  wood,  though  objectional)lc  for  many  reasons,  especially 
thai  of  ififertion,  will  be  more  comnnndy  used.  It  is  always,  however, 
my  wish,  if  posi^Jbli-,  In  use  what  is  best,  no  matter  what  the  cost,  where 
rb  an  important  and  dinicull  problem  as  the  saving  of  a  premature 
nliinrs  lifi'  is  In  he  soh'vd*  Tlie  exiif'tise  at  such  an  incubahtr  as  this 
ne,  while  loo  gn-at  f(*r  any  mic  individual,  is  comiiaraiively  ujsignihemit 
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fur  a  number.    Tin*  iiieubaltjr  at  ]uvstnil  iiiust  necessarily  be  an  expensive* 
machiiit!,  but  if  jjrovision  should  be  made  for  it  in  L-oinbination  with  surh 

scientilic    facilities    for    iiifan! 
I^'w*  ti**-  feeding    as     already     reeoui- 

nie tided,  I  believe  that  any 
com ni unity  would  find  it  of 
infinite  benefit  1  aiu  alse 
j?ure  that  there  would  result 
i^vin^  of  life  for  the  people, 
and  saving  of  time  and  es- 
pi^nse  fur  the  physieians.  corn* 
bitUHl  with  the  greatest  satis- 
faction to  both  people  and 
physicians.  Such  a  conibiua- 
iion — in  cities  of  a  milk-labora- 
tory, or  in  the  country'  of  a 
Babuock  fat-tester,  with  an  in- 

liicuLKitrtr  for  prt^  mature  in  fan  ts.    ^1,  scaler  for  weighing  i     i  i        i     *  i      i 

IntmnU  B,  irluss  lid  a  iMcuUiUir ;  C  freKh-&lr  Ikjx,  contain      CUbator,    Kept     in     One     Cenliai 

in^^l0d^^^ot^^m^.\t^n,PMm^  station— [  hope  to  see  Estab- 

JE»  ehlmnes' ;  F*  Puturn  fluo  from  heating  Hues;  (J,  retnm     •^"■■*»^**  r 

fnsli-olr  Rue ;  //.  entrance  for  fresh  Blr;  /,  connection  for     lislied   CVlTV  VVtiere.      OllC  SUclj 

oxvjfcn  Uiik  ;   J,  uiixiog  vhXvvt ;    A'  vi?iit11ating  eslt ;  I         .    .  *        ^        ,'.    <    .    .         .  *    ,         .    *  , 

auemomct^fp,  statiou  lov  fiistnels  wtuch  nijght 

be  included  in  a  radius  of  ten 
or  even  of  twenty  miles  would  be  amply  suilicient  to  accomplish  ver>* 
iavoi-able  results. 

The  incubator  (Fig.  66)  is  intended  to  fulfil  the  conditions  of  a  house 
for  the  premature  infant,  and  it  pracHcaHy  meets  the  indi<:ations  called  for 
on  page  265.  Alter  being  used,  it  can  be  coniftletely  disinfected  aiid 
cleansed.  For  purposes  of  disinfection,  and  tliat  it  may  not  absorb  niicm- 
organisnis  or  dirt  of  any  kind,  which  in  wooden  receptacles  invariably 
cause  a  decided  odor,  it  is  made  entirely  of  metah 

It  is  supported  on  tliree  wheels,  proferalrly  made  of  light  steel,  two 
behind  and  one  guiding  wheel  in  front.  A  liandle  is  used  to  push  it  to 
different  i>arts  of  Itie  room,  or,  if  necessary,  to  an  adjoiinng  roojn,  so  that 
the  mothvr  can  see  her  infant  if  slie  is  too  sick  to  li^ave  lier  bed*  The  top 
of  the  incubator  is  aljout  &1  cm.  (3  feet)  from  the  floor,  so  ttiat  ttie  nurse 
do(*s  not  have  to  stoop  umiLM^essarily,  but  at  tlie  same  time  can,  when  sit- 
ting down,  see  into  it  from  above.  The  body  is  made  of  copper ;  tlie 
walls  are  double,  and  insulated  cju  the  outside,  to  prevent  radiation.  The 
water  used  for  heatntg  circulates  on  all  sides,  and  the  infant  is  thus  warmed 
by  direct  imliation.  The  hip  of  the  intnibator  is  covered  in  llie  nuddle 
by  a  thick  plate-glass  lid,  whicli  can  be  raisc^d  suflicienlly  to  allow  the 
liands  and  arms  of  i\w  nui*se  to  be  freely  used,  and  is  by  a  sinjple  con- 
trivance kept  from  falling  down  while  the  infant  is  being  fed  or  cleajiscHl, 
A  chain  pn.wents  the  lid  fmm  falling  backward.  On  the  under  side  of  tlie 
glass  lid  is  a  fine  wire  sliding  screen,  which  comes  directly  over  Iheinfanrs 
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id  between  it  and  the  glass.     Tliis  b  simply  a  precaution  a^tiiiist 
sible  bn^ukaiie  of  Uie  glass  lid  and  consequent  injury  to  tlie  inlariL 
Thf  plated  box  (C)  attached  to  the  upper  front  end  of  the  incubator 
liitjris  SiHue  stnvrig  clock-work  with  a  fan  attarbnient.     The  oval  open- 
in  the  clock- box  admits  the  air  to  tlie  incubator.     Below  the  opening 
nr  I  he  fresh  air  is  a  window,  through  which  the  fan  and  clock-work  can 
be  %%  ate  bed. 

Just  below  the  air-opening  and  above  the  clock-work  is  a  fine  open  wire 
shi-lf,  cm  wliich  is  spread  a  thin  layer  of  eotlon-wooL  The  air,  which  by 
iliieiiits  of  the  fan  is  dmwn  into  the  box,  is  sifted  throug^h  the  cotton  and 
rarri<*d  down  the  air-shaft  (//)  direct ly  into  the  incubator.  In  this  air- 
shaA  {//)  Itiere  is  a  small  slop-cock  (/).  This  is  the  |>oint  ol'attaclifnent 
for  thf  tube  from  the  oxygen  tank,  to  be  used  when  oxygen  is  needed  to  be 
mixed  mth  the  entering  air-supply.  The  admixture  of  oxygen  with  the 
air  ill  thie  incubator  1  have  found  of  great  value  when  the  infant  h  losing 
ui  %vi*igbt. 

In  this  air-shaJl,  also,  is  attached  a  valve,  which  is  so  regulateii  by  a 
regbler  luuidle  thai  tlie  air  vj^lu  be  utilized  either  above  or  below  Uic  boiler, 
acc^irdit^  as  it  is  needed. 

The  bottom  of  the  incubator  constitutes  an  air-chamber,  and  in  this  is 
a  boiler  which,  witii  ils  heating  or  combustion  direct  and  return  ilues, 
warms  the  ulterior  of  the  apparatus. 

Above  the  boiler  is  placed  the  platform  of  a  scales.  To  have  the  in- 
fiuifs  bed  continuously  on  a  scales  is  of  very  great  importance,  as  while 
sef^iiig  from  hour  to  liour  tlie  variations  in  w^eight  the  danger  of  handling 
the  infant  to  weigh  it  is  obviated,  and  it  need  never  be  removed  from  the 
inrubalor.  Ttie  balance  power  of  the  scales  is  on  the  top  of  the  back 
end  of  tlie  incubator.  The  platform  of  the  scales  acts  as  the  support  for 
a  metal  pan  on  which  the  infant  is  placed*  This  pan  should  be  made  of 
sheet  iron,  enamelled  on  both  sitles  with  white  porcelain  enamel,  and 
shnuld  have  handles  at  either  end  to  facilitate  its  removal  from  the  uicu- 
baton  From  the  ends  of  tliLs  pan  is  hung  by  wires,  which  can  be  easily 
attailied  or  detached,  a  light  frame  made  of  four  steel  rods  crossed.  On 
(his  ftnine  is  Ued  with  tapes  a  piece  of  strong  cotton  cloth.  This  cJotli  is 
the  bed,  on  which  the  infant  is  placed  wrapped  in  clean  absorbent  cotton, 
This  cotton  cloth  is  about  2.5  cm.  (1  inch)  above  the  bottom  of  the  pan. 
,  The  infant's  head  is  turned  to  the  back  end  of  the  incubator. 

At  the  front  end,  opposite  the  foot  of  the  infant's  bed,  is  the  exit  (G) 
for  the  \itiated  air.  This  exit  passes  through  the  enddf  the  incubator  and 
enters  a  venlilating  [>ipe  which  has  at  il?^  top  an  anemometer  (X),  The 
I  bnlloni  of  the  shafl  is  outside  the  incubator,  and  lias  a  closed  cone-shaped 
I  end,  which  is  enclosed  in  a  metal  box  in  such  a  way  that  a  lanii>  (/>J  can 
LIk*  placed  under  iL  The  heat  from  this  lamp  answers  two  purposes  ;  one 
I  of  whicii  IS,  by  keeping  the  ventilating  shaft  hot,  to  aid  the  ventilation,  and 
!  Uie  oUicr  h  Uj  heat  the  water  ui  tlie  boiler.    A  register- valve  [J )  attached 
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to  the  pipe  can  sliiit  off  the  heat  i(  neeessary  from  the  boili^r,  and  altfitt  il 
to  go  directly  up  the  douJile  pipe  (E,  K)^  whereby  its  entire  power  will  br 
used  l[i  promoting  ventilation,  or  the  valve  may  be  set  so  as  to  diriM-t  the 
flame  partially  into  tlie  boiler,  thus  piaciog  its  temp(*ratiire  rompleteljf 
unfler  control.  In  tiiis  way  tlie  heat  (rum  the  lamp  (which  is  etidosed 
in  tlie  box)  is  without  danger  entirely  utilized  for  heating  and  ventilation. 

Fig.  67  shows  a  section  of  the  intnibator. 

The  smoke- flue  of  the  lamp,  marked  **  Heating  Flue,''  passes  thRwgh 
the  centre  of  the  boiler,  njarked  *' Water"  in  the  diagmm,  as  far  as  ttj  ihe 
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Sectioii  of  iiituiijituir.  /.« lid  of  li^hnalr  N^,  open;  j1,  entrance  uf  fresli  air;  C  cottciQ.  ii»tlnf  oal 
wire  shelf  above  ifkH'k-work  ;  f\  clock-wrjrk  t&nd  fan  \  S.  valve  rejiruiatbisr  bnt  and  eokl  frtsb  lUf ;  Oi  1 
pipe  for  oJtygen  &tttt«hmeiii;  C  F..  cleaning  fluu;  Door,  dwir  Va  lnuap-Xiax ;  H;  wire  inmn  do  |>?oteet  j 
ag]&hist  br«!iikage  of  lid. 

cleaning-flue,  marked  C  F.     Thence  it  retiinis  anrl  enters  the  npr^ht 
pipe,  marked  **  Heating  Flue  Exit/'     The  horizontal  return-Hue  is  not 
shown  in  the  figure,  because  it  is  behind  the  horizontal  arnK     The  little  I 
gate-valve  shown  directly  above^  the  lamp  re^ndates  absolutely  tt»e  amount 
of  iieat  which  is  allowed  to  pass  through  the  boiler,  and  the  temperature 
of  the  warm  water  therein  may  be  tested  by  a  thermometer,  uisertc*d  all 
any  opening  wtuch  may  be  provided  for  it  as  directed  when  the  incubator  | 
is  built. 

The  fresh-air  flues  are  eonstructed  as  shown,  one  above  and  one  below  i 
the  boiler*     One  flue  comes  in  contact  with  the  u[jper  or  hottest  part  of  | 
the  boiler,  and  presents  a  very  lar^^e  surface  of  contact  by  being  flattened 
so  as  to  cover  completely  the  upper  side  of  the  boiler.     The  other  Hue 
touches  ilie  bottom  of  ttie  boiler  only  iu  one  line,  or  not  at  all,  so  tliat 
the  air  passing  through  it  is  practically  miaffeeled  by  the  boiler  heah     By 
this  aiTangenieut  tlie  temperature  tjf  Ihe  fresh  air  ran  be  regulated  al  ^111^ 
by  the  attendant  by  simply  raising  or  lowering  the  valve  8. 


FHEMATLHE   INFANTS. 


271 


In  virttn*  of  th<*  laiv<'  arnnuriL  uf  lit^aMnt?  surface  oi  Uie  heating  flue  m 
fhjsa|>|janitys,  it  h  Umud  Uiat  a  very  sruali  llauie  suliices  to  keep  up  the 
dfsiml  tifiipemture,  aiid  it  results  froiri  Uiis  timl  no  injurious  product  of 
r*  Minale  tlie  air  of  Ihe  rtioni.     Avery  small  aJeoliol  lamp 

GJ-,  ...  ™  .,  ,  Liii-  with  a  less  sdentillc  arrAJigL*uiout  this  fueJ  mijjrhl  be 
Ibtiiiil  li»o  expensive. 

It  15  [trnbable  that  an  eleotrie  eurreut  will  be  ftuuul  must  suiUdjle  to 
SUjijiIy  llitf  heal  in  [ilaee  of  tlie  tamp,  as  well  as  to  drive  the  fan,  and  fids 
can  ht  vm'  easily  accomplished  uitti  a  small  batler)\ 

By  parking  the  water-jaeket  with  asbestos,  external  mdialion  is  pn^ 

Tht*  tieating  of  tint  uicuhator  varies  as  to  time  and  dep'ee  aeconiitig  ttj 

Uie  atmosphere  of  the  room  where  it  tias  been  stantling.     U\  however,  the 

^  ^ri^  of  the  roojn  is  2L1°  C.  (TC  F/),  and  the  temperature  of  the 

h  is  irdnMlueed  iido  the  l>uiler  is  aJ>ont  -^iiJ}''  CA  {105^  F.),  it 

will  b*?  found  that  aJler  the  cool  air  in  the  ineulmtor  has  been  displaced  the 

f^mf^^ratim^  of  tlie  air  in  the  incubator  will  in  about  filleeu  uiinutes  rise 

^  X'j'^  i\  (95^  F,).     The  temperature  will  remain  at  iJiis  point  for  about 

an  lioim    As  soon  as  the  iempemture  begins  to  fall  the  alcohol  lamp 

sliciijJii  Ik*  lijiftileri,  and  as  soon  as  the  temperature  of  the  water  in  the 

boiler  risc's  abtne  35°  C.  (9f>°  F.)  Ihe  lamp  should  be  extinguished.     By 

can^tiil   regulalion  of  the   lamp  and  of  tlie   fresh  air  by  means  of  the 

ngBtcr-ralvei.  an  intelligent   nurse  can  keep  tlie  temperature  of  the 

hicalMior  at   whatt^ver  degri*e  tlir  fihysician  orders.     Tlie  tliennonieter 

sbaiakl,  in  onler  to  sliow^  a*  *"nrab.4y  the  temperature  of  tJie  air  which  ttie 

ioALIil  is  breathing,  be  l>eside,il  on  its  bed,  as  when  attached  to  the  lid  it  is 

inflin*ft<^t*4  by  itiariKt^s  uf  temj^eratun*  in  Uie  rnoui. 

If  any  dilliculty  arises  froui  tfie  tenip**niture  not  responding  quitvkly 
enough  to  the  register- valves  and  lamp,  it  is  well  to  draw  off  a  little  hot 
|i*r  anil  n-place  it  by  some  ci>ld  water  if  it  is  desired  to  knver  the  tem- 
»tun\  wtiile  to  raise  th*-  leoiperatiu'e  the  withdrawn  water  Is  to  be 
r^|iku*t*<1  liy  hot  water.  In  pmrtice  it  has  been  found  that  ttus  latter 
methcKl  *tf  rt*gulating  the  tt^mperature  is  innn*  satisfectory  than  by  the 
laniji.  [f  thn  ineulmtor  i**  not  kept  in  oru?  place,  as  a  hospital,  bul  has  to 
be  ImiMtportt^d,  it  would  be  well  lo  lighten  it  as  much  as  possible  by 
mmoiiug  the  wheels  and  making  it  nf  some  metal  ligtder  than  copper,  as 
it  iii  vt*r)^  ht'avy. 

Hursea.^ — The  uicubator  is  not  intended  to  obviate  the  neceasity  of 
«kiltfHl  nursing.  On  Uie  contmry,  a  nurse  stiould  be  in  constant  attend- 
night  and  day.  She  shoidd  liave  all  the  details  nf  thi-  infanrs  rare 
tht*  mtK-hanism  of  the  incidialor  explained  to  hc-r  luimdely,  for  an 
ifiutifigefier  may  arise  at  any  tiiiit%  and  always  reciidres  U)  be  dealt  with 
'  tmmt-^lialely. 

Tlie  incubator  ^up}ilies  the  means  for  exact  tn*atment,  but  intelligent 
and  trained  gentle  tiands  aje  indispensable.     The  nurse  should  fre- 
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quently  observe  the  iiilarjt  throu^'ii  llie  glass  lid,  and  should  br*  reHain 
that  the  an(?rjianieter  is  in  constant  motion. 

APPAHATOS   CONNEI^ED  WITH  THE  LvTUBATOR.- — A  slcthoSCOpl'  Willi  rulit^pr 

anns  and  small  enp  is  i\m  best  ada[)ted  for  examinini^  the  iiifant  in  tlit- 
incnbalor,  as  il  r/an  be  bent  in  any  direction,  and  is  snited  to  the  infant's 
size. 

A  piece  of  dark  clolh  should  be  kept  over  the  glass  lid,  to  cxelude  Iht- 
light,  while  Iht.^  sun  shuidd  bealJowed  to  shine  treely  into  I  he  room.  The 
air  in  the  room  should  be  fi-equently  changed  and  kept  as  pure  as  possible- 
Tlie  room  should  be  absolutely  free  from  dust  and  should  only  contain 
some  polished  wood  ehaii's  and  tables.  The  lloor  should  be  bare,  and,  if 
possible,  of  polished  hard  wood. 

The  tnethod  of  feeding  the  infant  in  the  incubator  is  iniportanL  H  li>^ 
quently  happens  that  the  premature  iid'ant  is  too  weak  not  only  to  suck  the 
breast,  but  also  to  be  fed  from  the  bottle.  In  such 
cases  it  is  ciLstomary  to  use  a  spoon  or  a  medicine- 
drop  per.  These,  however,  are  very  unsatisfactor)*  in- 
struments. The  food  is  liable  to  be  spilled,  the  spoon 
or  tlropper  has  to  be  frequeidly  lilled,  and  much  time 
is  taken  to  complete  the  feeding.  The  lid  of  the  incu- 
balor,  also,  sliould  not  be  kept  open  for  a  longer  time 
thar[  is  unavoitiable.  I  have  lately  made  use  of  a  de- 
vice suggested  by  Dr.  Breek.  U  is  simply  a  glass  cylin- 
der (Fig,  68),  12  cm,  (4|  niches)  long  and  2,4  cm.  {1 
inch)  in  diameter.  The  cylinder  is  graduated  to  2  cc. 
(i  drachm),  and  holds  3*3  c.c,  (S*  dmchms),  II  is  shaped 
al  one  end  so  as  to  have  a  small  rnbbiT  nipple  fitted  to 
it.  The  lai^c  end  is  covered  by  a  rubber  coL  Tlie 
rubber  cfil.  which  has  no  holes,  acts  as  an  air- reservoir, 
and  by  sim|}ly  intrcKiucing  the  small  perforated  nipple 
into  tlie  mouth  and  gently  pressing  the  ndilier  cot  the 
food  is  slowly  foR*ed  down  the  infant  s  throat,  without 
choking  it  and  wittiout  obliging  it  In  suck  or  appar**ntly 
to  use  any  eiTori.  To  fill  Itie  tube  ttie  rubber  nipple 
and  col  are  removed,  and  the  required  amount  of  food 
is  poured  in  at  the  large  end.  while  the  smalt  end  of  the 
(-y Under  is  plugged  with  a  rubber  sto[)|>er  shown  In  the 
figure  beside  the  fi^eden 

This  method  of  feeding  is  especially  tiesindile  fnr  a 

weak  premature  hilanl  in  an  incubator,  because  il  entails 

MO  loss  of  strength  on  the  part  i*f  the  infant,  and  can  U* 

easily  managed  by  the  light  hand  of  the  nui^e.  while  lu*r 

left  hand  supports  llie  infant's  head.     This  UK^thod  is  far  preferable  U*  that 

of  g-avage,  which  is  not  so  easily  luanaged  by  Ihc   nurse  and  is  more 

exhausting  to  the  infant. 


Fv&lt^T  for  jifcmfttuTf 
Infunts    irL-dueeii   ant*- 
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Foon> — ^The  feeding  of  prenialnre  infants  should  be  as  exact  as  pos- 
[sibli*.  If  the  in&nt  is  vigorous  enougJi  to  surk,  and  if  the  breast-niilk 
I  is  of  proper  quality,  that  is  not  too  strong,  i\w  infant  can  be  put  to 
'the  breast  everj^  one  and  one-half  hours.  Wl*  irjust  consider,  how- 
k^ver,  certain  disadvant^es  of  nursing  prematura  intanls  whi<:h  do  not 
in  I  he  nursing  of  infants  at  term.  Frequent  nursing,  sueh  as  every 
hour*  which  is  so  often  required  with  premature  infants,  tends  to  disturb 
the  quality  of  the  breast-milk  and  to  increase  the  solids.  This  is  often 
di^if  Irons  to  the  LnfanU  as  the  least  overtaxing  of  its  digestion  may  prove 
fialaJ.  Then,  again,  the  premature  infant  can  often  digest  only  much  lower 
|XH»ri'piitages  of  fat,  sugar^  and  proteids  than  are  found  in  normal  bn^ast- 

■  niilk,  so  that  a  nonnal  milk  may  prove  fatal  by  being  too  strong.  If  two 
or  even  three  wet-nurses  can  be  obtained,  the  intervals  of  nursing  each 
one  of  them  can  be  made  every  three  hours,  and  thus  wliile  the  solids  in 
their  milk  will  be  lessened,  the  infant  can  be  fed  every  lioun  This  method 
of  feeding  if  possible  is  desirable.  The  laboratory  method  of  feeding  with 
K  exari  and  low  percentages  gradually  increased  is  the  most  rational  and 
^  practical,  especially  if  the  infant  is  too  weak  to  nurse  at  the  breast. 

AmDimt. — The  amount  of  food  to  be  given  at  each  feeding  is  very 
important  By  referring  to  the  weights  and  gastric  capacities  of  the  pre- 
mature infants  already  described  (Figs.  60,  61,  62,  page  !200)  it  will  be 
seen  huw  misleading  is  ttie  weight  of  the  infant  if  we  take  it  as  an  exact 
index  of  Uie  gastric  capacity.  We  must,  however,  take  the  weight  into 
account^  as,  from  even  the  imperfect  data  at  our  conunand,  tlie  weight 
of  premature  infants  appears  to  bear  a  decided  relation  to  their  gastric 
capeujty.  We  should  at  least  be  more  inclined  to  increase  rapidly  the 
iniisal  ajnount  of  food  given  in  the  case  of  an  uifant  of  large  weight  than 
in  that  of  a  small  one.  It  is  better  to  begin  with  too  small  rather  than 
too  lar^  a  quantity.  By  watching  carefully  for  signs  of  hungcT,  a  desire 
which  the  infant  expresses  by  feeble  but  continuous  cries,  which  stop 
when  the  food  is  given  to  it,  we  can  gradually  increase  the  amount  until 
it  seems  to  want  it  at  regular  intervals,  is  satisfied,  and  sleeps  quietly 
during  the  inter\''als  of  feeding. 

By  referring  to  the  fa»tal  stomachs  represented  in  Figs.  60,  61,  62,  63, 
pgges  260,  261,  it  \rill  be  understrjod  that  it  is  safer  to  begin  with  4  or 

^S  cc  (about  I  drachm)  and  gradually  to  increase  the  amount  up  to  a  point 
|there  our  very  imperfect  knowledge  on  this  subject,  derived  partly  from 
me  vveigtit  of  the  infant,  makes  us  believe  that  the  stomach  is  full,  than  to 
begin  at  once  mth  the  larger  amount.  It  is  absolutely  necessary  that  we 
shoukl  iivciid  undue  distention  of  the  stomacti,  as  this  may  prove  fatal. 

Internals. — -The  premature*  infant's  stomach  is  small,  and  is,  in  all 
probalnlity,  emptied  quickly,  and,  as  food  is  necessary  for  keepuig  up  the 
animal  heat  required  for  the  maintenance  of  its  life,  the  inter\als  of  feed- 
ing sbottld  be  much  shorter  ttian  those  rerpiiivd  for  thi*  infant  at  term.  In 
lh«  mrly  days,  and  in  fact  weeks,  of  life  I  have  found  that  it  is  better  to 
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feed  th(^  premature  infant  regularly  every  hour.    Four  or  five  week 
birth,  if  it  is  gaining  in  weight  and  is  digesting  well,  these  intenals 
l(Migthened,  and  by  the  time  it  arrives  at  term  we  can  usually  ma 
feeding  intervals  one  and  a  quarter  to  one  and  a  half  hours,  and 
weeks  later  two  hours. 

Percentagres. — The  careful  adjust jnent  of  the  premature  infant'j 
to  its  digestive  oi-gans  is  of  even  greater  importance  than  in  the  case 
infant  at  tiTui.     There  is  no  doubt  that  if  we  consider  the  hyperser 
condition  and  the  undeveloped  state  of  the  digestive  organs  prior  to 
the  most  exact  adjustment  of  the  food  to  these  digestive  organs  is  . 
lutely  necessjiry.    This  adjustment  is  best  accomplished  by  means  of 
fully  ])repared  pn^scriptions  at  the  milk-laboratory.     Through  this  in 
ment  of  precision  three*  important  advantages  are  gained:  (1)  we  ii: 
a  clean  food  free  from  micro-organisms;  (2)  we  can  obtain  low  and  \. 
eriy  balanced  [)ercentages  of  the  constituents  of  the  milk:  (3)  we  hav 
any  tinu',  the  power  of  exactly  varying,  to  within  a  fraction  of  one-ha 
one  per  cent.,  the  percentages  of  the  three  most  important  element 
the  milk, — namely,  the  fat,  the  sugar,  and  the  proteids.      In  addilioi 
these  latter  two  advantages  possessed  by  the  substitute  over  the  male 
method  of  feeding  are  others  of  almost  equal  importance.     One  advani 
is  the  absence  of  variation  in  the  substitute  food  arising  from  eniotic 
caus<*s,  and  another  is  that  the  infant  need  not  be  taken  from  the  incubs 
to  be  f(Hl. 

The  following  prescription  is  the  one  which  I  should  b^n  with  in  fe 
ing  an  infant  premature  at  the  twenty-eighth  week : 

Pr>:.sc'kipth)n  42. 

R   Fat 1.00 

SuL^ar 8.00 

ProtHid.s  :   hu'tallminin,  O.'2'i ;  ca>cin(»t!:eii,  0.25 0.50 

24  meals,  cacli  4  v.c.  (1  drachm). 
Heat  tor,8.8o  C.  (looo  V.  ). 
Reaction  faintly  alkaline. 

If  the  infant  is  over  twenty-nhie  weeks,  or  if  it  is  unusually  large 
its  age,  and  especially  if  it  Ls  unsatistied,  it  is  well  in  a  few  days  to  chai 
the  prescription  to  the  following : 

PUESCKIPTION    4<i. 

R    Fat l.oO 

Suirar 4.00 

lV<»l»'i<ls  :   lactalbumin,  0.2') ;  cji>iein<»iren.  ().2'> O.TiO 

24  nn-al^.  ''ach  H  cc.  (2  dnichms  ). 

If  tlic   infant   is  over  thirty-two   weeks,   the   prescripticm   should 
changed  in  a  few  days,  under  the  .<ame  conditions  as  in  Prescription  * 
to 
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a  F»t ,...,...,,*_ , ,.. ...  1.60 

i*uir»r , ...,.,. 6.00 

Pit^Uz-iiJi* :  W-tulbuitiin*  O.r/) ;  fuM'Snogen^  0.25.  ..........>......... .  0.75 


If  itw  infant  k  over  thirtj  *six  weeks,  the  milk  siiould,  after  forty-eight 

K   F*t ,...,,. 2,00 

Su£f  i*r ..>*.. 5. 50 

IVflHitLi :    bic'tAJbttmin,  ihld  :  easomogi'ti,  0.25.  . . .,_... 1. 00 

^4  tii^«.  ^ttch  l€  c.c.  (4  dmetiHts). 

Tile  infant,  huw*.'ver*  under  alt  circumstances,  must  be  watcliod  criti- 
Uy,  and  aiiy  or  aU  of  tlie  pereentaires  o(  the  elenients  or  aniouids  of 
UH*  food  increased  or  decreased  according  to  ttie  iiulividual  indications. 

When  ilie  infant  is  born  at  the  thirty-ei;jflitti  or  thirty-runth  weelc  its 
ikvelopnient  Is  usually  so  nearOiat  of  the  iidajd  al,  terni  that  the  int^ubator 
will  not  be  needed,  and  the  food  can  be  given  in  about,  the  proportions 
ivtiich  would  be  adapted  to  ttie  early  days  of  tlie  i[ifant  at  term  {Prescrip- 
tion IG,  jiage  21  o). 

pROGxosis. — The  prc^osis  iti  a  premature  infant  during  the  earty 
wet^ks  of  it^  life  and  until  it  is  steadily  j^dnin^  hi  weight  musl  be  guarded, 
as  the  mortality  rate  is  very  high,  and  tliese  infards  are  a|jt  to  die  sudflenly 
dujply  frniii  a  lack  of  vitality.  Tlie  younger  tfie  irdiint  tli**  grciit(*r  is  the 
danger  of  its  dying.  The  most  frequent  causes  nf  deatli  among  prema- 
ton?  biSeiiits  an*  a  lack  vi'  devek^pnuMd  of  Itn^  ttiorax  f*r  lunpB,  atelectasis, 
an  ifisulTicient  snpply  r*f  frcHh  air.  impmprHy  r[eariSL*d  incubatui-s,  leading 
to  various  foniis  of  infection,  undue  exposure,  careless  iiandhng,  and  im- 

1pn*(**-r  fr*eilmg.  Hiitinel,  h'oni  liis  i^xperience  with  premature  infants  at 
the  Hospice  des  Enfants-Assistes,  attributi-s  the  high  niortahty  to  the  fol- 
loving  causes : 

(1)  Some  infards  are  not  vitd>Ie ;  their  organs  being  incompletely 
_  fcinned,  cannot  perform  the  functions  necessary  for  the  maintenance  of 
ftbfe. 

^^p  (2)  Others  firesent  inalfomiations  inconsistent  with  life,  or  are  affected 

^^mlh  afi  hertHiitary  taint,  such  as  syphilis,  w^liich  has  already  done  irre]>- 

Bai^le  damage  at  the  time  of  biiili.     In  these  two  cases  the  incubator  is 

useless  ^  if  it  protects  against  cold,  which  is  all  it  can  do,  it  cannot  perfoi't 

umlevelopc^l  oriprans  or  cure  hereditary  blenushes, 

(3)  Some  baliies  wliich  seeiri  well  at  birth  fall  ill  soon  after  tliey  are 
pul  into  an  iiicutmtor,  and  die  Oiere^  In  these  eases  the  incubator  is  not 
to  bUme. 

(•I)  Tliis  class  includes  premature  infants  who  are  apparently  well 

[cletHoped  and  comparatively  healthy  when  placed  in  tlie  incubator.     It 

as  if  they  ought  to  develop,  but  they  die  after  a  few  days.     The 
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author  considers  that  they  die  from  various  infections.     The» 

simple  surface  infections,  for  the  actual  presence  of  the  pu»-j 

organisms  in  the  blood  have  been  frequently  demonstrated.     1 

tions  are  due  to  the  lack  of  resisting  power  on  the  part  of  th< 

mucous  membrane  which  cannot  oppose  the  entrance  of  gen 

surrounding  atmosphere  is  contaminated.     That  the  air  comes  : 

side  is  not  suflTicient  to  eliminate  contagion,  as  the  incubator 

opened  from  time  to  time,  and  the  patients  are  attended  by  t 

may  readily  infect  them.     The  author  insists  most  strongly  upo 

ventilated  and  sunny  room  for  incubators,  and  holds  that  in 

there  should  be  at  least  throe  apartments  devoted  to  the  rearin 

mature  infants :  one  for  the  healthy,  one  for  the  ailing,  and  on 

ill  ones.     Germs  undoubtedly  flourish  in  an  incubator  with  its  c 

elevated  temperature,  so  that  an  infant  should  be  removed  just 

as  it  is  able  to  maintain  its  temperature  at  98.4°  F.  for  thirty-six 

eight  hours.     It  should  then  be  enveloped  in  cotton  and  surroui 

hot  bottles.    Plenty  of  fresh  air  and  sunshine  are  required.    If  om 

babies  falls  ill  it  must  be  separated  at  once  from  the  others.     In 

putting  it  back  into  the  incubator,  infection  when  it  occurs  is  m 

to  begin  outside.     Incubators  should  be  so  constructed  that  th€ 

readily  cleansed.     The  temperature  changes  involved  in  doing  tl 

little  importance  provided  they  are  not  too  prolonged.    By  follo\^ 

principles  the  author  has  lost  only  three  out  of  twenty-one  ca 

aging  less  than  four  and  a  half  pounds. 

The  following  record  and  chart  are  those  of  a  premature  ir 
was  kept  in  a  room  with  a  temperature  of  23.8°  C.  (75°  F.) 
basket  heated  to  29.4°  C.  (85°  F.). 

TABLE  51K 

Weight  fur  S'lxiu^me  Days  of  Infant  Premature  at  Thirty-iwo  Week*. 
Day  of  Life.  (irainmes.    (Pounds.   Oz. )  Remarks. 

Birth-woitjht 29()4  (   fi         8)  Cow's  milk,  with  s))o<)ii. 

Thinl 27*24  (   0  0)  Mother's  milk,  with  8p<K>n 

Sixth 2H14  (    <)  3)  Mother's  milk,  with  spoon 

Ninth 2904  (    «  8)  Mother's  milk  direct  from 

Thirteenth 8178  (7  0)  Mother'8  milk  din»ia  from 

Sixteenth 3888  (7  7 )  Modified  milk. 

Twentieth 8;V.m  (    7  14)  Modified  milk. 

Twenty-thinl 8812  (    8  (i )  Modified  milk. 

Twenty-seventh 41  U>  (9  1)  Mfxiified  milk. 

Thirtieth 428r,  (   9  o)  Modified  milk. 

Thirty-thirfl 4470  (   9  18)  Mmlified  milk. 

Thirty-seventh 40(K>  ( 10  2)  Modified  milk. 

Forty-first 4840  ( 10  10 )  Modified  milk. 

Forty-fourth 4900  ( 10  12)  M<Klified  milk. 

Forty-eiirhth 4994  (11  0)  Modified  milk. 

Fif\y-first 5084  (11  8 )  Modified  milk. 

Fifty-fifth 5284  (11  8 )  M(»dified  milk. 

Fifty-eiirhth 5824  (11  11)  xM(Hlified  milk. 

Sixtv-tirst 5884  (11  18)  Mmlifii-d  milk. 
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■  The  quesUoti  is  often  asked  whether  premature  infants,  even  if  their        ^^H 
lives  are  saved,  ran  eventually  be  as  well  developed  [iliysirally  and  men-        ^^H 

^    tally  as  are  those  born  at  term.     In  my  experienee  there  seems  to  be  no        ^^H 
H    quesUof]  that  when  once  we  have  succeeded  in  making  the  infant  gain        ^^H 

■  steadily  in  weight  and  assume  the  appearance  of  an  infant  at  term  its        ^^H 
B     sabsequenl  condition  diffei^  in  no  rc»spect  from  that  of  infants  bom  at        ^^H 
B     temi.     Fig,  09  illustrates  tlie  wisdom  of  doing  all  in  our  power  to  save  the        ^^H 

Et€S  of  these  infants,  as  it  represents  at  nine  months  what  was  one  of         ^^H 
K     the  woist  cases  of  lowered  vitality  and  extreme  emaciation  in  a  premature        ^^H 
H     te&nt  that  I  ttave  ever  seen.                                                                                     ^^H 

^F            Tllis  picture  was  taken  when  the  infant  wat^  nine  months  old  and  weighed  8400           ^^^| 

framiDt^  (17|  potinds).     As  lis  birth>weight  was  2040  grammes  (about  4J^  pounds),           ^^^H 

jt  will  !w*seffj  Ihftl  its  weight  has  quadrupled.      He  was  fed  entirely  on  modified  mdk           ^^^H 

Ib^OCIi  Uie  lahor.^t*>ry  during  the  first  year,  and  was  a  fine  large  boy,  walking  Jind  talk-           ^^^H 

ms  ■!  Iwo  je&rs  of  age.      He  was  perfecUy  healthy  and  well  developed  both  ptivf^i-           ^^^H 

edlf  Ami  mentfillT.                                                                                                                      ^^^| 

H              Hts  sbler,  who  was  premature  at  the  Iwenty-eig Kth  wet?k.  w:i.s  eigtit  years  old.           ^^^H 

H      SiP  was  well  drveluped  and  strong,  ami  was  unusually  bright  and  intelligent  for  her          ^^^H 

^m      age.     She  wns,  m  fiact,  de4!idedly  in  advance  menially  of  the  other  children  of  her  age          ^^^H 

■  at  v^mmt                                                                                                                                       ^^M 

The  follfjwiri^  is  the  n^cnnl  of  au  iulant  prc?iuaiunjly  born  at  about  tlie         ^^H 

thirtieth  week,  ami  wei^^iing  2S50  gramuies  (aboul  5  pounds  15  ounees),         ^^H 

whJrh  was  Uie  first  premature  irtfant  that  tiappened  to  be  treated  in  the         ^^H 

innitiatfir  representeii  in  Fi^^  6G,  page  2G8*     It  Ulustra(es  the  value  of         ^^H 

^    can  fill  and  exat  t  inc  ubatjori  and  feeding.                                                              ^^H 
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The  iafani  Wim  born  ;ii  k-n  miTiutes  pa^t  thn>e  in  ibe  uiorning  of  FebruariU' 
It,  was  placed  in  the  incubatr>r  at  f*  p.m.  of  tbe  sarrn^  day,  the  tempenvlure  of  the  aw* 
bat«r  being  34  4*'  t\  {[H"  F.y 

Flu.  tjy. 


Infant  iii^infttunf  &t  :ni  >¥ei;ks.    Blrth-wdRtU.  awo  jrf^immiis  (Mi  fioiin^Ui. )    Tn»tf<l  in  iiieuhainr  M  UnTit 

On  ttie  IbUtJwing^  day,  February  17,  Itie  irifkrit  was  giveti  by  Ibe  nurse  4  c.c^  (I 
lirsicbm)  id"  diluted  cow's  milk  evrry  hour  for  Ltime  feedings,  wbiih  be  vomited  almost 
im  media  Lei  y  after  taking.  The  int#n"vals  of  feeding  were  then  int-reaiK^d  to  two  houm, 
but  the  milk  was  not  rebiined.  The  nurse  then  gave  him  2  ca\  (J  dradim)  every  thre« 
hours  dnring-  the  night,  whieh  he  retained  for  a  number  of  feedings »  bul  then  vomited 
bile  and  mnciis^  together  wilh  the  undigi'sted  fond  whieh  had  been  given  him. 

February  18  the  intaiit  was  touml  lo  Ihive  lost  420  i^ranime^  (14  *iinicf«ii)  in  wdght, 
to  be  very  weak,  and  to  be  unable  b>  retiiin  I  lie  milk  dilulerl  willj  water.  The  roe* 
conium  c^me  away  on  this  ilay,  and  llinre  wjis  s^  urir  acid  stain  on  Hie  napkins.  The 
infant  was  very  restless.  Its  n^apiratious  were  irregular,  and  it^  feet  and  hands  were 
cold.  The  temperatnre  of  the  ineubah>r.  whir-h  up  to  thi^  time  had  l>een  kept  at  34,4** 
C.  (M*"  F.),  was  lowered  to  38.^**  C.  (03°  F.),  as  the  iniiinf  had  befun  to  |>erspire,  k 
substitute  food  was  oprjered  from  the  milk-lahoratory  on  this?  day,  the  prescription  for 
which  was  i\s  follows  : 

pHICJM'fllPTION  46. 

R    Fat  _................, IJXI 

Sut^sr :imt 

PrtvUidf , , ....... .       0.S0 

To  he  heated  for  thirty  ndautes  m  76*  C.  (167**  F> ). 

Lime-water 5,00 

24  tubes,  auch.  euntRimng4  c.e  (1  dmehm). 


PREMATURE   INFANTS, 


This  frxH!  Wi4*  irtv^n  k>  the  infant  rvmj  hour. 

On  I  hi*  follf^wing  day,  the  19th*  the  reconl  was  that  the  fuotl  Uitrl  been  retained,  thiil 
jl  hiMl  s<»einet|  sa  buiiKn'  that  the  aniciynt  tmd  lij  In*  increjist^d  Ui  10  i%c,  (2i 
).  aiui  that  it  was  fiYund  advisable  ti»  feed  it  evory  twd  tioiirs  rather  than  ev^ery 
r,      TIhtv  wiis  iia  fomitii^i^,     T  tie  re  were  Ivvo  muveitifttiUi  nf  I  he  l»f>wels»  whieh 
ill  -ihMWi^d  i-Tidcnoirs  rtf  undigested  milk  nud  ?^ome  nieitoniuni.     The  infani^s  vrm^hl 
tlii#  dftj  wanfimud  lr>  hv  Ibe  saitie  as  oo  the  previous  day.  2^00  g:ramines  (5  pounds 

I  In  Ihv   foRowjiui   day*   Pebriiary   20,  the   infant  Wiiu  found   ht    have  gained  SO 

(1  iiuii4*e).      It  Wits  taking  its  fitod  regul^irly  evi^ry  twii  litiui^.  at te mating  with 

,er*s  milk*  whitdi  hnt\  CAfm*'  in  cDusiderabte  quautity.     There  were  still  evi- 

of  iirir  «ci(t  in  th*'  urine.     The  temperature  of  the  incubator  wiis  ki!pt  at  'UA>° 

I'  ¥.). 

IlNi  tb^  foUowjnf  day,  Fetiruary  21*  ttic  wei|?ht  wns  as  rm  the  previous  duy,  2230 

m**  (6   fwHinds   2  ouiicejs)*     Th?  enlur  of  the  f?i*nal  disehurjfes   was   yelluwish 

»«wn.     Tbi*rr  mm  only  on**  discharj^e  in  the  l%venty*rtjur  hours,  oliluiued  by  the  us*? 

■if  m  fti|  The  k*tnperaturH  of  Ihe  iucubati»r  wam  kepi  al  30''  f.  (^ti''  F.). 

Oil  '  i''%uii:   day.    pehruary   22.  it   was   found    Uiaf    the   iufan!    had    lus^l   tiO 

^Ti«[UH«  (2J  rtiitici^).  The  suhstilute  foud  wti^  I  hen  ^fivHU  every  two  boui-s*  idlerfiatmg 
^ith  Ihr  lfn?5al*oii!k.  I>n  tiial  day  there  were  Ibree  yelluw  well-dijfes^led  movement- 
TVtf*tnpeniture  of  the  ini'ubatur  was  kepi  al  2D. 4^  C.  (85®  F.),  The  infant  seemed 
la^r.  waa  very  qijh4»  and  ^l«*pl  eiee|d  wljeu  it  ;ivvoke  Ut  receive  it^  fowl. 
On  Ihr  fotJiiwinj!  day,  Fetiruary  2"J*  I  here  is  no  tvrord  of  the  iiifaut's  weij^hU  hut  it 
^n»  f^ridnntly  iti  a  very  itrtrarioii^  cMinditroii  and  s^'i^rueil  exhausted.  It  di<1  not  take 
hi  aourHhmetil  readily.  It  had  five  small  farsd  di^tdi^r^e^  in  the  twenty-ftiur  hours, 
vrliieb*  bowpvrr,  wpfp  yellow  :ind  fairly  itijreated. 

On  Um»  foUowiri(?  day»  February  24*  the  hreasl-milk  wa-^  omitted,   and  4  r..i\  (1 
^raebin)  of  moditied   milk  w*?re  jfivi-n  evpry*  I  wo  hours*   the  percentage  of  the  ssuscar 
iir  r4i*e4  from  'A  to  a.f>.     There  were  four  smalt  fa»eul   moveuietUf^  rlurinjf  the  day  j 
<kr»t  rine  WiM  (freen,  the  liust  thr^e  were  yellow  and  de*'idedly  lie  Iter  di  [jested-      The 
un-  of  Uje  itjcutiatar  wa.^  kept  al  2J).4^    C.    (85°  F/).      Durituf  the  day  the 
ned  60  gfrdmmes  (2  ounct*s)  in  weighty     It  wa^  mo  weak  ou  thent?  two  days 
il  wimld  Ijave  lieeri  danuferous  to    take  it  out  of  the  incubator  tu  wei|fh  it,  so  that 
i!oiitinual  rerord   of  the  weiirht  which  could  he  ohhiined  by  the  scale-t>ed  of  the 
,ur  wa.*  of  (be  utm*t^t  value   in   regutatini?  the  ehani^e*  in  I  lie  food  neeessary  to 
ihr  infant*^  life. 

tin  the   following  day.  February  2o*   the  infantas  weijtht   was   found  Ut  be  22t{0 
(6  prjunds  Z  ounet«)*  an  inrreage  of  W  ^ramrne^  (1  ounce).    The  percentajres 
in  Un*  IIK»<lifle4  milk  w?Tr*  then  cha«^»d  to  rhe  fnllowing^: 

BFtt..  ,., i.m 

i4uc»r.  - .,.*.... , 400 

I^i|«*t«i#  ,, .^.. , 0,7^j 

Oat  ilrap  *if  bmiLdy  was  ^riven  with  each  ff?eding.  There  wa.f  one  tteail  di9char|ipi% 
vllklt  was  y**llow  ami  well  diirested.  On  this  ilay  4  c.c.  (t  drachm)  of  food  were  given 
10  lh#  lobnt  ererr  two  boun?  until  its  feedinir  at  10.30  imi.  AfttT  Itns  it  t»t?emed 
i*  ktJiiff7  tb»t  nl  midnight  M  e.c  (f>  drarbins)  were  ^ivt*n,  ut  ^  a.h.  40  e.c.  (10 
Ifiveii*  and  ni  'iJlO  A,n.  30  irramm»»«  (1  ounce)  were  (fivinu  The  wri^lit 
Itid  to  \^  2420  |?ramme»  (fi  pounds  t1  ounces),  an  irur«nL<e  of  m  iframmen 
(S  OUBt'^*)  in  the  tweuly-four  bour^.  The  ninouiil  of  fo«iil  wliirh  the  infant  had 
lilk#Q  Sfi  the  pr»*<^iiHis  twenty- four  hours  was  found  to  hav<*  heen  :i75  irranimes  (12J 
4lltirrf)>     The  ti^ral  fliM*httr|ri?t  were  yellow  wnd  well  ditre«dmL     Brandy  waa  conlinueci 


280  PEDIATRICS. 

The  temperature  of  the  incubator  was  kept  at  29.4®  C.  (86®  F.).  At  times  a 
breast-milk  was  given  to  the  infant,  in  order  to  satisfy  the  mother,  but  it  evi« 
(iid  not  agree  with  it. 

On  February  27  the  weight  was  found  to  be  2460  grammes  (6  pounds  6  oui 
The  prescription  for  the  modified  milk  was  then  changed  as  follows  : 

Prescription  48. 

R    Fat 2.00 

Sugar 5.00 

Priiteids 0.76 

Thirty  gninimes  (I  ounce)  of  this  were  given  to  the  infant  every  two  hours  dii 
the  day,  and  every  two  and  one-half  hours  during  the  night.  One  yellow  well-dig€ 
fa?cal  discharge  was  obtained  by  means  of  a  suppository.  The  temperature  of  th< 
(•abator  was  then  reduced  to  27.7®  C.  (82®  F.). 

The  following  day,  February  28,  the  weight  was  found  to  be  2480  gramme 
pounds  7  ounces).  The  brandy  was  still  continued,  and  there  was  one  yellow  « 
digested  fji»cal  discharge.  The  breast-milk  had  been  entirely  omitted,  and  450  gram: 
(15  ounces)  of  modified  milk  had  been  taken  in  the  twenty-four  hours. 

On  the  following  day,  March  1,  it  weighed  2510  grammes  (5  pounds  8  ounct 
The  amount  of  modified  milk  given  was  495  grammes  (16}  ounces)  in  the  twenty-f 
hours,  and  one  drop  of  brandy  was  given  with  each  feeding.  There  was  great  : 
provement  in  the  infant's  appearance,  and  it  was  much  stronger. 

On  the  following  day,  March  2,  there  had  been  no  increase  or  loss  in  weight.  1 
temperature  of  the  incubator  was  kept  at  27.2®  C.  (81®  F.).  510  grammes  (17  ounc 
of  the  modified  milk  were  taken  in  the  twenty-four  hours.  There  was  one  faei 
movement,  well  digested  and  yellow. 

On  the  following  day,  March  3.  the  weight  was  found  to  have  increased  to  26 
grammes  (5  pounds  11  ounces).  The  percentages  of  the  modified  milk  were  th< 
changed  to  the  following  : 

Priwcription  49. 

R    Fat 2.50 

SuiTJir o.OO 

Pn  ►tti<ls 1 .00 

There  wen?  two  well-digested  f»cal  discharges  on  this  day.  The  temperature  o 
the  incubator  was  reduced  to  25°  C.  (77°  F.).  615  grammes  (20}  ounces)  of  the  modi 
lie<l  milk  were  given  in  the  twenty-four  hours. 

The  following  day,  March  4.  the  infant  was  found  to  have  lost  60  grammes  (i 
ounces),  and  the  temperature  of  the  incubator  wa.s  therefore  raised  to  26.6®  C.  (80' 
F.).  680  granuiies  (21  ounces)  of  modified  milk  were  taken  in  the  twenty-four  hours, 
and  there  was  no  especial  change  in  the  infant's  condition. 

On  the  following  day,  March  5,  30  grammes  (1  ounce)  in  weight  were  found  to  have 
been  gained,  and  the  infant  wsls  looking  better  and  decidedly  gaining  in  strength.  It 
was  evident  that  the  proper  temperature  for  this  especial  infant  at  this  age  and  at  this 
period  of  its  development  was  26.6°  C.  (80°  F.). 

Alter  this  time  the  infant  continued  to  develop  normally,  and  on  being  taken  out 
of  the  incubator  in  April  was  thriving  in  every  way. 

When  five  months  old  it  weighed  7110  grammes  (14  pounds  and  13  ounces). 

The  next  case  was  that  of  an  infant  which  was  four  weeks  premature,  and  which 
was.  for  a  premature  infant,  toleral)ly  vigorous  at  birth.  It  was  under  the  care  of  Dr. 
Samuel  Breck,  with  whom  I  saw  it  in  consultiition.  It  was  not  placed  in  an  incubator. 
Unfortunately,  its  nurse  had  no  idea  of  the  importance  of  protecting  it  from  external 
inilueiices.  It  was  Fed  on  a  carefully  prepared  food  from  the  milk-laboratory,  and  began 
to  gain  in  weight,  and  in  every  way  showed  no  evidence  of  its  vitality  being  interfered 


ypllowjm,.    Be^n  to  feed  with 
wight  vyauotfli.    C>xyK«] 


kUd  bFiffhkr,  ftiid  ii  tn 


•mited.  Put  back  Into  incv 


•  *ter  at  9SP  C.  (Kjo  P.). 

•  Itmngcr. 


At  lis  months  weighed  70K)  grammes  (14.  iioumU  I  la. 


PREMATIHE    INFA.NTS. 


2R1 


i#  narw  wh»  fMi«se&3sed  with  Uie  idea  Ibal  il  aeoded  plenty  c»f  cold  he^h  air. 
Th**    "^mwAtiW  til  the  infaurs  rtjom  wa?j  left  open  ime  ni|?ht  wlien  the  wealher  vva^*  cjtiite 
Ttn*  ridlawiH(f  day  il  did  not  take  ILb  fund  well,  was  some w  hftt  cyRnotk%  and  was 
mM.  lo  have  Itiijt  ftlw*)st  240  ^mmineB  (i  pound).    It  was  then  plact'd,  as  it  should  have 
,    ill  thp  lieiriniiinir.  in  a  warm  room,  treated  with  the  utmost  care,  and  not  handled 
^^B.,    Nnni*  of  tljc^e  meiLsures*  however,  wer»*  sullUient  to  prevent  a  still  further  les- 
Ik^  fif  il^  vitality.      It  hevi'r  mllied    from  th«'  lirsl   h1i>w  vvliirh  was  «^irurk  at  its 
aty,  and  Ic^t  its  life  practically  through  the  Ignorance  n(  \hi^  nur^i'  wtio  \va^  hi 
ijf  it. 

post-moHem  exaniination  Viewed  riothiiitr  ahnorEnal,  except  Unit  the  tne^senierlc 
were  somewhat  t'lUarifed, 
~Mhe  next  ctu**  wjl«  IJiat  of  an  infant  horn  id  about  Ihe  tweitty-firth  week  rd'  inlrd- 
^^  lit*  life*      Its  wt'i^hl  was  1080  g^ranimfs  (about  2\  poniids).     There  were  a  nunLt>er 
Bv^k'r^Uiig  points  to  Ih:^  rerorded  in  tins  case. 

It  was  not  stroni^  enough  to  surk,  and  tiad  lo  ha  tVd  witti  a  spoon.     Vbi  mother's 
i-Bfc..  the  analy!»Ts  of  which  is  given  Ijetow,  at  onee  caused  sut^h  disturbance  that  madi- 
milk  from  the  IsdxiratiTry  had  to  Im*  suhsliliited. 

(Mittht^'H  Milk,) 


rut . , . . 

Sugmr - ..,, ,-  4J0 

PniWid*    ..,-. .  .., ..-..., 6.4*8 

Mineful  nmtter ....,,.. , . . . . .  , 0.2fi 

fotal  iolids , .,.,.,. , I.  12^ 

Water  ..,.., .,.,... ,..,.,,. 87.72 


100,00 
Ttie  pfvstTiptiou  for  tht?  modified  milk  whieli  il  di (jested  w«lt  was 

FttKtieHtPTioN  50. 

Modi/U-d  MUJ:, 
B    Fal , l.OO 

sui^mt , ,.,..... a.oo 

pMt*idi  , ..,/........,........, * , . .       0.7o 

The  iniant's  temperature  in  the  rectum  was  36.7*  C.  (98*  F.).  It  seemed  to  be 
dmnf  fiirly  well,  hut  ditl  not  fain  in  weig^htt  and  on  the  fifth  day  of  its  life  was  unable 
tfvswMm.     H  was  then  fed  by  pva(fe, 

•It  wa«E  treated  with  great  mre  bo  fur  a^  keeping  it  warm  was  concerned,  but  an  in- 
ctl^)«lof  could  not  Im  ohtiiined  for  it,  and  it  died  when  it  wai*  seven  days  old, 

11  t3  inti*re4siling  in  this  case  lo  notice  that  the  meconium  came  as  is  usual  in  the 
tsfcjil  at  tenn,  and  b^^gan  to  chan^  its  color  on  Ihe  third  day,  and  that  by  the  fifth 
dajT  the  f«*ul  movfmenls  werr  yellow  and  well  di|j«*sted. 

Table  60  records  tbe  details  uf  an  infant's  life  in  an  incubator  during 
ft  |*eriod  of  sixty-four  days*  This  record  will  be  of  great  use  to  any 
otw  who  has  chiirge  of  a  preinalure  infant  in  an  intubalor,  as  it  illus- 
tcait^d  exactly  what  eiiu^rguneies  art?  likely  to  arise  and  how  they  can  be 


Tilt*  infant,  as  Is  seen  by  refeiTing  lo  ttie  column  of  remarks,  came  very 
n^^r  dving  a  number  of  times,  and  unquestionably  would  have  died  had 
it  f»ot  been  carefully  managed,  as,  lor  exampk-,  by  the  administraiion  of 
oxyp^n^  by  prompt  ctian^es  ui  its  food,  by  the  regulation  of  the  tempera- 
fun*  of  tlie  incubator,  and  by  the  constaul  attention  of  a  day  nurse  and  a 
tWgJit  mirse. 


DIVISION    V. 

DISEASES    OF    THE    NEW-BORN. 


Before  entering  into  a  description  of  the  individual  diseases  of  i 
new-born,  it  will  be  prolitable  first  to  consider  some  of  the  general  aspe 
of  disease  as  it  occurs  in  early  life. 

Disease  in  General. — The  peculiarities  which  characterize  disease 
children  are  mostly  limited  to  the  period  of  infancy  and  the  early  ai 
middle  periods  of  childhood.     In  later  childhood,  that  is,  after  the  eigh 
or  ninth  year,  disease,  both  in  its  etiology,  pathologj%  symptoms,  and  prot 
nosis,  resembles  closely  that  which  is  met  with  in  adult  life. 

In  the  earlier  periods  of  life,  on  the  contrary,  we  meet  with  distint 
differences,  depending  partly  on  the  great  r61e  which  congenital  disease 
play  in  the  various  stages  of  development  and  partly  on  the  greater  vul 
nerability  of  the  growing  tissues  and  their  lessened  power  of  resistanc 
not  only  to  the  known  specific  infections  but  to  numberless  as  yet  undif 
ferentiated  varieties  of  pathogenic  micro-organisms,  which  are  as  yet  bu 
little  understood. 

Inheritance. — A  very  important  element  to  be  taken  into  considera- 
tion as  infiuencing  the  tendency  to  disease  is  inheritance.  The  occurrence 
in  the  parents  of  such  diseases  as  tuberculosis,  rheumatism,  and'the  various 
neuroses  seems  to  render  the  tissues  of  the  children  not  only  more  recep- 
tive to  these  conditions  but  to  so  vitiate  them  that  they  are  readily  afifected 
by  many  other  diseases.  The  direct  inheritance  of  such  diseases  as  syph- 
ilis and  the  great  mortality  arising  from  them  are  distinctly  characteristic 
of  disease  in  infancy. 

Malformation. — The  greater  number  of  diseases  and  the  greater  ten- 
dency to  disease  in  (»arly  life,  as  compared  with  a  later  period,  is  caused  in 
larjre  measure  by  a  lack  of  normal  intra-uterine  development,  resulting 
in  mal formations,  each  representing  a  dist^ase  in  itself  and  each  having 
such  influence  on  the  tissues  in  general  that  they  become  abnormally  re- 
ceptive to  many  diseases.  These  inalformations,  such  as  of  the  mouth, 
Ti()S(»,  bladder,  and  rectum,  are  of  especial  significance  from  a  sui^cal  point 
of  vi(*\v,  while  those  which  are  of  especial  interest  to  us  medically  are 
mallbnnations  of  the  heart  and  brain  and  such  conditions  of  arrested  de- 
V(^l()])nieMl  as  are  represented  by  atelectasis. 

Traumatism. — A  class  of  (liseas(\s  distinetly  infantile  is  represented 
by  traumatic  causes,  such  as  certain  forms  of  meningeal  hemorrhages. 
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^br^iaions  o<!<*uning  during  delivery,  wliich  afford,  as  in  the  nase  of  an  un- 
he^JtEni  iinibilirus,  a  ready  entrance  for  the  rnicro-oiiganisnis  of  tetanus  and 
of  *>r)sjpelas.  The  vaiinus  forms  of  oplithalmia  neonatorum  must  be  in- 
cjUciini  in  this  class  of  afTcr-lions. 

i^tKMifiAL  ETniLo^iT* — ^Iii  addition  to  the  congenital  causes  of  infantile 

*^^*-*ase  just  enunierated  the  etiology  of  the  arf|uired  thsrases  of  early  life 

^  vvf  great  interest  and  importance,  for  there  is  no  doubt  ttiat  most  of  tlie 

^W(*a^i^s  of  early  life  are  tlie  dii'ect  result  r)f  tlie  ignorance  or  n*^lecl  of 

Wise  who  have  the  chat^  and  direction  of  infants  during  this  period. 

Mif  chief  etiological  factors  of  disease  in  infancy  are  improper  focKl  and 

Uiiliy^eiiic  surroundings.     These  coiiditiiujs  may  cause  such  speciiic  dis- 

^ftst*s  of  nutrition  as  rttarhitis,  scorbutus,  and  infantile  atrophy,  or  may 

Pmili  in  such  a  marked  degr<:'e  of  main ntrit ion  that  then^  is  a  decided 

predisposition  to  various  acute  diseases  sucli  as  those  of  the  gastro-enteric 

tract  and  of  Die  lung,  and,  later,  to  such  neuroses  as  chorea  and  many 

fiifu  tinnal  dist  1 1  rhan  ces. 

(tENxaAL  Pathologv, — The  patliologlral  processes  which  occur  in  early 
life,  as  disthictive  from  a  later  peritid,  are  essentially  af!ute,  tlie  chmnic 
morbid  pro^-esses,  except  those  which  result  from  acute  disease,  bt^jtig  rare. 
Hyperjfclasia  of  ttie  lymph-nodes  and  tlu'ir  suscepHbility  to  inteciion  of  all 
kinds,  tijgethtT  vvitti  tla^ir  great  activity  in  carryirjg  infection,  are  a  charac- 
tifriMj**  feature  of  infant ih*  pattiotogy- 

A  s«*ries  of  726  coriseculiv**  autopsies  made  at  the  New  York  hifant 
Asylum  and  tabulated  by  Holt,  shows  the  relalive  ]iathology  of  the  differ- 
eitl  organs.  None  of  these  autopsies  were  under  one  montli,  72  per 
ll.  were  under  one  year,  and  tmly  3  per  cent,  were  ovi*r  two  years. 
According  to  these  (igures  the  lungs  first  and  tlie  intestine  second 
wrr**  found  atfeeted  in  II le  greatest  number  of  cases,  and  it  was  noted 
lliat  it  was  rare  to  find  the  lungs  normal  after  any  acute  infectious  disease 
Itad  lasted  a  week.  Out  of  the  above-u:ientiont  d  726  cases,  pathological 
comlitiuns  were  found  in  the  htu//  in  e399  cases  ;  of  tliese,  322  w^ere  cases 
of  pneumonia,  of  which  139  were  primary  and  56  were  tuberculous. 
There  wtTc  G  cases  of  ctirigenital  ateh^ctasis,  1  case  of  serous  pleurisy,  5 
mses  <*f  enipyt^ma,  and  althougli  tliere  was  dry  pleurisy  in  nearly  all  the 
s«*vi*pe  ras<*s  tif  pneumonia,  tliere  was  no  case  of  pleurisy  uncomplicated 
by  dis4^ase  of  t tie  lung.  The  f/a^iro-eitfrru'  tnict  was  afleftcd  In  189  causes; 
of  thc;S4.%  116  ciises  wirre  acute  ileo-colitis  with  or  witlinut  gastritis.  There 
werv  no  castas  of  gaslrifis  writJiout  uitestinal  lesions.  There  were  72  cases 
of  acute  difirrhit-a  widiout  gross  lesions.  Tliere  w^as  one  caseof  intussus- 
reptioii.  Tlie  hrutn  and  imnhnjm  were  affected  in  35  cases,  of  which  11 
Were  luh<*n^ular  meninjritis.  Tliew  wen?  26  aises  of  malnutrition  without 
gro^  lesions,  Hill*  kidfi4'tfH  were  atTected  in  26  cases,  7  of  which  were  mal- 
nations,  and  only  5  C4ises  wen*  primary.  The  iwarf  was  affected  in  0 
\;  of  lhc*sL%  3  wen?  rongenihd  nialfbrmation,s,  3  wi*re  ^»ericardilis,  all 
'  occuiriiii^  in  casi»s  of  pneunionia,  and  there  were  no  cases  of  acute  or 
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ehrotjic  endoLarditis,     The  pefiioiieum  was  affected  in  four  rases.     The 
mouth  was  aiTei'lwl  in  one  ease  (noma), 

II  thus  appears  LUat  pathological  conditions  of  the  liver  atid  spleen  are 
rare  in  early  life,  as  are  primary  disease  of  the  kidneys  and  onganie  disease 
of  the  brain  ilf>elf.  New  gnjwths  are  rare,  and,  when  present,  are  usually 
of  the  kidney  or  bones,  Uiseasirs  of  the  bones  and  joints  are  very  com- 
mon, and  are  usually  tubercular  or  syphilitic,  more  commonly  the  fornier* 
Diseases  of  nutrition  are  extremely  common, 

Gene^ral  SvMProMs, — Tlie  clinieal  picture  of  disease  in  older  children 
does  not  present  jnauy  featurt^s  di  lie  rent  from  what  is  sei^n  in  the  adult 
In  intancy  and  early  childhood,  however,  there  are  many  difTerencea 
The  infant  mnnot  express  its  thoughts  and  sensations  iii  words,  and  iii 
place  of  this  indicates  its  discomfort  by  cries  and  various  nioveini*nt5» 
In  addition  to  this,  the  nervous  system  is  in  so  sensitive  a  ( onditinii  and 
in  such  unstiible  ecpiilibriuni  that  its  maniteslations  in  disease  are  rer>' 
misleadinif.  In  disease  of  the  lung,  tor  instance,  the  young  child  is  very 
apt  to  locate  its  discomfort  in  the  abdomen,  while  gastric  distention  may 
be  syinptomatically  represented  by  marked  pulmonary  symptoms,  Cei'e- 
biul  symptoms  which  would  at  a  later  period  point  towards  oi^nie 
lesions  of  the  brain  or  its  meninges,  often  in  early  life  simply  indicate  a 
disturbance  of  the  meningeal  ciniulation  which  may  arise  in  ahnost  any 
disea,se  with  a  htngtitened  temperature  or  with  interference  with  the  i-ircu- 
lation,  as  in  pertussis,  in  cardiac  disturbance,  and  in  acute  gastnj-t*nteric 
disease.  The  reverse  of  this  picture  is  at  times  seen  in  cases  of  consider^ 
able  phmritic  eftusiun  with  displacemettt  of  the  heart,  in  which  very  slighl 
rational  signs,  in  comj^arison  with  tlie  same  condition  in  adults,  are  show*n, 
the  child  appearing  fairly  well  and  inclined  to  run  about  its  nurser>* 
Again,  with  very  slight  lesions  in  the  lungs,  most  violent  putmonan* 
symptoms  may  arise.  An  hisignif leant  disturbance  of  digestion  may  pre- 
sent most  alarming  syjjiptoms  of  pallor  and  collapse.  Infants  and  young 
children  may,  frtmi  purely  nen^ous  causes,  vomit  so  eontiiuiously  that  llie 
symptoms,  when  the  vomiting  has  ceased,  closely  simulate  a  typhoid  con* 
dition,  and,  still  more  frequently,  tut>ercular  meningitis. 

The  prodn>njal  symptoms  of  many  diseases,  botti  benign  and  nmltg- 
nant,  simntate  eH<'h  other  so  closely  in  early  life  ttiat  the  diagnosis  must 
often  be  left  in  abeyance  for  many  days  longer  tlian  would  be  necessary 
at  a  later  period.  Pulmonary,  gastro-enteric,  and  cerebral  diseases  fre- 
quently show  this  correspondence  of  symptonis.  Affections  of  the  ear, 
where  the  aural  symptoms  are  marked,  as  they  oflen  are,  produce  a  great 
variety  of  symptoms  pointing  towards  other  or^ns,  such  as  cough  and 
vomiting,  and  owhig  to  tlie  late  closure  of  the  |jetrosquamosal  suture,  the 
most  pronounced  cerebral  symptoms.  The  rational  indications  of  a  dis- 
ease, thereto r^\  in  early  life  are  a  symptom-con qjlex,  antl  we  have  to  rely 
almost  entirely  on  our  physical  examination.  It  nmst  be  remembered, 
however,  that  seemingly  gmve  and  alarming  symptoms  do   not  neces- 
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y  indicate  a  seri*ins  disi^ase,  while  inild  and  unobtrusive  symptoms 

y  be  the  begininng  nf  a  faial  disease. 

Of  especial  importance  in  infantile  symptomatolo^  are  the  cry»  the 
(arial  expression,  the  postur*s  and  tJie  niovt?nients  of  the  body ;  these 
will  be  dt'scritjed  when  the  various  diseases  are  spoken  of, 

GiLVEiiAL  Diagnosis. — It  has  already  been  stated  that  the  diagnosis  in 
children  is  most  satL^faetorily  made  by  tt»e  physical  signs,  but  the  examina- 
tion is  often  so  ditlicult  to  oi>tain  that  we  neeessarily  also  depend  greatly 
OQ  tiie  history  given  by  the  parents  and  on  inspection.  There  are,  how- 
ever, certain  methods  of  examination  wiiieh  are  preferable  to  others  and 
which  differ  in  their  system  from  those  which  we  employ  in  adults-  The 
employment  of  these  methods,  thougli  involving  more  time,  render  it 
possible  to  obtain  a  satisfaetor)'  examinalion  in  almost  every  case* 

Gekeeal  Prognosis, — The  mortality  in  early  life  is  greater  in  inverse 
proportion  to  the  age,  so  that  the  prognosis  in  diseases  which  in  older 
children  would  be  regarded  as  benign  should  in  the  early  weeks  and 
months  of  life  l>e  consitlert^d  as  serious,  and  the  pn>gnosLs  stiould  be  cor- 
respondingly gmve.  On  the  other  hand,  certain  organic  diseases,  such  as 
those  of  the  kitlney  and  heart,  which  would  be  attend tni  with  a  very  bad 
in  later  life,  in  childhi>od  are  much  more  likely  to  recover,  on 
1  of  the  wtynderfuf  recuperative  powders  of  children  due  to  their 
mpid  reconstructive  metabolism. 

Young  childrcm  may  die  after  a  few^  hours'  illness  apparently  from  their 
lark  of  power  to  resist  the  onset  of  various  infections,  such  as  scarlet  fever 
and  pneumonia,  before  tliese  diseases  have  declared  themselves  by  their 
characteristic*  symptoms.  Sudden  death  from  various  and  obscure  causes 
is  alao  not  ver}'  unconunon  in  weak  infants  who  are  suffering  from  mal- 
notiition.  Internal  hemorrhages,  as  in  BuhPs  disease,  asphyxia  from 
many  causes,  sudden  collapse  in  the  course  of  pertussis,  laryngospasm, 
or  eaitliac  disease,  may  also  be  the  cause  of  sudden  death. 

Mattrkal  Ihpressions, — A  few  words  should  be  said  concerning  the 
#tib}ect  of  maternal  impressions.  For  many  years  there  has  been  accunm- 
hiing  a  considerable  amount  of  eviitence  showing  that  a  violent  mental 
impression  made  upon  a  woman  who  is  at  the  thue  carrying  a  child  may 
be  followed  by  a  physical  or  metital  defect  in  the  child  which  bears  a 
striking  relation  in  character  to  the  impression  made  upon  the  mother. 
Thus,  Sir  Waller  Scott  narrates  that  King  James  the  First  could  not  endure 
the  sight  of  a  drawn  sword,  TItis  feeling  had  been  attributed  by  those 
who  believe  in  maternal  impressions  to  the  terror  which  his  mother  ex- 
pericnci>d  at  witnessing  the  nuirder  of  Hizdo.  Still  more  numerous  are 
the  &cts  adduced  lo  prove  that  bodily  defet^ts,  such  as  harelip,  club-foot, 
and  hatr}^  mole,  may  be  caused  by  strong  impressions  of  pmn  or  terror 
experienceti  by  I  he  molher  at  the  time  when  the  fret  us  is  in  a  certain 
of  inlra-ulerine  developmenL  Inleresting  as  these  instances  are,  it 
general  belief  that  nothing  more  has  been  proved  than  that  they 
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dL*|H'nd  on  a  rtiirifidtnit'e.     The   final   decision  on  I  lib  obscure 
iijUisL  rest  on  fuluiv  iovesiig^ation,  and  iinlii  somcltiin^'  more  deHnit*^ 
known  wt*  should  guard  a  uonian  during  her  prt^gnaney  from  alt  implead 
ant  iniprL»ssiuns  with  fiar  more  care  than  we  do  at  prc^sent. 

The  diseases  wliieh  we  speak  of  as  dtJieanrfi  of  the  iwfr-hf/m  are  (listieii  I 
from  those  whieli  are  afi|»iired  later  in  lile,  in  that  Hiey  represent  in  almmt 
every  case  an  ari*est  of  the  normal  development  which  should  ocjeur  during 
intra*uterioe  life,  A  stage  of  ilevelopnient  which  is  norma!  at  a  eertain 
period  of  intra-ulerine  life  be(*f>nies  ahuorrjjal  if  it  persists  to  a  later 
period »  and  this  persistence  o(  an  eariy  stage  of  developnietil  eonMitutes 
iu  the  prreat  majority  of  cases  wliat  is  kiiowu  as  cnngiMiital  ninlfonnatioo. 
SueJi  a  laihire  of  development  may  be  the  result  *A'  intra-uterine  intlam- 
tnation,  which,  either  by  cripplmg  tlie  various  funt^tioiis  or  hy  aJTestiii|f 
the  normal  inlra-nl(*riue  growth,  produces  a  condition  of  dise^ise  al  birtli, 
la  juany  cases,  however,  the  causes  are  so  obscure  as  to  etude  our  usual 
methods  of  irxamination.  Diseases  of  the  new-born  may  also  be  made  to 
include  eertain  abnormal  conditions  w^hieh  arise  immediately  after  btrtJi  or 
in  the  early  days  of  life. 

Aithfjugit  many  of  these  aflFections  must  pass  into  the  hands  of  the 
suiigeon  for  Ireatment,  yet  it  is  vei*y  huportant  for  the  medical  practitioner 
to  be  able  to  recognize  at  once  tlieir  true  nature  and  their  significance. 
For  |iur|)oses  of  simplicity,  these  disu^ises  can  be  classified  into  timtinrn  of 
iht'  hrm{^  fUseajf^if  of  the  ruark,  diseases  of  the  tntnk^  dUmses  of  ike  ejdretmtk*, 
and  geiwnd  f//^crrw>r, 

DISEASES   OF  THE  HEAD. 

Caput  Succedaneum.— The  normal  average  head  at  t>irili  may 
inisstiapen    from  various  causes.     t)f    the  conditions  wlni-h    may  cause 

umisnal   af)|n>arances,  the  most  common  is 
Ftfi,  70.  called  i'upiii  MHm-danriim^  a  case  <jf  which  is 

r*?presented  hi  Fig,  70. 

Thi^  iiifciiiL  a  i)ih1i\  IwQ  hours  filtl,  presente 
&  s^vveUinir  ov<^r  Uie  ri(jjhl  pari#*lAl   tM*ri«^  extf  iidinf^ 
hiirk   tij  die  o*'i:ijml.   i.iiiHHn,r  i^ii   irn-irnliir  tumor 
anil  ii  (rrpsU  iurreasi^  hi  thr  unterfij>o?^teri<.ir  iliam* 
eler  uf  th^  IjemL     The  tinivor  tlul    not   tluctUAtj 
The    pri*senlat!(>n   was  nccjput  li;fl  Mitt*rior.   %ii 
no  iiiMrumenls  wi*re  hsmI.     Th«  swelling  tor 
spiuideil    U\   Ih*^  pluc't!    whtvrv  there  wa^  the  lea. 
pressure, — thai  h,  th<e  presenting  (mrt. 

n  is  needless  lo  say  that  this  capnl  sue 
cedaneuni    requires    no    treatnieiil,    as 
gradually  disappears   of  itself  by  absorp- 
tion in  a  few  days.     It  is  simply  a  swelling  of  the  scalp   cansed  by  \ 
passive   congestion   with   extmvasation    of   blood  and    lymph    inlo 
connective  tissue  external  to  the  pericranium. 


Old. 
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Caput  succedmieum  irmst  he  carefully  {lisiiKguisliod  from  anolhcr 
swrlling  of  the  scalji,  f^fpludhfrm^am^i^  xvdh^h  may  ot:t'iir  ift  cunntfi'tion 
mth  it,  and  which  appt^ars  as  the  capiU  suceedantmm  disappears. 

Ceph&lbaematoma, — I)iirinf^  laJ>i)r  a  humon^hi^^e  may  take  place  from 
the  bloiKl- vessels  of  the  heaii  wiiiLJi  givt'S  rise  to  a  tumor  m  one  of  thr^e 
situaiions :  (I)  belweeii  tJie  cxM-ipito-froulaJb  aponeurosis  and  tlie  perios- 
feutii ;  (2)  between  the  perinsleum  and  the  skull ;  or  (3)  t>etween  the 
skufl  anil  tJie  dura  nialer.  The  first  two  are  known  as  t\Tienial  cephtti- 
KfTiHtttmnti^  the  last  as  luttTnal  cephidhtmudomti.  The  cause  cannot  be  en- 
tiffly  tnnn  pressure  over  the  presenting  part,  as  tlu*  lesicjus  have  been 
fcjqtifl  in  hri*eih  presentations, 

iV'^phalhiematnma  is  distmguished  from  ciipiit  succedajieum  by  its 
sharf)  limilation  to  one  of  the  parielal  bones,  by  ils  fluctuation,  and,  if 
5r»en  lah%  by  its  surruunding  hwny  wall*  It  can  be  fliagnostitahnl  posi- 
tively by  Hit*  \iittitlrawal  of  some  of  tlie  fluid  by  a  hyfioderniic  syrin>re* 
Anatlier  condilinn  wliich  may  slnmlale  it  somewhat  is  a  depressed  fracture. 
The  ihlTen^ntial  «liagrio^is  from  \\m  latter  condition  can  best  t)e  made  by 
n*inenil>erii>g  thi*  ftU  t  that  tlie  reKiKtant  rim  of  Hie  ce[)halha*inatoma  is 
misiLHrl  ab<ive  the  level  of  the  surrounding 
botie,  ami  is  scuuewlial  ctimpressiJile,  while 
on  the  iosiiie  it  cioi  be  Ml  lo  slope  evenly 
toiViiffls  a  fluctnating  centre.  \n  fracture 
nil  surti  arrangement  occurs. 

(a)  Ertrniiil  CrphtdJurMftUmi/K — By  far 
Uie  most  coimnou  fi^rm  is  that  in  which 
the  tumor  has  fonued  between  the  skull 
&tid  Ihe  periostenui.  It  shows  itself  as  hm 
irregular  cin  ular  swelling  over  a  pai'ietal 
bune^  and  gives  on  palpation  a  distinct 
teettttg  of  tluctuatiotu  The  skin  over  it  is 
not  dbcolored  or  retldened.  In  the  cases 
thai  have  existed  for  a  few  days  a  bony 
wall  i-an  be  fell  suiTonntling  tlie  tumor, 
tlie  €ilg*^  of  wtiich  give  a  tnnkling  sensa- 
tion uudtT  the  finger.  In  lliis  shige  it 
may  strtjiiirly  snggi*st  a  ftuid  tumor  coining 
througti  a  rin:ular  tiole  in  the  skull. 


iJoii bU'  i-i^i 'ht%  1  li n- ri>fl tnma . 
uld. 


fifiiiit,  i  iJnvs 


Fiflf,  71  nrpn!st»iiti*  «  c*isi*  i if  double  cephalh;i>mat(inm  of  Uie  exll*^n^d  vAn>?iy  ;  iUni 
t»,  il  b  a«  eitrava^^anriii  nf  hlcMitl  iimti;f  tlu*  peneniitiiini*  Its  hn^sr^  rorrc^pnndeii  la 
the  4ettUfitfi{  Inm**,  nrid  w*iis  cival  or  ciri'iilan  Thert*  wi^ri?  htil|rini|r  tlJ»u^^8  on  eavh 
uf  fh*'  *iiK>*t'd  *fiilure  wilh  n  th^t^p  sulcus  ln4u'e**rj  them.  On  pril|>JiUfm  there 
flildy^Oon*  ami  on  ferlin^  the  firriiiufi^n?nce  of  Itie  Imiior  Uinre  Wiis  nc»tlcf'cl  an 
elrt^lkm  and  a  rrtirlthnp  H*rji!atiiin  sis  though  one  were  touchinif  (ii*e  crystals  of  Im 
on  tile  p*hgf  nf  wnti*r  whlfli  ts  hc^^nnniri^  tn  freesee^ 
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^presents  the  dried  preparation  of  a  double  cephaUiferna- 
^  is  in  the  Warren  Museum, 

f  lefl  side  of  the  skuU  (the  right  side  of  the  pktore)  the  integii- 
been  nearly  removed,  showing  a  raised  bony  rim. 
fe  ri^hl  sifle  of  the  skull  (the  left  side  oH  the  picture)  the  inte^- 
been  cut  off  and  partially  dellected,  showings  the  ca\ity  which 
the  diffused  blood. 

}  is  a  parietal  bone  dbs^ected  so  as  to  show  the  roncHtlon  of 
in  a  case  of  external  cephalha?matoma. 

I^ecinien  shows  well  the  raised  rim  and  the  porous  condition  of 
underlying  the  tumor.  In  two  or  three  plaees  the  bone  sub- 
I  entirely  dissipp eared, 

ttntal  Cephalhrnwlf/rna.—lnU^nml  cephalha^matonia  Is  situated 
the  inner  surtat'e  of  the  skull  and  the  dura  mater,  and  is  nire, 
jes  found  in  connection  with  the  external  variety. 
fiignmis  in  these  cases  is  bad.   They  are  usually  fatal,  and  there 
irn  treatment  which  can  save  them. 

iirocele« — By  the  term  nieninj^ocele  is  understood  a  protrusion 
j>art  of  the  membranes  of  the  brain  ttirough  a  hole  left  in  the 
It  by  defective  ossification.  In  some  instances  this  b  caused  by 
iterine  hyilrocephalus.  These  tumors  generally  contain  some 
^rchspinal  fluid  in  the  bag  of  membrane-  Such  fluid  can  often 
9  into  the  skull  by  gentle  pressure,  but  at  the  risk  of  bringing  on 

HpCerebral  disturbance, 
resents  a  smalt  menicffocete  above  the  left  ear  about  2.5  cm.  (1  iDch) 
I     Bom**  fluid  was  withdrawn  from  it  by  an  aj?piratin|j^  needle,  and  the  con- 

Ec  prijvei!  to  he  serous  without  cells.     The  sac  retUled  after  lappingf.     No 
fufi^ralton  on  it  ha^  so  Tar  been  underiaken.     The  child  was  rharhitic, 
>me  timw  previous  and  struck  its  head.     Nothing  abnormal  was  noticed 
btld  previous  to  the  fall,  hot  after  the  ac- 

iUn^  appeared  above  and  behind  the  ear.  Fio^  74 

increased  in  »tm  when  the  ehild  cried, 
Lin|f,  and  mil  lender.  The  knee-jerks 
er«!  tiorinaL  The  ophihalmoseopie 
rioeed  notbin^f  ahnomiaK 


tiore  serious  condition  i;^  shown 
iKvle  in  ila*  following  casr, 

v^a^  two  weeks  old  when  op^rati'tl 
|b  lefl  ear  was  an  trre|*ular  lumor 
inrhes)  Inu^.  Tht*  ear  was  pushed 
I  app#*ared  to  be  growing  rn:im  Ihe  tumor 
^Sis  nnrmiil,    sktid  Lite  jtiraui  at  birth   w^n; 

jint!  Well  fornied,  eKcept  for  Ihe  tumor,  which  was  congenital.     On 

itoor  wag  found  to  lie  fluctujtting  and  trans  luce  lit.     There  were  Urge 

No  impulse  could  be  felt  on  crj'ing,  nor  did  pressure  i^use  any 

On  iispinifing  it,  45  c.c.  (Ij  ounces)  of  a  clear  reddish  fluid  were 

19 
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withdrawn.  This  fluid  coulmned  red  blocwl-roriiuscles  and  a  few  endothelial  celh 
unfavorable  symploms  fallowed  Ihe  aspiration.  After  the  withdrawal  of  Ihe  flu 
openings  could  be  felt,  the  anterior  probably  connecting  with  tbe  extern d  au 
meatus  and  the  posterior  with  tbe  anterior  fonLinelle,  The  tumor  was  incrvaai 
sije  so  rapidly  that  an  operation  w:is  decided  upon.  On  removing  It  an  openi 
the  skull  hirge  enough  to  admit  two  fingers  was  found.  The  child  made  a  rap 
tutvery  from  the  operation^  and  was  ]efl  with  only  a  scar  b«hind  the  ear.  There 
no  L'erebral  symptoms.     During  convalescence  the  child  seemed  to  he  menb 


ataliyt 


Sncephalocele. — Still  more  common  than  the  pure  monuigtJC^ 
that  t'ondition  in  which  the  heniia  contains  some  of  the  cerebral  . 
stance  as  well  as  the  membranes.  This  condition  is  called  encephaloc 
or  if,  as  is  oden  the  ease,  it  contains  a  portion  of  a  dilated  ventricle,  so 
the  tumor  is  filled  with  cerebro-spinal  fluid,  it  is  known  as  hydro-encef 
locele  or  as  hydro-encephalo-meningocele. 

Fig,  75  represents  a  remarkable  case  of  hydro-encephalocele  wl 
was  treated  by  Dr.  Lovett  in  the  hospital*  i 


The  infant  from  the  time  of  its  birlh  bud  tonic  and  clonic  convulsions^  occint 
nsually  as  often  as  once  in  three  hours.     It  was  brought  to  the  hospital  when  ilji 
two  moTilh&  old.     It  was  well  formed  in  every  way.  except  that  it  had  a  tumor  oa| 
back  of  its  head  which  was  at  least  one4hird  as  large  as  its  skaU.     The  tumor  i* 
only  parUy  covered  with  ^skw,  tbe  upper  part  of  it  bdng  a  thin  translucent  membra: 
It  communicated  with  the  brain  through  a  large  square  hole  in  the  back  of  the  sktj 
The  tumor  fluctuated  slip'htly  and  appeared  to  be  a  muttllocub'U'  cyst,  for  when  it  w 
aspiratt'd  only  a  part  of  tbe  cotitatned  fluid  could  be  withdrawn.      The  tumor  w 
removed  by  Dr*  Lovett  and  thit  wound  sewed  up  tightly.     The  cyst  was  foun,d  lo  co 
tain  a  viscous  fluid  with  slight  flakei  in  it  which  proved  to  be  particles  of  cerebi 
substance.     Tbe  convulsions  immediately  became  less  frequent,  and  ultimately  c 
treatment  with  bromide  of  potadi  disappeared  almost  entirely. 

The  infant  in  other  respects  was  very  liUle  alTected  t>y  the  operation »  and  reco\ 
ered  rapidly.     After  remaining  in  the  hospital  I  wo  weeks  it  wns  taken  to  its  ha 
where  it  died  some  months  later  of  some  intercurrent  affection. 


tlQ^ 


Regarding  these  tumors  in  general,  it  is  enough  to  say  that  we  shoulc 
view  with  suspicion  any  fluctuating  swelling  that  seems  lo  have  a  deep 
attachment  in  the  ne%hborhood  of  one  of  the  cranial  sutures.  The  most 
frequent  seat  of  lliese  tumors  is  in  the  occipital  region  and  at  the  root  of 
the  nose-  Their  treatment  lias  not  proved  very  suceessfuL  Some  few 
may  steadily  deerease  of  themselves  and  ossification  nmy  block  up  the 
ahnonnal  opening.  Pressure  and  the  injection  of  Morton's  fluid  have 
both  been  tried,  and  in  some  cases  have  been  attended  with  success. 
At  present  the  operative  plan  of  treatment  is  considered  the  besL  With- 
out interference  the  tendency  b  usually  towards  rupture  of  the  heniia, 
convulsions,  and  death. 

AnencephaUa. — The  cerebro-spinal  system  is  formed  from  the  medul- 
lary tube,  which  is  made  by  the  infolding  of  epil>last  along  tlie  medullai^'  \ 
groove :  if  tiie  formation  of  tlie  medullar)^  tube  is  for  any  reason  mconi- 
plete,  or  if  the  dorsal  wall  of  the  tube  is  destroyed,  the  cerebrum  or  part 
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B|bml  axis  will  n^majn  rufUmenlar>%  According  to  the  ainounl 
■nr4^  with  th#»  devf*lopiiu*rit  wo  may  find  nion*  or  less  of  the 
ainiiig  in  a  riidiinentiry  condition,  and  thus  producinjc  ^^ater 
d€t^Tet*s  of  what  is  called  anencephalia.  Total  amnicephalia  is 
l^arl  iai  an  en  cep  ha  I  ia  is  m  u  c  h  ni  o  re  common.  T  h  ese  cas es  are  not 
tiai  interest,  as  it  is  exceptional  for  them  to  hv^  beyond  a  few  days, 
Kg^nital  Hydrocephalus. — One  of  the  more  common  iniilfonna- 
f  the  tieatl  is  a  hydrocephalic  conditjon  at  birtii,  called  congenital 
Iphalus.     It  is  described  on  page  B70. 

¥ia.  75. 


P^bisaI*,  2  monUM  nM*    Hydro-en  cephalocele. 

-If  the  niaxillan'  process  on  one  or  both  sides  of  the  face 
wiih  Uie  inh-nnaxillan^  ])rocess,  a  clefl  will  remain  open  in 
^f  the  upper  li(*  on  one  or  both  sides  of  the  intermaxillary 
lee  we  shall  iiave  single  or  double  harelip  as  the  case  may 
L*ll  extendiv  the  wliole  diBtanre  from  mouth  to  nostril  it  is 
fe,  but  if  Ihe  noglrll  is  no!  niiched  by  the  openinp  it  is  called 
If  there  is  a  failurt'  of  the  palatine  professes  to  join,  one 
will  open  into  the  ruof  of  the  mouth  as  well  as  into  the 


Fto 


Botible  h&rellp. 


pharynx,  and  we  shall  have  the  malformation  known  as  clefl  palale* 
This  may  be  a  large  chasm  runnmg  the  whole  lengfth  of  the  roof  of  the 
month,  or  may  be  only  a  small  opening,  or  nothing  but  a  bifurcation 
of  the  Up  of  the  uvula  may  be  left  to  show  that  the  normal  process  of 
development  has  not  gone  on  to  completion. 

Besides  their  uns^htly  appearance, 
which  always  causes  the  mother  ^eat 
concern,  these  nialfonnations  may  so 
interfere  with  the  infant's  taking  the 
breast  as  to  render  sucking  impossibk 
and  niakt?  it  necessary  to  feed  the  in- 
fant with  a  spoon, 

Fi^.  7B  represents  a  typical  case  of  dou- 
ble harelip  uncomplicated  by  clefl  palate. 

The  intermaxillary  Ixme  was  of  a  torg^ 
..■  .  protruded  considerably  beyond  the  mar* 
gin  oj'  the  lips,  and  was  somewhat  twisfjed 
tipon  itself.  This  alieralion  of  I  he  p<>sition 
of  the  intermaxillary  bone  may  cause  the  teelb  that  grow  from  it  to  appear  in  very 
unusual  places,  so  as  to  protrude,  for  instance,  from  the  nostril. 

The  operation  should  be  performed  during  the  early  weeks  of  life, 
as  the  growth  of  the  facial  muscles  is  not  then  sufficient  to  interfere  with 
the  healingr  of  tlie  wound. 

There  is  considerable  difference  of  opinion  as  to  when  c^ses  of  con- 
genital harelip  should  be  operated  on.  In  general,  it  can  be  said  that 
eases  of  single  harelip  unassociated  mth  cleft  palate  can  be  operated  on 
from  three  to  six  weeks  after  birth,  while  the  severer  forms  are  best  left 
for  as  ntany  months.  When  the  infant  is  wasted  and  is  in  a  poor  general 
condition,  the  indication  is  to  postpone  the  operation,  as  it  is  seldom 
tliat  this  defect  is  the  cause  of  the  general  lack  of  proper  development. 

Cleft  Palate.-^In  speaking  of  harelip  most  of  the  conditions  occur- 
ring m  clefl  palate  have  been  described.  The  difticulty  of  feeding*,  if  the 
clefl  involves  the  hard  as  well  as  the  soft  palate,  is  verj'  great,  and  can 
best  be  accomplished  with  a  spoon.  The  dilTiculty  in  articulation  and 
the  unpleasant  sound  of  the  voice  are  reasons  whielr  lead  the  parents  to 
demand  early  treatment.  We  should  wail  a  longer  time  before  operating 
than  in  cases  of  tiarehp,  as  it  is  seldom  wise  to  operate  upon  this  deformity 
before  the  child  is  three  years  old.  The  operation  for  cleft  of  the  soft 
palate  is  called  staphylorrhaphy,  and  that  for  the  closure  of  a  clefl  in  the 
hard  palale  is  termed  uranoplasty.  The  larger  the  opening  in  the  palate 
Uie  more  successful  will  be  the  treatment  by  apparatus  in  comparison 
with  that  by  tlie  knife,  and  many  prefer  to  close  the  cletl  by  litting  artifi- 
cial plates, 

Tongrue-Tie. — In  quite  a  number  of  eases  the  fra^nnm  of  the  tongue 
is  abnonnally  short  at  birth*    In  extreme  cases  the  Up  of  the  tongue  is  so 
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y  bound  to  ihi'  lower  jaw  tlml  il  car  mot  bt>  protrudfd  bt^yond  the 
lini*  of  tlie  ^uni  or  touched  lo  the  mot  of  Ihp  mouth*  The  moUier  usually 
■  tiotires  that  the  infant  does  not  nurse  readily,  and  hnn^  it  to  the  physi- 
B|fati  to  disrover  the  cause.  In  most  r-ast's  ou  passin^ij  the  fui^^er  into  its 
Vnouth  the  infant  k  found  to  suvk  fairly  well ;  btit  there  can  be  no  doubt 
I  that  Ihis  condition,  which  is  tailed  tongue-tie,  interfert*s  somewhat  with 
the  process  of  sucking, 

I  Children  who  have  not  learned  to  talk  at  the  usual  iime  in  the  second 
anii  third  years  are  frequently  brought  to  me  with  the  statement  that  they 
are  longue-tied,  and  tlie  parents  w*isli  the  condition  to  be  treated.  Lange 
numbers  of  children  are  taken  to  the  physician  under  this  supposition 
but  tn  verj'  few  instances  are  they  tongue-tied.  These  ctiildren  belong  to 
the  class  of  retarded  speech.  The  condition  is  a  central  one  of  the 
brmin^  and  not  a  local  one  in  the  Tuoulh,  and  if  children  hear  well  and 

I  are  bright  and  mentally  well  developed,  even  ttiough  they  do  not  speak 
at  the  third,  fourtli,  or  even  fifth  year,  as  a  rule  they  learn  to  speak 
later. 
Treatmekt. — The  treatment  is  to  cut  the  fnenuni.  This  operation 
should  be  follow*ed  by  no  Iiemorrliage  and  requires  no  dressing.  Having 
the  child's  head  held  in  a  fairly  good  light  by  an  assistant,  and  guarding 
the  lower  part  of  the  tongue  witli  the  perforated  llangc  of  a  director,  a 
small  cut  is  made  in   the  tense  fra^num  with   a  pair  of  blunt-pointed 

I  scissors.  By  making  the  cut  close  lo  the  gum  there  is  no  danger  of 
wounding  tJie  ranine  arterj\  The  cut  is  prolonged  3e  far  as  is  necessary 
by  tearing  vvitii  the  finger-nail, 
Bannla. — Beneath  the  tongue  we  sometimes  find  the  mucous  mem- 
brane bulging  out  as  a  bluish,  translucent  tumor  which  is  soft,  painless, 
and  semi-fluctuating.     This  condition  is  called  nmuia,  and  is  a  retention 

P  cyst  caused  by  the  blocking  of  a  mucous  duct.  When  opened,  a  small 
amount  of  ghiry  fluid  escapes,  but  the  collapse  of  the  walls  of  tlie  cyst 
bfingB  the  edges  of  tlie  cut  logettier  and  they  quickly  adhere.  The  fluid 
will  soon  re-collect ;  therefore  tlie  only  sure  way  of  dealing  with  these 
cysts  b  to  pinch  up  their  anterior  wall  with  fine  forceps,  and  with  the 
wmsom  remove  so  much  of  it  as  to  leave  no  opportunity  for  the  edges  lo 
adhere.  A  gentle  application  of  tutrate  of  siIvct  to  ttie  edges  and  interior 
of  the  sac  after  tlie  cut  has  been  made  with  tlie  scissors  materially  helps 
to  pmmote  the  cure,  11  is  not  conunon  in  new-bom  children,  but  it 
occurs  often  enough  to  desen^e  mention. 

I  ProtruaioEi  of  the  Ears, — A  deformity  which  is  quite  frequent  at 

birth,  and  whicii  increases  as  the  infant  approaches  childhood,  is  the  pro- 
trusion of  the  eai^p  The  ear,  besides  at  times  being  placed  in  an  irregular 
position  on  Uie  head,  has  in  these  cases  a  tendency  to  stand  out  from  the 
bead  fcrther  than  is  considered  normal.  This  position  of  the  ear  usually 
iDfioYS  a  moUier  very  much,  and  the  physician  will  frequently  be  con- 
mlb^d  as  to  Uie  means  by  which  the  deformity  may  be  rectiiied. 
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Treatment, — In  a  large  number  of  cases  the  persistent  applicai 
pressure  by  means  of  various  devices,  one  of  which  is  a  fenestrAta 
will  cause  the  ears  to  be  flattened  against  tlie  side  uf  the  head.  In  ■ 
able  cases  an  operation  will  have  to  be  performed,  but  it  is  veryl 
and  does  not  leave  an  unsightly  scar.  \ 

Ophthalmia  Neonatorum. — ^(">pljthalinia  neonatorum  has  been  di 
into  two  furnis,  I  he  cataiThal  and  the  pundent. 

(a)  ihiurrhal  OpiUhaimki. — The  calaiThal  fbriii  may  be  caused  b; 
slight  irritation  of  the  eyes  of  the  iniiard.     It  runs  a  very  mild  course 
inflammation  attacking  chiefly  tlie  imlpebral  conjunctiva.     Often  the 
symptoms  noticed  are  a  slight  photophobia  and  a  collection  of  the  si 
tion  in  the  angles  of  the  lids  and  upon  their  borders.    Us  whole  coun 
mild,  and  ollen  it  is  all  over  in  a  few  days. 

(A)  Pumtenf  0/////A/^j/m?a.— Although  a  consideralile  number  of  ca; 
for  purulent  ojiidhahnia  in  the  new-born  liave  been  given,  such  as  trau 
exposure  to  light  and  cold,  and  others,  certainly  ninety-five  per  cent 
all  cases  are  caused  by  infectious  material  from  the  genito-urinary  ti 
of  the  mother,  and  in  most  instances  by  gonorrha^al  pus.     The  et 
signs  of  the  disease  may  appear  at  any  time  from  the  third  hour  of  1 
and  the  earlier  the  pus  appears  the  more  virulent  will  be  the  course; 
the  disease  and  the  more  unfavorable  the  prognosis.     If  infection  tal 
place  duriuig  the  birth  of  the  child,  the  symptoms  usually  begin  on  1 
third  day  ;  but,  as  contaminated  linen  and  fin^^'ers  may  cany  the  infeeUo' 
material  to  the  mfant's  eyes  at  a  later  period,  the  symptoms  may  J 
delayed  indefinitely.  \ 

Symptoms. — The  disease  begins  as  a  redness  of  the  conjunctiva,  wit 
a  slight  dischai^e  from  the  comer  of  the  eye.     This  is  succeeded  wit 
startling  rapidity  by  intense  mfiammation  of  the  lids.     In  twenty-fou 
hours  the  upper  lid  may  become  so  much  swollen  as  to  overhang  thi 
cheek  and  render  openhig  the  eye  inij)ossible.     On  separating  tlie  lids,  s 
little  greenish  pus,  which  may  even  be  tinged  with  blood,  wells  up  between 
them.    At  first  the  cornea  is  utialTected,  but  if  the  pus  aceumulates  undei 
the  o»dematous  lids  it  soon  shows  signs  of  ulceration.     In  the  second 
twenty -four  hoius  the  ulceration  may  perforate  the  cornea  and  evacuate 
the  aqueous  humor,  thus  bringing  the  his  into  contact  with  the  posterior 
surtace  of  the  cornea.     The  inflammation  may  extend  around  the  eye 
and  well  over  tlie  forehead  and  malar  prominence,  but  it  does  not  persist 
in  the  latter  region  ver>*  long.     All  the  symptoms  disappear  slowly,  and 
recovery  takes  place,  except  in  those  cases  in  which  thecomea  has  been 
permanently  injured  by  ulceration. 

Treatment.— in  treating  this  disease  we  must  be  ver)^  prompt  and 
eneiigetic.  It  often  may  be  averted  by  what  is  known  as  Crede's  method. 
This  consists  in  dropping  one  or  tw^o  minims  of  a  two  per  cent,  solution 
of  nitrate  of  silver  into  each  eye  of  the  new-born  infant.  Although  this 
has  been  known  to  cause  even  a  considerable  amount  of  irritation,  yet  it 
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iJ/ifloTibtcHlly  exerls  a  powerlu)  iriJlui-nri*  in  wanlin^^  niT  tiiis  dangerous 

Ant*r  Hi*'  djse^e  has  once  begnn,  two  indications  niusl  be  kept  in 
mitid  :  (1)  to  reduce  the  inllanimatioii,  and  (2)  to  prevent  the  pus  from 
ar'«uiii]ulatin{;  behind  the  ti^rhtly  rloB*Mi  lids.  By  farlfu*  ht^si  way  of  apply- 
iu^  fold  to  the  eye  is  by  compresses  of  thin,  sutl  pieces  of  lim^ti  t;!ut  into 
iritall  squares*  Not  more  than  two  t-hieknesses  are  to  be  used  at  once. 
Thf>sf»  eompres^ses  are  to  be  cooled  by  layuig  tliein  on  a  pieee  of  ice  or 
tVmtinjr  them  hi  ii^t^-water.  Tiiey  must  be  c^onstantly  chan^n'd.  To  re- 
itiovo  the  pus,  a  gentle  irrijjration,  such  as  ean  be  easily  obtained  by  using 
*  »ut*dirme  dropper,  is  sutlicient 

Ttve  secretion  is  hin:hly  conta^ous,  not  only  for  the  infant's  otlier  eye, 
^^  for  those  who  are  taking  cure  of  it     There  tore  one  must  avoid  all 
HKiUf^ring,  and  should  cover  the  infant's  well  eye  before  beginning  the 
^*^^tion. 

Ill  the  irrigation  of  the  eye  one  should  first  turn  the  ehild\s  head  a 
**tlle  to  the  di&easecl  side,  and  with  the  fingers  of  the  lefl  hand  ^ntfy 
^^-*f>arate  llie  lids  as  far  as  possible.  Then,  holding  the  dropju-r  with  the 
*%ht  hancL,  irrigate  bet%veen  tlie  lids,  directing  ttie  stream /mm  the  nose. 
Alter  eat^h  irngaUon  vaseline  should  be  applied  to  the  edge  of  the  lids. 
This  should  be  done  at  least  every  half-hour,  day  and  night,  until  the 
swelling  has  so  far  subsided  as  to  preclude  the  fianger  of  any  secretion 
being  retained.  For  irrigation  many  solutions  have  been  advocated. 
Tti«*  most  simple,  and  perliaps  the  best,  is  a  saturated  solution  of  boracic 
aeid,  or  one  of  bichloricie  of  mercury  in  the  strength  of  0.05  gramme 
1 1  gmin)  to  480  ca\  (1  pint)  of  distilled  w^ater.  In  the  later  stages  of  the 
dbease,  where  all  the  tissues  are  relaxed,  a  solution  of  nitrate  of  silver, 
0.5  gramme  (10  grahis)  to  30  e.c,  (1  ounce)  of  distilled  water,  may  cau- 
tiousiy  be  used  once  a  day.  This  same  solution  painted  on  the  conjunc- 
tha  with  a  earners-hair  brush  once  daily  early  in  the  disease  is  very 
effective  in  shortenir^  the  course  of  the  disease. 


DISEASES    OF    THE    NISCK. 

Hfleioatoma  of  the  Stem o-cleido -mastoid  Muscle, — During  the  birth 
of  the  child,  either  from  the  violence  of  tfie  expulsive  elTorts  of  the 
oieras,  or,  as  more  frequently  liappens,  from  the  pressure  of  the  forceps 
ID  b^d  presentations,  or  from  too  vigorous  traction  upon  the  feet  in 
hnMN'h  prese^ntalions,  or  f€»r  no  assignidile  reason,  the  slerno-mi^istoid 
musele  may  be  partially  ruptured  in  its  sheath  and  a  lueniatoma  form  be- 
tween the  lorn  ends.  This  tumor  may  be  either  in  the  sternal  or  in  the 
cJaricular  portion  of  ttie  nuiscle,  or  may  be  just  above  tlic  junction  of  the 
hfo.  J'fjr  a  short  time  it  is  soft  and  tender,  but  gradually  it  loses  its 
ienstUveness  and  becomes  converted  into  fibmus  tissue,  which  then  tends 
lo  rontracl.  ft  may  appear  as  a  small  tumor,  but  hi  infants  witli  fet 
necks  it  may  not  be  noticeable  at  first.     As  turning  the  head  towards  the 
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affected  side  lessens  the  tension  apon  t)ie  swelling,  the  infant  will  rigidly 
hoUi  its  head  in  that  position.  It  is  in  this  way  that  eases  of  infenlil.^ 
torticollis  are  tliought  by  most  writers  to  arise* 

Treatment. — After  the  paiofLil  stairc  has  passed,  the  treatment  is  tp; 
gentle  massage  and  manipulations  addressed  to  stretching  the  shorieu^^ 
muscle.  If  these  methods  tail,  ttte  child  most  be  placed  in  the  liaitds  ^^ 
an  orthoptedic  sui^^eon  for  more  extended  treat  mt^nt,  ell  her  by  apt^^ 
ratus  or  by  division  of  the  tendinous  attachments  of  the  sterno-masloi 
nmscle.  ^M 

Branchial  Fiatulee. — At  an  early  period  ejf  development  ttie  neckS^ 
the  ftttns  hiis  along  its  sides  a  series  of  four  branchial  eiefls,  which  co*'^ 
municate  freely  with  the  a^sophagus  and  represent  the  gills  of  aqu^* 
animals.  The  upper  one  of  these  forms  tlie  tympanum  and  the  eustactii^ 
tulie,  the  rest  are  normally  obliterated.  Sometimes  we  lind  traces  ^ 
these  hranihial  (^lefls  in  the  form  of  small  fistulous  tracts  which  admits 
probe  a  ^hort  distance  and  end  blindly.  Their  most  fnnjuent  seat 
just  iiljove  the  stenio-e la vicular  articulation,  but  they  may  be  found  aaj 
where  along  the  anterior  border  of  the  stemo-mastoid  muscle.  Som^ 
times  the  entrance  of  these  listula^  becomes  stopped,  so  Hiat  they  dilat* 
and  fomi  laiige  cysts  containing  nmcus^  blood,  and  atheromatous  detrituB 
These  form  at  times  large  and  unsightly  bunches,  which  require  sutigicai 
tTeatment.  Often  the  operation  of  obliterating  ttiem  is  not  an  easy  one, 
for  they  are  apt  [u  have  deep  and  complicated  attachments* 

Treatment.— If  they  do  not  cause  any  inconvenience  it  is  betii*r  to  k*l 
them  alone,  as  they  otlen  prove  very  intmctiible  to  Ireatnienh  if  Ihey 
are  annoying  because  of  a  sliglit  mucous  discharge,  we  can  trj*  to  eradi- 
cate them  with  the  galvano-caulery,  or  by  passing  a  probe  into  the  wound 
and  dissecting  from  around  it  the  Uning  of  the  sinus. 
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Mastitis. — In  certain  in  fan  U  during  the  early  days  of  life  we  find  a 
swelling  and  hardness  of  one  of  the  mammae*     This  condition  appears 

to  be  an  inflammatory  one,  and  is  abnonnah  In  connection  with  the 
swollen  condition  of  the  mamma,  a  secretion  is  found  to  come  fnini  the 
nipple  which  corresponds  closely  to  milk,  and  which  has  been  called 
♦^witches'  milk/' 

A  number  of  analyses  have  been  made  of  this  tluid,  and  the  folloj 
ing  are  some  of  tliem : 

( SchlossTsCTger. ) 

Fftt a»2 

C»*ein,  su^ar^  liiid  extmctiven , 2.88 

MiiioT»1  nmtter. . *......, * 0.(>5 

Tr^tiil  i^oUda ^* .  -  -       ^70 

WnttT .....* ...\...   mm 
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( Von  f3«Rni*r. ) 


Total  *olidt  . , . . 
Witcr 


0.5A 

a.82 


100,  ()0 


This  condition  occurs  in  boys  as  well  as  in  girls,  and,  as  far  as  I 
io\%*,  has  no  spt^dal  sijrniltf  ance.  With  oniinarj^  antiseptic  pn^cantions 
^u*  iiiflainniation  usually  subsides  in  a  few  days,  leaving  Hie  affected 
brt?mst  the  same  size  as  the  other.  The  following  case  represents  this 
toiiclitinn  of  the  mamma  in  a  ft^male  one  week  old : 

H  The  swell inii^  of  Ihe  majiimu  wa^  noticed  on  the  fourth  tkj  of  hi^r  life.  A  littb 
fftold  liMiliii|jf  liki*  ililutr't]  uiilk  could  \w  fxpr^/s^*^*!  fmui  th»^  liAjmiinii.  Tlie  lr*^atirienl 
i*r  lli«^  i^^*i»' w*jj^  simply  to  kt^f*  tl  thoro«>|:hly  tU^Hii  hy  wfii^hirnr  it  with  sttoili^rd  water, 
^i^f^ll;  iftyttiir  it,  Biifl  applying  a  i"oniprt?«s  with  a  lilll*'  i*imple  aintment  on  iL 

I         Oepi 
Bo  lis  wt 


Depressed  Bt^mum, — ^There  are  a  ^rvn[  many  congenita]  malfonna- 
ioiis  which  may  occur  in  clifferent  parts  of  the  thorax.     Fi|,^  77  repre- 


Pio,  77 


MfitA  one  of  these.     It  occurred  in  a  boy  who  was  t>oni  with  a  depression 
of  the  lower  part  of  the  stemuui. 

Ht  mmA  til:  ]r«ar«  old  tvti^ii  lir^  seen,  and  had  a  rounded  dfpression*  alx^iit  4 
cm.  (I I  ]n<^he«)  in  diameter,  tve^inning  at  the  third  costal  cfirtila^?  and  pxti^ndin^ 
td  the  <*n*ifonn  cjiiiilatfe*  He  was?  perfectly  healthy.  The  c^trdiiic  dulnej^s  extended 
In  2-5  ctn.  (1  inrh)  U*  Uie  leJl  of  the  uiaintnrtry  line,  and  ii^  inipnlse  was  in  the 
ftmrlh  kfl  interspace.     The  <;pina1  t-ohtnin  was  strniifht.     The  epiphyses  of  the  wrists 

>flifllll]r  i»nlarg«dt  hut  there  wm  no  other  fvi dene r»  <if  rhachitia*      When  hi*  was 
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two  ijjtmtKs  (lid  he  had  si  severe  atlaolt  of  perluspis,  which  l^ted  for  over  Iwo  motilhfl 
At  tiv(*  years  of  ;ige  ht*  had  a  vt^ry  severe  at!?jeL  <*f  hrtmehitis. 

Alfhfiujrh  this  d(?pressiori  of  the  stenium  wn^  (in^^eiil  jit  hirlh,  s*nd  later  lurrt-ase^i 
in  depth  and  in  HrcumferiiMoe,  it  eveJitually  eeased  to  eiilHijfe.  The  e»rrumferfDr-ie 
of  his  head  and  Ihal  of  liia  ehest  was  50.5  em.  (20  im-hes).  The  heart  wm  ^oruewhs*.^ 
dbplaeed  upward  and  in  the  left,  hut  was  appflreiitly  unaffected  t>y  its  Mhmirms^ 
positioiu  Liglit  ^ymnastir  exereim^s  to  broaden  the  chest  and  to  strengthen  ttm^ 
thoracic  iiibscleif  with  advised  for'  treatirienl.  Such  tt  mat  for  ma  lion  as  this  siimeljiTk  * 
results  ais  one  id*  Ihi*  i-hanjreri  suhsequent  to  Pott*^  dii^ea^e.  More  often  the  slomiE 
prf>triuleE^,  hut  occaslonalty  recession  takes  plaee^  closely  resetnbliiig  the  condition 
this  case. 


Prominent  Sternum. — A  }>roininpiif'e  of  llip  stcnmin,  calh'd  phf*' 
breani,  iH'vur^  riinre  tjtleii  titan  Llu'  dHprpssion,  II  jjtay  liappeu  witJHuit  ^ 
assignable  cause,  or  it  may  be  due  to  rhachitis,  and  may  also  resull  fr*^ 
some  spinal  distortirm,  siirli  as  tltat  nf  Pott*s  disease,  nr  lateral  eim'ali*^ 
In  the  latliT  ease  t!ie  steniiJtn  is  nllen  tilted  to  one  side. 

Spina   BiMa. — Spina   bifida  consists  of  a  lack  of  closure  of  t 
laiiuna^  of  the  vertebnp.     This  cortdilion  is  norma)  at  a  certain  period 
intra-uterine  life,   but  when   pei^istin^  to  a  later  period,  and  when 
eurriti^^  al  birth,  becomes  almontial  from  a  developmental  point  of  \ie^ 
and  represents  a  distinct  malformation.     As  the  tusion  of  the  laminae 
Ihe  base  of   the  spinous  process  takes  plaxM*    in    sequence  froni    abov 
downward,  ttie  most  frequent  seal  for  sputa  biJida  is  itt  I  he  hnnbar  an   . 
lunibn-sacral  regions.    There  it  appears  as  a  tumor  situated  exactly  in  \hm 
tnidtlh'  line,  covered  sometimes  with  liealthy  skin,  hut  as  frequently  roofed 
over  by  nothing  but  a  thin  adherent  transpanuil  meinbmne.     Rarely  tim 
tumor  is  solid,  containing  nothiit|^  Iml  an  empty  sac  thai  has  l>een  walled 
(dT  from  tts  connections  with  Ihe  sidnal  canal,     it  is  ilien  calknl  x|i(?r/f 
biftht  oeeitHa,     In  true  spina  bifida  the  tumor  is  tilled  with  eert^mi-spinal 
fluid,  which  can  lie  seen  to  incTease  in  amount  as  the  child  cries,  and  can, 
by  pn>ssure  upon  the  sac,  be  forced  back,  in  this  case  often  givinj^^  rise  to 
cerebml  syniptonis.    Acconiing  lo  the  {-onteuts  (if  the  tumor,  spina  bifida 
tias  bee^n  divided  Into  seveml  varieties. 

{a)  iSplnttl  3fvmm/f}erh\ — Wh**ti  there  is  a  pn>lrusion  of  ttie  mem- 
branes filled  with  Ikiid  the  tumor  is  called  a  spina)  meningocele, 

(b)  Mrnhi{p}-mi/el^HTli'. — The  most  cotnmtJU  h>nn  is  where  the  spinal 
cord,  as  well  as  the  membranes,  is  found  in  the  tumor*  It  then  becomes, 
a  meningo-myelocele.  The  position  of  the  eord  in  these  tumors  is  a  very 
variable  one.  It  may  run  directly  through  the  tumor  and  even  be  sus* 
pended  by  a  kind  of  mesentery ;  or,  as  is  usually  the  case,  it  may  be 
spread  aui  like  a  fan  over  the  surfat  e ;  in  any  instance  it  is  rudimentary 
in  character, 

(c)  Sp-h^o-fnpdoceie, — Syringo-myelocele  is  a  rare  fonii,  in  which  tne 
sac  is  fanned  of  meninges  and  cord,  the  central  canal  of  the  cord  beinf 
dilated  to  make  the  cavity  of  the  tumor. 

Spina  bifida  occurs  usually  in  poorly  developed  infants,  and  in  a  large 
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rity  of  rases  it  is  asaooiateil  wiUi  other  iimlibrnmtions,  such  as  con- 
al  hydrocephalus^  harolip,  club-tViot  paralysis  of  the-  lower  ox- 
Ivaiilit's,  and  in  severe  cases  there  may  be  incontinence  of  urine  and  of 
pees.     Sonietimes  the  infant  is  well  formed  and  healthy  in  everj-  other 

If  left  to  itself,  the  course  of  spina  bifida  is  in  one  of  two  direetions: 
)  spontaneous  closure  and  obliteration  of  the  sac ;  (2)  ukeratioti  of  the 
r,  UBualiy  followt^d  by  convulsions  and  death.  In  the  first  case,  which 
wery  rare,  tin*  sae  shrivels  up  and  thus  effects  a  sponhineous  cure.  The 
Rowing  rase  was  one  of  spontaneous  closure : 


Hp^tM  tuftilw.     .S|Hjfit&Hu«n]6  cuiif.     Milk,  4^  yi»re  old. 


A  boy,  four  *itid  one-hiin'  years  aid,  showed  an  elevated  moulrix  iu  Vh*^  luiiitiar 
ifpon,  which  suj^iffslfd  the  former  exigienre  of  a  spiiin  hifidsi.  The  twi^tf  wiis  seen 
f  Ilr*  Lav«.*ll  when  it  wjus  eig^hleen  iiuitiihs  old,  aiic!  so  far  as  could  h^  learned  there 
hifrti  m  liincf*  tumor  prt**jeijt  at  hirtiu  The  ?air  tuirsl  in  this  case,  and,  t;ontmry 
d  reBuit,  Uie  ehilil  did  u<jt  die,  hut  was  left  wilh  paralysis  of  the  leg^, 
it  fiUnd  ill  the  curious  and  iibuoruMii  poisitiou  ahown   iii  Fijr.  78.      He 
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also  sufliprfd  ficmi  iri<!oiitinen4ro  uf  urine  atMl  of  Aeces»  The  child  had  never  wAlke*!, 
and  H  st*emed  prnhahle  that  his  disiibihty  was  niust*d  Jiy  tin*  fuet  Ihiit  the  nerves 
were  spread  on  the  walls  of  the  sai%  as  U  usual  in  tuany  CJiaes,  aud  thai  they  were 
incorpoFHtt'd  in  the  iHc-atrix. 

A  result  such  aii  is  describL-d  in  Iho  above  fasi?  is,  however,  ven*  ex- 
ceptional. The  rule  is,  either  that  there  is  an  ukeration  of  the  sac,  fol- 
lowed by  a  laiig^e  loss  of  cerebro-spinal  fluid,  conviilsions,  and  death,  or 
that  the  opening  in  the  sphie  being  very  small  the  loss  of  fluid  is  constant, 
and  the  result  is  the  same.  In  some  instances  tJiere  is  an  infection  of 
pyogenit!  organisms  through  Uie  walls  of  Uie  sac,  which  causes  a  septic 
meningitis  in  the  cord,  and  rmaHy  in  the  brain.  Such  a  case  has  been 
reported  and  beautifully  illustrated  by  Holt,  showing  the  presence  of  the 
bacteria  and  a  resulting  purulent  hydrocephalus. 

Fig.  79  represents  another  case  of  spina  bifida  which  will  illustrate 
the  ordinary  course  of  the  aftection, 

I'ltJ.    T^i. 


I  -.  .     .  J  rifxl  when  10  ilnyt  old. 

It  shiiwfi  ii  large  spina  hiflda  in  i\w  diirHi**iumlmr  rejfion.  The  nieinhmiie  cover- 
injf  the  tunun' wits  so  triinstut'eiii  that  Uip  Bpitial  rord  could  he  phitnly  f{e*?ri  through  it. 
Af  hiHh  Ihen^  wtts  h  stmiU  hjinnr.  n  tilled  with  ihwl  at  the  end  of  iwt?lve  hours,  and 
al  the  end  nf  forty-ei^jht  hmtt^  W  liM»kt*d  ais  it  does  tn  Una  pletun*.  The  (op  of  the 
tutnor  suppuraled»  the  fluid  he|ran  U*  leak  awwy,  jumI  the  child  died  wilhiit  ten  dayg. 

This  is  the  course  pursuat  by  the  disease  In  the  niajorily  of  cases 
whifh  are  not  opemted  n[ion. 

Fi^.  SO  represent*  the  ca^e  of  a  hov  five  years  old,  who  hod  had  this  ki-ge  tumor 
since  hirth.  It  was  sitnati*d  rnvr  Ih*^  Innihar  rej^ion  nf  the  spinal  card,  and  in  the 
median  Inn-.  The  fluid  was  withtlrawn  several  time;?  fur  purposes  of  examination, 
and  when  the  sac  was  lax  an  opening  />  em.  (2  inche.s)  Uni^  i-ould  he  fell  in  the  spinal 
canal.  U  was  elliptical  in  shape.  From  the  fact  that  the  child  sulTered  frmn  incon- 
tinence of  urine  iuid  had  a  certain  degree  of  paralysis  of  the  leg«»  it  was  felr  lo  infer 
that  the  nervp-s^upply  of  the  lejft?  and  pei>is  was  incorporated  in  Ihe  Inmor. 

Thi^  case  was  tappetJ  and  trealf*d   with  an  injectiim  of  MiM-tf»n*s  fluid,  htit  tho 
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tfviiljiiviit  was  <?ntir#*ly  unsuccessful,  and  aitbouifh  tbe  sat'  was  aspirated  several  times 
tlitr  flukl  always  irtunu-d. 

Tmkatment, — ^Thi*  aniy  mtional  treatm^^nt  of  spina  hi^ifla  Ls  by  opeiu- 
Ikm-  aiul  tlie  opt'mtion  now  coniiaonly  done  is  t^xrisiun  ui'  iiw  sac  and 
closure  of  its  neck. 

Km.  m. 


Spina  hiadA  of  luml'iiLr  rcginiL     Ma^e,  5  ycafs  okl, 

Bb&chiachisis. — Hhachischisis  is  one  of  Iht?  prim-ipal  forms  of  coii- 
fenJIaJ  d**ferU  of  the  spine.  II  is  rhame^temed  by  a  defiuieney  of  ttie 
verU*bmJ  ai'ches  eitJier  j^oinplete  or  partiaL  The  t-oni  k  rudimentary  and 
k  split  open  so  that  the  endottielial  lining'-  of  the  central  eanal  is  exposed* 
Ttiis  niay  orcMT  in  the  whole  of  [fie  eord  or  in  a  paH  of  it,  eonstitutin^'  total 
or  fiartial  rliaehisrliisis.  This  disease  is  of  palhok%neal  rather  than  elini- 
ral  interest,  as  the  inlanls  die  in  a  short  time. 

Fhlebitis  and  Arteritie  Umbilicalis, — The  cause  of  both  of  those  con- 
ditiiui^  IS  a  sepHr  infei  tion  of  the  umtiilical  stump.  U  is  consirien'd  by 
most  patholngisLs  tu  bej^'in  n^  an  indaniination  of  thi-  perivascular  eullular 
li8saie,and  only  secondarily  to  invade  the  walls  of  tht*  vi^ssels.  Tlie  n*^on 
around  ttn*  nmbiticus  h  red  and  liot,  and  we  may  br  abit*  by  ^.^(Jitlf  [ircss* 
un*  (o  squef/i'  a  ffw  drop^  *»f  pus  from  the  ?>tump  of  the  nml.  it  is  a 
fcrj*  dtUi^ennis  aff*'ction,  as  septic  emboti  readily  pass  from  the  ijifeeted 
Tesst-b  iritii  Ujf-  ^'eneml  rin-uialion  ami  srt  up  metastatic  inflammation  hi 
Uic  thnrai  ic  as  well  as  in  the  abilominal  oiviins. 

TREATiEvr.— The  treatment  is  to  sustain  the  infant's  vitahty  by  stimu- 
iion  and  lh«>rou^4ily  to  dbhifect  the  umbilicus  witii  solutions  of  bichloride 

inerr'ur)'  or  carbolic  acid,  followed  by  the  application  of  boracic  acid 
or  iiMlorunn  powiler.     A  flaxseed  poultice  is  oflen  of  sendee,  and  some 
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ButhorB  rocomiMt'tifi  placing  the  itilknl  upon  its  abdomen  in  or 
^rmvity  may  aid  m  draining  away  the  pus. 

Congenital  Umbilical  Hernia  into  the  Cord. — Dr.  How  art  I  Marsl 
the  Report  of  St.  HaHholotuew's  Hospital  for  1>*74,  ralfs  attention  to 
**  laniiJifjr  analonii^al  latt  that  from  at>out  Ihe  sixth  to  Un-  twelfth  w 
of  intra-utmne  life  the  t'jjecuin  and  neighboring  portions  of  the  ileum 
contained  in  the  part  of  the  unibiliL-al  cord  which  is  next  In  the  body 
the  enjbr^o,  and  that  they  should  subsequently  withdraw  into  the  ca\ 
of  the  abdomen.     In  some  eases,  however,  this  recession  falls  to  t^ 
plarr,  and  the  intestine  reniains,  even  up  to  the  time  of  birth,  still  hii 
in  tlje  bej=finrnng  of  the  cord,  whieti  is  dilated  in  the  form  of  a  memhj 
nous  sai'/^    Not  only  may  portions  of  the  Intestine  be  thus  left  outside] 
the  abdominal  wall,  but,  as  in  a  ease  recently  operated  upon  by  Warn 
the  liver  may  be  found  lying  in  a  liemial  sac  made  from  the  dilated  la 
of  the  umbihcal  cord. 


The  infant  was  senl  lo  Dr.  Warren  at  the  Mdssftfbusette  General  Hospital  a  1 
hours  after  its  birth,     Ai  llie  umbilicui  was  seen  tiie  <:ord,  which  was  p^eiitly  dislendt 
at  iU  point  of  insertion  into  the  abdomen,  formhijpf  a  tumor  6.5  cm.  {2|  inches)  i 
dianieler.     The  coverings  of  the  cord  were  inserted  into  a  raised  rijn  of  skin,  and  wei 
opiiqtje,  90  thul  th^'  ronton  Is  of  the  hernia  could  not  be  determined, 

Whi^n  thr  inrant  was  one  «iay  old,  Dr.  Warren  enlarg»*d  the  umbilical  rinjf  tofft^ 
what,  i!f**pitri*l^"d  the  liver  from  the  myxoma  ton*:  tisjjiue  of  thi'  cord,  which  wag  in  sof»* 
places  tirmly  adherent  lo  it^  and  returned  tht*  mass  within  the  alidomeiL     The  wouCi^ 
was  tightly  dosed  wllh  strt^ng  silk:  suture;;.     There  was  considerable  shor^k  foLloirifi^ 
Ihe  operahon,  but  there  wer*?  no  symptoms  of  peritonitis*     In  ttvo  weeb*  the  wott»« 
had  healed,  and  the  intant  recovered. 

Fundus  of  the  Umbilicus. — The  umbilical  cord,  atler  bt'in|r  ligaturecl ' 
at  biHh»  falls  oiT  by  the  seventh  or  eighth  day,  leaving  a  clean,  dry  cica- 
trix. After  the  sepamtion  of  the  eonl  wp  sometimes  find  a  red  protrti-  s 
sioo,  with  a  moist  surface,  that  may  even  have  a  short  central  eaiiaL  This 
is  generally  due  to  an  hnperfect  disitdei^Ttition  f>f  the  cord.  It  may  bleed 
very  readily  if  touched,  and  give  rise  to  a  disehaiTge  &o  irritating  that  the 
skin  fur  some  distance  around  the  urril)ilirus  becomes  ecxeniatoiis*  This 
condition  Ls  CRUvd/tinf/u^  ar  indi^pua  of  (he  umbilivm. 

Trel\tment: — The  treatment  is  ver>*  simple,  llie  larger  ones  are  best 
removed  by  hgatinn  ;  Itu*  .smaller  ones  can  be  destroyed  by  tlie  applii a- 
tion  of  nitrate  of  silver  or  the  actual  cautery, 

Meckers  Diverticuluin. — A  condition  whii^ti  may  at  first  simulate 
umbiliial  j)olypus, and  of  which  tmibilical  polyims  may  bt*  a  syinptnuj,  is 
the  persistence  of  a  Meckel's  diverticulum.  This  consists  of  the  persisi^ 
ence  of  a  piece  of  intestine,  usually  patent,  connecting  the  small  intestme 
with  the  umbilietis.  It  represents  a  vitelline  dmd  that  failed  to  atrophy 
when  the  placental  cin^ulatiou  became  establisht^d,  and  betrays  its  prt^sence 
by  aji  escape  of  fieces  from  the  umbilicus.     It  is  a  nire  malformation. 

Umbilical  Hernia. — The  ordinary*  umbilical  hernia,  which  is  simply  a 
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liriiAiugbn  of  a  knuckle  of  the  intestines  through  tlic  unclosed  abdominal 
f^peiiiig  lefl  by  the  sepamlion  of  the  cord,  is  of  very  common  orcurrenrc. 
Treatiiekt. — The  lighter  grades  tend  to  recover  spontaneously,  and  it  is 
[ihpt  advisable  to  operate  upon  them,  or  in  fact  on  any  lanbilical  hernia, 
|liatH  il  has  proved  to  be  absolutely  uilrat^table,  for  it  is  an  operation 
ciinpajiied  by  considerable  danger  to  the  life  of  the  infant*  The  lighter 
L^es  of  umbilical  hernia  are  usually  easily  reduced,  but  there  is  often 
it  trouble  in  keeping  thern  so.  Various  devices  are  employed  for  this 
^^--pose,  but  most  of  them  are  very  unsatisfactory.  At  the  Chilcb'en's 
^^^^it&I  we  are  in  the  habit  of  proceeding  in  the  following  manner: 

Having  gently  reduced  the  hernia,  the  skin  of  the  abdomen  is  so 

shed  up  between  the  fingers  that  it  makes  a  vertical  fold,  at  Uie  bottom 

**^     which  lies  the  umbilicus.     The  hole  should  be  deep  enough  to  lay 

*'^c*  s  finger  in  it.     Tlie  tension  is  kept  up  by  applying  a  wide  strip  of  ad- 

^^^ive  plaster  transversely  across  the  abdomen.     This  makes  a  pad  of 

^^h,  which  closes  the  umbilical  opening  and  retains  the  intestine  in  place. 

r\ie  cure  is  a  slow  one,  and  the  treabnent  must  be  continued  for  maiiy 

iJiooths  in  severe  cases,  without  once  aliowung  the  hernia  to  come  out. 

I    Tile  milder  cases  are  also  aided  by  exercises  which  tend  to  develop  the 

abdominal  muscles.    This  can  be  very  simply  eflecled  by  having  the  child 

tie  on  the  floor,  and,  while  ttie  feet  are  held  dowii,  making  him  rise  to  a 

sitting  position  with  the  back  held  straight.     This  is  accomplished  by  the 

rectus  muscles  of  the  abdomen,  and  if  the  opening  is  a  transverse  one  it 

tends  to  close  it 

Fif.  81  rfpregenta  an  extreme  case  of  umbilical  hernia  in  an  infknt  five  months 
iM,     The  hernia  caused  an  aversion  of  the  whole  umbiliciU  region. 


LAf|E«i  umbiiitSLl  bt^ftilA.     Infunt 


Cases  of  incar(*erated  and  even  strangulated  umbilical  hernia  have  been 
r»*|K)rted,  but  are  ver>^  rare.  A  11* w  have  been  operated  upon  successfully. 
The  danger  from  all  such  procedures  is  usually  considered  great,  but  tliere 
ham  been  such  an  advance  made  in  the  modern  methods  of  abdominal 
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smiger)^^  that  the  operation  is  looked  upon  with  iJien^asin^  Ikvor, 

of  iit!mia,  wliether  unibilical  or  inguinal,  are  especially  ditlieiiit  to  iiianap^ 

if  the  infant  has  pertussis  or  some  suiiilar  disease. 

Ingruinal  Hernia. — The  most  common  Ibrms  of  inguinal  iiernia  that 
occur  in  young  cliildren  are  (1)  the  eonf/emkd^  (:^)  ihe  fun ivular^  aiid  \Z\ 
tiie  mfantUe  or  encoded.  An  ordinary  n^^ired  form  sueh  as  is  the  rultf  in 
the  adult  may  be  met  witli,  but  it  is  not  so  coniiiion.  Slrangulatt^d  and 
incarcerated  hernia?  occur  at  times,  as  in  tlie  adult,  although  tliey  are^^— 
rare*  ^| 

There  seems  to  be  some  evidence  that  the  tendency  to  hernia  k  ' 
hereditar\\  Fi^lizet  reports  eighty-five  cases  of"  hernia  occurring  m  his 
practice,  in  which,  onutting  all  cases  in  which  the  father  pursued  scum* 
laborious  trade,  such  as  that  of  a  blacksmith,  he  found  that  in  247  piT 
cent,  the  parents  had  had  similar  henuLe.  Malgaigne  repoHs  a  percent- 
age of  29  due  to  heredity  in  a  series  of  three  hundred  and  sixteen  casi^s 
of  heniia. 

Infants  are  at  times  brought  to  oup  hospitals  with  a  hbtorj'  of  ctilir 
who,  on  exam  illation,  are  found  to  have  more  or  less  incarceration  of 
these  hernia ;  which  emphasizes  the  importance  of  making  a  systenmlir 
physical  examination  in  everj^  case  for  abdominal  hernia,  and  of  not 
taking  it  for  gi*anted  that  the  symptoms  are  caused  by  indigestion. 

(1)  Congenital  Fonn. — The  congenital  form  is  that  vanety  in  whicti 
the  knot  of  intestine  has  made  its  way  along  a  still  patent  funicular  pro- 
cess. If  it  reaches  into  the  scrotum  it  will  be  found  completely  to  en- 
velop tlie  testicle. 

(2)  Funimlar  Fonn. — In  the  funicular  form,  the  tunica  vaginalis 
having  become  sliut  otT  frotu  the  funicular  pro<*ess  just  above  the  testicle, 
the  hernia  comes  down  the  patent  process,  but  does  not  envelop  the 
testicle  as  in  the  preceding  variety. 

(3)  Injantik  Form, — Compared  with  the  two  forms  just  nientioneil, 
the  intantile  or  encysted  form  of  hernia  is  quite  rare,  nor  can  it  be  dkg- 
nosticaied  with  cerlauity  without  an  operation.  In  it  the  funicular  pro- 
cess tias  closed  above  hut  not  below^  and  the  intestine  encased  in  a  pouch 
of  peritoneum  forces  its  way  into  the  process  and  descends. 

Diagnosis. — The  diagnosis  between  direct  and  indirect  hernia  has  little 
iinportaiice  in  childhood,  as  the  inguinal  canal  is  so  short  that  the  rings 
are  practically  at  the  same  level.  The  condition  which  will  be  most 
rt^adily  confounded  witli  tiernia  is  hydrocele.  Botti  give  rise  to  an  elastic^ 
tumor  in  the  inguinal  region  and  in  the  scrotum,  and  in  fact  resemble 
each  other  iji  many  ways.  Hydrocele  is  translucent  by  transmitted  Ught: 
hernia  is  opaque.  Hydrocele  is  always  dull  on  peiTuasion ;  hernia  is 
usuaJly  resonant.  If  you  can  K^duce  them,  hydrocele  will  go  back  slowly 
and  noiselessly,  heniia  at  ttie  last  ((uickly  and  with  a  gurglmg  sound. 
Hydnicele  gives  no  irupulse  on  coughing;  heniia  usually  does.  Lastly, 
in  feeling  for  tlie  inguinal  rmg  in  liernia  it  is  found  to  be  filled  with  the 
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nt*rk  of  Uie  tumor;  in  hydrocele  it  is  eiUier  empty  or  tilled  by  a  narrow 
slalk. 

TtiEATiifcw, — Most  of  tlie  hernia  that  will  be  met  with  in  rhildrea  are 
easily  nnlucible,  but  we  should  remember  that  in  attempting  to  get  them 
back  into  tfie  ahflonnnal  cavity  we  niiLst  use  the  greatest  eare,  as  nowhere 
vun  a  little  rough  luanipulalioii  do  more  harm.     If  the  hernia  cannot  be 
easily  n^plaeed,  we  should  not  think  of  leaving  it  where  it  is,  shnply  be- 
cause it  gives  rise  to  no  alarming  symptoms  on  the  part  of  the  chikl 
No  infant  b  safe  with  an  irreducible  hernia,  and  the  sooner  such  a  case 
is  placed  in  the  hands  of  a  surgeon  the  better     Although  the  treatment 
of  tn^uitial  hernia,  whether  by  actual  operation  or  by  the  ai>plication  of 
the  usiial  trusses,  should  be  in  sui^gical  hands,  yet  one  method  of  treating 
Uiese  hemite  is  so  suuple  and  safe  that  every  medical  man  should  know 
about  it :  in  fact,  in  our  children's  clinics  in  Boston  it  is  much  used  for 
all  children  under  a  year  and  a  half.     This  method  is  the  application  of  a 
worsted  truss  made  of  a  skein  of  yam  which  is  passed  under  the  back. 
The  sepamted  loop  is  around  the  side  where  the  hernia  is,  and  the  un- 
■   se|iarated  end  of  the  skein  is  brought  forward  and  passed  through  the  loop 
1  ill  Uie  groin  ajid  up  on  to  the  back  where  it  is  fastened.     In  this  way  a 
■nfl  slip-knot  is  made  which  lies  directly  over  the  inguinal  ring  and  makes 
"  an  excellent  truss, 

I  Femoral  Hernia, — In  femoral  hernia  the  gut  escapes  from  the  pelvis 
under  Poupart's  ligament,  and,  making  its  way  through  the  femoral 
canal,  shows  itself  as  a  tumor  directly  umler  tlie  saphenous  opening.  It 
tan  be  diagnosticated  at  once  from  inguinal  hernia  by  putting  the  finger 
on  the  spine  of  the  pubes  and  noticing  whether  the  origin  of  the  tumor 
'  is  to  the  outer  or  the  inner  side  of  that  point  If  outside,  one  is  sure  the 
hernia  came  through  the  femora!  canal,  no  matter  how  far  it  may  have 
exlended  up  on  to  the  abdomen.  Femoral  hernia  is,  however,  extremely 
rare  in  young  children,  even  in  girls.  In  infancy  the  spine  of  the  putws, 
Pout>art  s  li^nient,  and  the  anterior  superior  spine  of  the  ilium  are  all 
much  nc^arer  together  than  in  the  adult.  As  a  consequence,  the  femoral 
opening  is  so  small  and  so  well  protected  that  it  is  usually  impossible  for 
the  henna  lo  force  its  way  through. 

Hydrocele.- — Several  anatomical  varieties  are  met  mth  in  hydrocele, 
as  in  hernia.  Thus,  if  the  collection  of  fluid  occupies  a  freely  open 
funicular  pmcess,  we  have  the  congemt(d  vanrhf,  and  the  tluid  can  easily 
be  return ed  to  the  abdominal  cavity  by  placing  the  child  on  its  back  and 
elevatirig  the  scrotum.  This  Ls  true  also  of  fun wuiur  ki/drocele^  in  which 
the  fluid  uccui>ies  an  open  funicular  process,  but  is  bounded  below  at  the 
point  where  tht*  tunica  vaginalis  has  become  walled  otf,  leaving  the  testi- 
cle in  a  sepanite  compartuient  underneath.  When  the  funicular  process 
lias  beeonie  walled  off  from  the  abdomen,  but  is  still  in  communication 
tfje  tunica  vaginalis,  tfiere  may  be  a  collection  of  fluid,  which  is  then 
n  as  aij   in/untik  h}/tlttM'fk ;  in  this  form  tlie  fluid  is  Irreducible* 
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True  hydrocele  of  Ihe  tunira vaginalis  maybe  met  with  in  children  as  well 
as  in  adults,  but  it  is  rare. 

Encysted  Hydroeele  of  ih^  Cord. — There  is  another  form  of  hydroeelt' 
which  often  escapes  recognition,  but  perhaps  still  oftener  is  dia^osticated 
as  hernia  and  treated  with  a  truss.  This  is  the  encysted  hydrocele  of  tht? 
cord.  If  in  the  course  of  the  spermatic  cord  a  Iiard,  rounded  swelling* 
appears,  and  the  testicle  is  found  in  its  proper  position  in  the  scrotum  and 
the  inguinal  ring  clear,  one  is  very  surely  dealing  with  a  hydrocele  of  this 
kind.  Having  made  the  diagnosis,  it  should  be  evacuated  with  a  fine 
aspirating  needle.  About  4  c*c.  (1  drachm)  of  clear  straw-colored  flui^l 
is  generally  drawn  oft",  and  the  tumor  usually  disappears. 

Etmyaicd  Hydrocele  of  the  Canal  qf  NucL — Analogous  to  hydrocele  of 
the  cord  m  hoys  is  an  accmnulation  of  fluid  in  the  canal  of  Nuek  in 
girls.  The  appearance  of  the  swelling  is  the  same  in  both  cases,  and  the 
treatment  slionld  be  tlie  same. 

Treatment. — The  treatment  of  all  fomis  of  iireducible  hydrocelt?  is 
first  by  aseptic  evacuation  of  the  fluid  witli  a  fine  canula  and  troeaft  or  M 
by  an  aspirating  needle.     If  this,  atler  repeated  trials,  fails  to  effect  a™ 
cure,  extirpation  of  the  sac  is  the  only  sure  method,  although  the  injec- 
tion of  a  weak  solution  of  iodine  is  higiily  recommended  by  many  au- 
thors.    It  is,  however,  dangerous  in  children,  as  the  occasional  connection 
of  the  hydrocele  sac  with  the  abdomen  is  not  to  be  forgotten.     Reducible 
forms  of  hydrocele  are  generally  to  be  treated  by  a  truss,  in  the  samefl 
manner  as  hemife,  to  try  to  effect  a  closure  of  the  neck  of  the  canaL     If 
this  is  successful  they  can  then  be  treated  in  the  onimary  way.     The 
outlook,  however,  is  poor,  and  such  treatment  is  generally  unsatisfacto]7.fl 

Undescended  Teetdcle. — The  testicle  should  descend  into  tbe  scro- 
tum at  about  the  eightli  month  of  intra-uterine  life.  In  certain  cases  it 
does  not  descend,  and  if  the  descent  does  not  take  place  within  the  first 
few  years  of  life  its  function  is  lost  from  atrophy.  It  is,  therefore,  im- 
portant in  those  cases  in  which  the  testicle  descends  and  returns  to  the 
abdominal  cavity  to  retain  it  in  the  scrotum  by  means  of  apparatus. 
Operation  for  this  condition  is  not  often  successful.  At  tunes  an  unde- 
scended testicle  is  found  in  combination  with  an  inguinal  hernia.  Tin 
foflowing  case  of  this  kind  came  under  my  care  about  two  years  ago : 


A  boy,  four  years  o!d^  was  discovered  to  have  an  inguinal  hernia.     The  tesUdi 

was  also  found  at  Umes  to  b€  absent  on  the  side  of  the  hernia.  Sometimes  Uie  her- 
nia would  descend  and  the  testicle  remain  in  the  abdominal  cavity,  and  again  the  testi* 
cle  would  come  down  with  Hit'  hernia.  U  was  exceedingly  difflcuLt  tt>  maintain  the 
testicle  in  the  scrotum,  even  when  it  was  found  to  be  there,  as  it  would  slip  back  w^ith 
the  ifreatest  facility.  Dr.  Lovett  finaJly  succeeded  i»i  ^leeing  the  boy  at  a  time  when 
boUi  the  testicle  and  the  hernia  were  down,  and  in  reducing  the  hernia  while  the  testi- 
cle was  Itept  in  the  scrotum.  A  carefully  adapted  truss  was  then  applied  so  as  to  pre- 
vent the  testicle  from  returning  to  the  abdominal  car  it?  and  the  hernia  from  entering 
Uie  scrotum. 
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Tiimore  of  the  Teetie. — We  may  at  birth  find  an  enlargement  of  the 
stis  due  to  sari'oma,  teratoma,  or  carcinoma.     The  funner  is  much  the 
oore  common, 

Malfonxiatloos  about  the  Rectum. — At  an  early  stage  of  develop- 
enl  of  the  embryo  the  intestinal  canal  ends  blindly,  and  afterwards  by  an 
vagination  of  the  outside  wall  a  connnunication  is  brou^^ht  about  and  Itie 
jtomod^umtonned.  An  analogous  processor  development  goes  on  at  the 
ither  end  of  Uie  intestinal  tube,  ar»d  results  in  the  formation  of  the  rectum 
Ind  anus.  The  hind-gulat  first  ends  blindly,  then  as  it  descends  it  is  met 
ly  an  ascending  dimple,  and  usually  these  two  fuse  and  the  protodfeum  is 
canned. 

As  in  the  mouth  a  series  of  malformations  may  arise  from  a  failure  in 
le  conipletion  of  Ibis  process,  so  in  the  anal  region  we  may  meet  with  a 
iniilar  series.  The  rectum  may  have  come  into  its  normal  relations  and 
e  anal  depression  have  failed  to  form,  or  it  may  have  ^one  the  whole  of 
he  distance  between  Ihe  end  of  the  intestine  and  the  skin  and  yet  the 
nal  step,  the  fusion  of  the  membranes,  have  failed  to  take  place.  To  both 
these,  and  lo  any  intermediate  conditinn,  the  name  of  'imperforate  redum 
giveti.  On  the  other  hami,  with  llie  rectum  and  the  anus  fused  we  may, 
l^verllieless,  tind  a  thin  parchment-like  membrane  spread  over  the  exter- 
J  oiilice  just  where  the  skin  and  the  mucous  membrane  join.  This  is 
lied  imperforaie  cnm^, 

TtiEATMENT, — When  an  infant  is  born  the  physician  should  carefully 
examine  it,  in  order  to  determine  wiiether  it  has  any  maltbrmation.  The 
Host  ijuportant  malformations  which  it  is  necessary  to  recognize  are  lliose 
tlie  anus.  Unless  an  infant  has  a  passage  of  meconium  soon  after  its 
idit,  an  examination  should  be  made  in  the  rectiun  with  the  finger,  and 
the  anal  opening  is  found  to  be  closed,  either  just  at  the  outlet  or  higher 
),  we  must  consider  what  is  to  be  done  to  relieve  this  condition.  If 
lothing  but  a  web  obstructs  the  anus,  we  can  easily  break  it  through  with 
director  and  tlien  dilate  Ihe  orifice  with  the  finger.  If  then*  is  more 
the  thinnest  bulging  membrane,  a  cutting  operation  will  have  to  be 
and  perhaps  a  severe  one,  so  that  the  case  shtjuld  at  once  be  placed 
the  hands  of  a  surgeon. 

OccLtifiioii  of  the  V^agina. — Sometimes  we  find  a  thin  grtty  velum  ex- 
ndtng  across  the  mouth  of  the  vagina  from  just  below  the  urethral  open- 
g  lo  tlie  posterior  commissure  and  blocking  up  the  vagina.     It  may  be 
Dcnplete  or  partial. 

TftiUTMEJrr. — This  condition  should  be  dealt  with  while  the  infant  is 
lil]  young,  as,  if  left  unlil  puberty,  it  will  cause  a  retention  of  the  menses, 
Eld  momover,  by  that  time  will  have  become  much  thicker  and  perhaps 
Hilii  vascular.  It  is  easily  broken  thmugh  in  the  young  child,  and  if  a 
of  carbolked  cotton  be  put  between  the  torn  edges  to  prevent  them 
!om  adhering,  the  malformation  can  be  cured  permanently.  Atresia  from 
iHammation  of  Uie  labia  is  said  to  occur  in  rare  instances. 


308 


PEUIATHICS. 


Hypospadias, — The  nialfornmtion  known  as  hyi^mpadias  is  t] 
of  an  arrest  of  developnient  in  the  formation  of  the  urethra  and  of  Ihc 
corpus  spongiosum.  The  urettiral  groove  should  normally  be  converted 
into  a  canal  by  the  growth  and  joining  together  of  its  sides.  This  proce^ 
beg-iiis  at  the  base  and  extends  to  the  end  of  the  penis.  By  an  inteirup- 
tion  of  this  process  the  urethra  may  be  brought  to  an  end  and  open  at  an? 
point  between  the  peno-scrotal  angle  and  tlie  base  of  the  glarts.  In  \\\^ 
most  common  forms  of  hypospadias  the  glans  alone  is  imperforate. 

Treatment. — The  treatment  is  wholly  by  plastic  operation,  and  it  re- 
quires the  most  delicate  surgery  to  obtain  a  good  result  in  the  face  of  the 
J  many  seriotis  obstacles  that  this  inalformalion  presents. 

Epispadias. — The  malformation  of  ejmpadms^  m  which  the  urethral 
canal  opens  upon  the  dorsum  of  the  penis,  is  still  more  difficult  to  det! 
with  than  is  hypospadias.  It  is  commonly  associated  with  extroversion 
of  the  bladder,  and  is  very  rare. 

Treatment. — ^A  partial  plastic  operation  and  the  w^earing  of  some  form 
of  urinal  constitute  about  all  that  can  be  done  for  these  cases. 

Congenital  Obliteration  of  the  Bile-Ducts. — ^One  of  the  rarer  fomu 
of  congenital  malformations  in  new^-bom  infants  is  represented  by  the  ot>* 
literation  of  the  bile-dticts.  The  most  extended  work  which  has  appeared 
m  the  literature  of  tliis  subjeet  is  that  of  Dr.  John  Thompson,  of  Edin- 
bui^h. 

Pathology.— There  are  a  number  of  different  morbid  processes  which 
have  been  supposed  to  produce  this  pathologica]  lesion  of  the  du(^ts.  Each 
of  tliese  processes  lias  in  certain  cases,  in  all  probability,  had  much  to  do 
with  causing  the  disease,  but  it  is  usually  the  combination  of  one  or  more 
of  ttiem  which  must  be  considered  in  determining  its  etiology.  Thus,  the 
results  of  intra-uterine  peritonitis,  by  compressing  the  ducts,  or  by  being 
a  source  of  infiammation  wliich  has  spread  to  the  walls  of  the  duets,  may 
finally  ciiuse  their  obliteration.  A  primary  inflammation  or  lesion  of  thi 
duets  themselves  may  produce  this  result,  or  it  may  arise  from  an  actu; 
arrest  or  defect  of  development.  In  this  connection  congenital  s}'philis 
should  be  referred  to  as  in  some  cases  producing  lesions  of  the  dncts,  but 
this  and  other  causes  do  not  necessarily  play  an  important  pari  in  the  di 
ease. 

The  complete  discussion  of  the  causes  of  congenital  malformation 
the  bile-ducts  would  hanlly  have  a  place  in  a  general  work  on  cUnica] 
medicine,  but  it  is  sullicient  to  say  that  in  the  great  m^ority  of  cases  thi 
evidence  is  in  favor  of  defective  development  as  being  ttie  chief  cai 
This  malformation  probably  aflects  to  a  considerable  extent  the  walls 
the  ducts,  ajid,  as  Thompson  has  stated,  it  consists  in  the  narrowing 
tlieir  lumen.  The  mterference  which  is  thus  caused  to  the  outflow  of  bile 
gives  rise  to  a  catarrtial  condition  which  iinally  blocks  and  obliterates  the 
ducts,  owing  to  the  inflanunatory  process  spreading  to  the  walls  of  Ihe 
ducts  and  tlie  gall-bladden    Tiiis  progressive  inflammation  goes  on  slowtj 
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Fhen  the  lumen  of  the  duct  has  become  so  Tiairowed  that  the  bile 
not  pass  freely  into  the  intestine,  a  cirrhotic  condition  begins  in  the 
iS  of  the  liver,  and  as  it  progresses  uiterferes  with  the  functions  of 

DFgaUp 

jL  the  post-mortem  examinations  of  these  cases  the  liver  usually  is 
I  to  be  much  enlarged  and  its  tissues  to  be  increased  in  consistt^ncy ; 
>f  a  dark-brown  color,  owing  to  the  presence  of  numerous  masses 
gpissated  bile  in  the  smaller  bile-ducts.     In  a  lai^e  number  of  cases 

is  found  a  complete  obliteration  of  some  part  or  parts  of  the  hepatic, 
lion,  or  cystic  ducts,  or  of  the  gall-bladder,  while,  with  very  few  ex- 
>ns,  Lmplication  of  the  blood-vessels  is  conspicuously  absent 
1  speaking  of  the  explanation  which  may  be  given  for  the  occurrence 
e  symptoms  just  mentioned,  Thompson  remarks  that  the  reappear- 
of  the  disease  in  several  members  of  the  same  family  can  be  ex- 
pd  only  by  the  theory  that  a  congenital  defect  of  development  is  in 

cases  the  cause  of  the  malformation.  The  fact  that  the  onset  of 
iuodice  Is  not  contemporaneous  with  the  blocking  of  the  bile-ducts, 
isually  begins  several  days  after  birth,  he  explains  as  the  eifect  on 
lepatic  cells  produced  by  the  great  changes  in  the  hepatic  circulation 
I  occur  in  new-bom  infants.  The  presence  of  colored  meconium  in 
I  esses  and  of  only  while  discharges  in  others  is  due  to  the  blocking 
e  duels  having  occurred  at  different  periods  of  intra-uterine  life, 
rhen  in  combination  with  the  colorless  fstcEl  dischaiiges  green 
rial  IS  passed  during  the  progress  of  the  disease,  this  occurrence  is 
ibly  due  to  the  chemical  action  on  the  contents  of  the  uitestine,  pro- 
i  in  various  ways,  one  of  which  may  arise  if  mercur}^  has  been 
liistered*  The  tendency  to  spontaneous  hemorrhages  may  be  due  to 
ccuirence  of  a  condition  of  ctu'onic  blood-poisoning,  since  the  arrest 
e  outflow  of  bile  damages  the  liver  to  such  an  extent  that  its  func- 
•  ire  interfered  with  and  organic  fluids  of  a  poisonous  nature  may 
bMi  into  the  circulation.     The  enlargement  of  the  spleen,  the  con-j 
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which  the  secondary  changes  in  the  tissues  of  the  liver  are  causing  with 
the  more  iiiiporUint  functitins  of  ttiat  or^an. 

Symptoms. — ^The  infants  who  are  bom  with  this  disease  are  either 
icteric  at  first  or  become  so  within  the  first  few  weeks  of  life*  They  often 
appear  otherwise  healthy  and  w^ell  nourished.  In  some  cases  there  is  a 
disctiarge  of  normal  meconium  followed  by  colorless  dejections.  In  other 
cases  tlie  l^Bcal  movements  are  clay*coiored  from  the  ver)^  first  and 
remain  so.  The  mine  is  deeply  stained  with  bile.  The  jaundice  is  of  a 
dark-greenish  tinge ^  lasting  until  death.  Spontaneous  hemorrhage  from 
the  umbilical  cord  commonly  occurs  within  the  first  two  weeks,  and  in 
other  localities  in  those  infants  who  sunive  this  early  period.  The  liver 
and  spleen  are  increased  in  she.  If  the  infants  survive  for  some  months 
Uiey  become  more  or  less  emaciated.  Convulsions  and  vomiting  are  apt 
to  occur,  and  death  usually  takes  place  from  exhaustion  or  from  some 
tritling  intercurrent  disease. 

Treatment, — The  treatment  must  necessarily  be  symptomatic,  there 
being  no  know^n  means  by  which  we  can  counteract  the  results  of  this 
malformation. 

Congenital  Obliteration  of  the  InteBtine* — I  shall  merely  refer  to  a 
malformation  which  is  represented  by  an  obliteration  of  the  intestine. 
Malformations  of  this  kind  may  arise  from  constrictions  of  the  parts 
affected  by  fibrous  bands,  probably  the  rinnains  of  peritoneal  adhesions. 

Congenital  Malfonnatdona  of  the  CSeophagris  and  Stomach. — 
Congenital  malformations  of  the  oesophagus  and  stomach  are  mre,  and 
are  described,  in  connection  with  diseases  of  these  parts,  on  page  274. 

Malformations  of  the  Heart  and  the  Blood-Veeaels. — The  varicms 
anomalies  of  the  heart  and  blood-vessels  are  described  on  page  720* 
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Fingers. — Various  iital formations  of  the  extremities  are  met  with  in 
new-born  infants,  one  of  these  is  six  instead  of  five  fingers. 

Another  malformation  of  this  kind,  called  webbed  fingers,  is  quite 
common.     S  mimical  interlerence  is  indicated  in  both  cases. 

Toee. — Infants  are  at  times  born  witli  ejira  toes  and  webbed  toes^  and 
it  becomes  a  sm^ical  question  to  detennine  whether  they  shall  be  operated 
upon.  Tiiis,  of  course,  is  a  question  of  orlhopiedics,  and  is  one  which 
we  need  not  deal  mih  except  so  far  as  to  appreciate  the  importance  of 
preparing  the  foot  properly  for  future  use.  The  greater  freedom  of  move- 
ment required  for  the  fingers,  and  tlie  fact  that  the  hand  is  always  in  sight, 
^H  render  surgical  interference  much  more  necessary  in  malformations  of  the 
^H        hand  than  in  those  of  the  foot. 

f  Chngmital  h^peiirophtf  of  the  feet  and  hands,  and  cmigenUal  dffi^nenty 

^K  of  one  or  more  extremities,  may  be  spoken  of  in  this  connection,  but  are 
^H  too  rare  to  be  more  than  referred  to.  These  malformations  have  been 
^^^       thoroughly  described  by  Thomas  Annandale. 
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Olub-H&Gd  and  Club-Poot* — Club-liaiid  antl  club-fool  are  congenital 
malforniatjoiis  \vlii<  h  nmy  bt^  due  to  an  undeveloped  condition  of  either 
the  bones«  the  llgaiuenls,  or  the  muscles.  In  the  more  simple  forms  the 
extremity  is  pulled  into  the  malposition  by  the  action  of  contracted  mus- 
cles and  tendons,  while  in  tlie  severe  funns  the  bony  framework  may  be 
so  misshapen  that  the  separate  segments  are  almost  nnrecognizable. 
Club-hand  is  oflen  accompanied  by  absence  of  the  radius. 

Tbkatiient. — The  treatment  of  this  class  of  defomiitit^s  is,  of  course, 
purely  in  the  province  of  the  orthopaedic  surgeon.  All  that  I  wish  to  do 
in  referring  to  tJiem  is  to  suggest  how  mncti  may  be  accomplislied  by 

pie  manipulations  with  the  hand.  The  mother  should  be  mstructed 
rub  tJie  foot  and  leg  twice  daily,  and  to  make  firm  pressure  against  tlie 
shortened  muscles  by  trying  to  bring  the  hand  and  foot  into  the  normal 
position.  1  have  seen  slight  cases  cured  by  this  simple  means,  and  even 
moderately  severe  ones  so  much  benefited  that  subsequent  treatment  with 
orthopaedic  apparatus  became  much  easier, 

Oongenital  Dislocation  of  the  Hip. — ^Coiigenital  dislocations  of  all 
the  joints  are  sometimes  fomid,  the  most  frequent  and  most  important 
being  dislocation  of  the  hip.  This  is  now  thought  to  be  caused  by  a 
&ulty  development  of  the  acetabulum  and  the  head  of  the  femur, 

Stmptoms.— The  symptoms  are  of  a  kind  that  readily  escape  notice 
during  infancy,  and  are  first  seen  when  the  child  should  begin  to  walk. 
It  is  then  noticed,  if  he  can  hold  himself  on  his  feet  at  all,  that  the  abdo- 
men is  very  prominent,  the  back  an-hed,  and  the  buttocks  seemingly  en- 
larged :  at  least  this  is  the  case  if  th*.^  deformity  is  bilateral,  which  is  the 
form  usually  met  with.  On  examining  the  joint  wj?  fmd  that  the  trochan- 
ter is  above  N^laton^s  line,  but  it  can  by  traction  on  the  leg  be  drawn 
doi^iTi  to  its  proper  place  without  causing  any  discomfort  to  the  child.  If 
the  deformity  is  unilateral,  one  leg  will  appear  shorter  than  the  other,  and 
the  child  wilt  walk  wdth  a  rcplling  limp.  This  condition  should  be  care- 
fully looked  for  when  an  infant  at  the  age  uf  fourteen  or  lltleen  months 
has  made  no  especial  attempt  to  walk,  or  when  on  attempting  to  do  so  it 
does  not  succeed. 

Trkatmestt-- — As  openitive  treatment  has  not  proved  very  successful  in 
these  cases  and  is  not  to  be  employed  until  the  child  is  over  three  years 
old.  the  best  method  of  treatment  is  by  massage.  If  the  disease  is  unilat- 
eral it  sliould  in  addition  to  the  ma,ssage  be  tmated  with  a  high  shoe. 

Conffenital  Dislocation  of  the  Kneo.^ — Next  in  order  of  frequency  to 
congenital  dislocation  of  the  hip,  but  rare  in  comparison,  is  a  dislocation, 
or  rather  a  partial  dislocation,  of  the  knee.  In  tlxis  condition  the  tibia  is 
found  riding  lonvard  upon  the  condyles  of  the  fenuir,  so  that  the  knee- 
joint  can  Readily  b**  put  into  hyperex  tension  and  the  toes  made  to  point 
towards  the  f*»rehead. 

Birth  Faralysis.^-Birth  pamlysis  will  be  considered  in  connection 
with  di^ases  of  Uie  nen^ous  system.     It  may  be  present  either  in  the 
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muscles  of  the  lace  or  in  those  uf  tlie  extremities,  and  is  due  to 
upon  the  nen^es  made  by  the  forceps  or  by  too  great  traction, 

GENERAL  BISEASES. 

Asphyxia *^T he  ejirliest  paLholojrfcal  condition  which  is  broug^hl 
our  notice  at  birth,  and  one  which  requires  immediate  treatment,  is 
ph}^ia.     This  condition,  which  is  a  failure  of  the  circulatory  mechaij 
to  assume  its  extra- uterine  function  of  oxygenating  the  blood,  endang 
the  Ufe  of  the  infant  from  carbonic  acid  poisoning.     It  may  arise  eitl 
from  mechanical  pressure,  as  from  winding  of  the  cord  around  tlie  ne 
from  an  incomplete  expansion   of  the  pulmonary  alveoli,  aieledam, 
fn>tn  otiier  causes  ctjnneeted  with  the  un perfect  oxygenation  of  ttie  bIcH 
of  which  we  have  verj^  little  knowledge.    In  any  case  tlie  cause,  if  knoi^ 
must  be  quickly  removed.      This  class  of  cases  belongs  so  directly  I 
the  province  of  obstetrics  that  it  need  hardly  be  more  than  mention^ 
Prompt  measures  for  perform  intr  artificial  respiration,  as  by  Crede's  metho 
and  tiie  stimulation  of  the  pneuniegastric  ner\'e  by  the  application  of  bea 
cold,  and  electricity,  should  be  borne  in  mind  :  they  are  well  described! 
Dr,  Edward  Reynolds's  work  on  practical  midwifery.  * 

Aoute  Fatty  Defeneration  of  the  New-Bom  (^Btihrn   dutease), — ^ 
affection  which  lias  been  called  acute  fatty  degeneration  of  the  new-bol^ 
was  described  by  Buhl  m  1S6L     It  is  not  a  disease  of  conunon  occu:f" 
re  nee,  and  its  etiology  and  pathology  have  not  yet  been  satisfactorily  dc^ 
tennined,     Runge,  of  Don^at,  has  wTitten  more  fully  on  this  disease  thart 
any  other  author,  and  I,  am  indebted  to  him  for  the  careful  deseriptior* 
which  he  has  made  of  the  affection  and  the  literature  which  he  has  col— ' 
lected  concerning  it  ] 

As  the  anatomical  diagnosis  can  be  niade  only  by  using  the  microscope, 
the  disease  has  probaily  often  been  overlooked,  and  the  cause  of  death 
ascribed  on  the  one  hand  to  inanition  and  on  the  other  to  such  especial  ^ 
forms  of  hemorrhage  in  the  new-boni  as  omphalorrhagia  and  melaena.     If  ' 
the  numerous  causes  of  hemorrliage  from  the  cord  had  been  more  care- 
fully examined  anatomically,  the  disease  would  probably  not  have  re-  i 
mained  m  long  unknown*  i 

Etiolooy* — The  etiology  of  acute  fatty  degeneration  of  tiie  ncw*bom 
is  very  obscure.    The  disease  occurs  in  animals  as  well  as  in  human  beings^ 
but  the  investigations  made  by  different  observers  both  on  animals  and  on 
infants  are  so  varied  in  their  results  that  we  cannot  at  present  consider  , 
that  we  know  much  about  the  cause  of  the  disease*     It  is  sii^iiificant,  j 
however,  titat  Buhl  in  his  classic  description  of  the  disease  states  empbati-  I 
cally  that  ttie  vessels  of  the  coni  are  not  affected,  so  that  if  it  is  due  to 
sepsis  the  sepsis  must  have  occurred  in  intra-uterine  life  through  the 
moutli,  the  intestinal  canal,  or  the  umbilicus,  but  without  producing  any 
change  in  the  umbilical  vessels.     This  can  scarcely  be  considered  proba- 
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bk    We  know  nothing  t  onceniing  the  etiolog}^  nf  this  disease,  not  even 
wheihcT  it  is  of  intra-  or  extra-uterine  origin. 

Pathology, — The  pathological  conditions  which  represent  the  disease 
consist  of  a  parenchjTnatoiig  inHainmation,  followed  by  a  fatly  degenem- 
Hon  of  the  tissues  of  the  ht-art,  liver,  and  kidneys,  and  heniorrhRges  in 
the  various  orgaJis.  The  post-mortem  examination  of  infants  dying  of 
litis  dis4fas£f.  as  a  rule,  shows  the  follo^vnig  changes.  The  cadaver  is  livid 
and  usually  icteric.  Hemorrhages  and  cedema  are  often  found  in  the 
skin.  The  unibilicus  and  the  tissues  surrounding  it  are  at  times  stained 
^«ith  bloody  but^  as  a  rule,  are  otherwise  normal.  The  umbilical  vessels 
^^  in  most  rases  noniial.  These  hemorrhages  are  especially  found  in 
the  dtira  and  pia  mater,  in  the  pleura  and  pericardium,  and  in  the  con- 
[lieclive  Ussue  of  the  mediastinum :  they  also  occur  in  the  thymus  gland, 
in  tile  pt^ritoneuni,  in  the  muscles,  and  in  most  of  the  mucous  membranes* 
Tht*  brain  is  found  to  be  soft,  usually  full  of  blood,  and,  if  icterus  is  present, 
IS  stained  yellow.  The  lungs  often  show  hemorrhagic  infarction,  and 
ill  the  bronchi  bloody  mucus  or  pure  blood.  The  alveolar  epithelium 
hi  a  condition  of  Mty  degeneration.  The  muscles  of  the  heart  are 
friable.  In  the  early  stages  they  are  rigid  and  dark  red,  while  m  the 
Wer  stagis  they  become  softer  and  paler.  In  almost  all  of  them  the  pro- 
^^■^ss  of  fatly  degeneration  is  tbund.  In  recent  cases  the  tissues  of  the  iher 
^■^  blood-red,  wliile  in  the  later  stages  they  are  pale  and  icteric.  The 
HYer-cells  contain  fat-drops  and  granules  of  biliary  coloring  matter.  The 
^>fcm  is  usually  fomid  to  be  enlarged,  and  its  parenchyma  is  soft  and 
^iHQst  fluid.  Hemorrhages  may  be  found  in  the  walls  of  the  slonmch 
^d  intGginej  and  their  cavities  are  often  found  to  be  filled  with  blood, 
ifultipli-  hemorrhages  are  found  in  the  parenchyma  of  the  kifJnei/,  The 
^oftei  is  swollen  in  the  early  stages,  is  filled  with  blood,  and  is  pale  and 
jrcltowtsh.  The  epitlielium  of  the  convoluted  tubules  shows  marked  fetty 
d*:^nenition,  and  the  canals  are  often  filled  wiih  fatty  degenerated  mate- 
liaL  The  process  of  fatty  degeneration  does  not  in  all  cases  affect  all  the 
of^ans.  In  some  the  changes  may  be  absent  or  a  parenchymatous  con- 
dition may  be  present 

ISyhptoiis, — The  infants  who  are  affected  by  this  disease  are  usually 
bom  in  a  condition  uf  extreme  asphyxia  without  any  apparent  cause  for 
ft.     Attempts  at  resuscibition  are,  as  a  rule,  only  partially  successful,  and 
at  limi^  not  at  all  so,  many  of  the  cases  dying  at  once.     Diarrhcea  is 
eoitunonly  present,  and  is  often  accompanied  by  blood  fnnn  the  rectum. 
There  is  sometimes  vomiting  of  blood.    Often,  after  the  cord  has  separated, 
M there  may  be  a  parenchymatous  hemorrhage,  which^  although  small  in 
^amount  is  at  times  sullident  to  cause  death.     There  is  usually  a  bluish 
color  of  tlie  skin,  wliich  changes  gradually  to  yellow  or  a  nuxture  of  yel- 
~  low  and  blue.     Hemorrhages  occur  frequently  in  the  skin,  the  conjunctiva, 
mucous  niembranes  uf  the  mouth  and  nose,  and  sometimes  the  outer 
Icterus  may  be  present  in  these  cases,  and  at  times  may  become 
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intense.  Sometimes  oedema  occurs,  and  without  any  noticeable 
temperature  there  may  be  a  rapid  collapse,  followed  by  death,  comr. 
^^ithin  the  first  fourteen  days  of  life.  These  symptoms  are  not  alwa 
well  marked  as  I  have  just  described  them.  The  external  heinorrl 
may  not  occur,  and  the  cyanosis,  slipfht  at  first,  may  rapidly  incnt^as* 
be  followed  by  sudden  deatli.  This  sometimes  happens  so  qujeklj 
we  are  reminded  of  the  conditions  which  are  met  with  in  cases  of  c 
by  violence. 

DiAGNOSis-^ — A  definite  diagnosis  cannot  be  made  witliout  a  ca 
microscopic  examination.   This  disc^ase  must  not  be  confounded  Mith  p 
phorus  or  arsenic  poisoning,  in  which  the  or^ns  undei^o  similar  p 
ological  changes.     The  history  of  the  case  and  a  chemical  examina 
of  the  oi^ns  will  enable  you  to  eliminate  these  other  causes  of  fatty 
generation.     The  differential  diapiosis  between  this  disease  and  cases 
sepsis  in  wlilch  hemorrhages  and  parenchymatous  changes  occur  is  \ 
ditTicult-     When  the  vessels  of  the  cord  are  alTected,  we  must  in  ir 
cases  consider  the  cause  to  be  septic  ;  w^hen  the  eases  occur  in  groups^ 
is  seen  at  times  in  hospitals  or  other  places  where  a  number  of  infa 
are  gatlxered  together,  this  same  cause  must  be  suspected ;  also  wli 
putrefactive  changes  have  progressed  rapidly  in  the  cadaver  we  should 
inclined  to  regard  the  case  a^  one  of  septic  poisoning,  as  these  chaiig 
according  to  Hecker,  do  ncd  occur  in  the  specUlc  disease  called  U 
degeneration. 

Fatty  degeneration  at  times  simulates  so  closely  the  appearand 
caused  by  death  from  suflfocation  tliat  its  presence  becomes  a  questk 
of  great  importance  from  a  medico-legal  stand-point.  The  cyanosis,  It 
condition  of  the  lungs,  and  the  ecchymoses,  also  the  absence  macroscop 
cally  of  otlier  organic  changes,  can  easily  suggest  sufibcaLion,  For  thi 
reason  m  all  cases  of  death  among  new-born  children  where  there 
suspicion  of  asphyxia,  a  careful  Uiicroscopic  examination  should  be  i 
of  all  the  organs, 

PEOfiXosis* — ^The  prognosis  in  this  disease  is  very  unfavorable;  a! 
the  cases  in  which  the  symptoms  an*  pronounced  die.  It  is  possibU 
that  the  milder  forms  of  the  disease  can  recover,  but  as  yet  w*e  da  not 
know  enough  about  this  class  uf  eases  to  state  what  proportitui  of  theui 
lives. 

TBEA^^«E^T,— Fmm  what  has  been  said  conceming  Ibis  disease  it  will 
be  readily  understood  that  the  treatment  is  usually  unsuccessftil  Stiiuu* 
lants  should  be  used  and  the  food  cai-efully  regulated. 

Infectious  HsemofflobinBBmia  of  the  New-bom  (ijifeHiotm  AtFwio- 
f/lobinuri€i  ;  IVhdrrM  (IiHeajie), — Infectious  I  hemoglobin  ten  da  is  an  affec- 
tion which  is  met  with  in  new-bom  infants  usually  in  tlie  early  days 
of  lite,  and,  as  a  rule,  arises  as  an  endemic  disease  in  hospitals.  A 
specific  micro-organism  has  not  yet  been  discovered,  yet  the  endemic 
character  of  I  he  malady  and  ttie  clianges  wliich  are  produced  in  the 
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blood  warrant  us  in  supposing  that  il  m  an  infectious  dLseas*?.  Al- 
Ihouirh  it  had  been  descrit>ed  at  an  earlier  date,  yet  the  most  systematic 
di^'riptbii  of  it  wlik'h  had  appear*Ml  up  to  the  year  1879  was  that  by 
Wiut'kel,  who  in  that  year  reported  twenty 4hree  eases  of  an  endemic 
affection  obsen^ed  by  him  at  the  Dresden  Lying-in  Hospital,  The  disease 
nas  characterized  by  extreme  cyanosis,  icterus,  ha?nioglobinuria,  somno* 
ience.  rapid  collapse,  and  the  absence  of  fever.  Although  in  many  re- 
specb  it  resembled  closely  the  acute  fatty  degeneration  described  on  page 
ZV2.  yet  it  had  such  characteristic  symptoms  and  conditions  of  its  own 
that  for  the  present  it  should  be  kept  separate  from  that  disease,  I  am  in- 
deM^  to  Range  for  a  description  of  this  disease.  An  analysis  of  Winckel's 
shows  ttiat  it  usually  begins  on  the  fourth  day  of  life,  and  that  it 
y  attack  strong,  well -developed  infants.  The  course  of  the  affection  is 
ver>'  r^pid,  its  average  duration  being  about  thirty-two  hours.  Twenty- 
five  and  a  half  per  cent,  of  all  the  children  bom  at  the  time  when  this 
epidemic  occurred  had  the  disease,  and  of  these  nineteen  per  cent  died. 
Etiology. — The  etiology  of  ttiis  disease  is  obscure.  Winckel  had  the 
m^ans  carefully  examined  chemically  for  poisons,  such  as  phosphorus, 
aisenic,  and  chlorate  of  potash,  but  with  negative  results.  Examinations 
in  rei^mtl  to  carbolic  acid  poisoning  have  also  been  made  in  these  cases, 
I  with  negative  results, 
■  The  resend>lance  of  this  disease  to  acute  fatty  degeneration  of  the 
new^^m  is  very  striking.  Most  of  the  symptoms  are  common  to  both 
dbew^s.  Liarger  hemorrhages  are  also  not  uncommon  in  this  disease, 
but  ane  not  so  marked  as  in  acute  fatty  degeneration.  The  striking  points 
of  difference  btv  the  presence  of  haemoglobinuria  and  the  fact  that  lai^^e 
Qumbei^  are  affected  at  the  same  time  in  infectious  haemoglobiniemia, 
while  these  conditions  have  not  been  found  to  occur  in  acute  fatty  de- 
genemtion.  In  studying  the  literature  of  this  disease  we  find  a  number 
of  ijb5i*nations  by  different  authors.  Dr.  W,  S.  Bigelow  describes  an 
epidemic  at  the  Boston  Lying-in  Hospital  in  which  the  chief  symptoms 
Were  a  dark  color  of  the  skm  nisembling  somewhat  that  produced  by  the 
administration  of  nitrate  of  silver,  hiemoglobinuria,  diphtheritic  deposits 
on  certain  of  the  mucous  membmnes,  and  dark  brown  faecal  dejections. 
hi  this  epidemic  ten  infants  were  attacked  and  eight  died,  the  average  du- 
mtjon  of  the  disease  being  Hve  days.  In  one  of  these  cases  phlebitis 
timbilicalis  occurred-  Similar  cases  have  been  reported  by  Parrot  and 
Hiftz,  in  which  the  urine  was  brown  and  strongly  tinged  with  blood,  and 
lli€»  kidneys  and  liver  showed  llie  <*ondition  of  fatty  degeneration. 

Epstein,  of  Prague,  mentions  sinular  cases  in  w^hich  prominent  features 
wei^  the  thickening  of  the  bloody  w  hich  made  it  impossible  to  get  a  drop 
to  rxumine^  and  the  dark  brown-red  color  of  the  urine.  Epstein  tliinks 
that  tills  disease  is  a  septic  process  which  probably  starts  in  the  gastro- 
enteric tmcL  He  believes  that  he  can  controvert  the  apparent  absence 
lt*ver  by  the  feet  that  in  the  diseases  of  new-boni  mfants  great  and 
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sudden  variations  of  temperature  occur,  and  in  consequence  the 
perature^  tur  its  record  to  be  of  value,  shouJd  be  taken  verj^  o 
Whether  this  is  so  or  not,  Hie  dist^ase  has  CLTtain  pecuUarities,  pointifi 
some  cases  to  an  apparent  n*  let  ion  with  sepsis,  and  in  others  io  a 
fatly  degeneration,  Tho  obsL-urity  as  to  the  etiology  of  the  disease 
been  rendered  still  greater  by  the  incomplete  examinations  whicli  h 
been  made  of  this  i^lass  of  eases,  with  the  exception  of  those  by  Wini 
and  Bireh-Hirsi'hield. 

Pathology^ — A  careful  post-mortem  examination  of  Winckels  ta 
showed   lliat  there  was  cyanosis  of  the  external  and   inlenial  or^ 
Except  in  one  instance,  no  pathological  condition  of  the  vessels  of  i 
cord  was  described.     The  tiortex  of  the  Hdnfy  was  found  to  be  vvi< 
than  normal^  to  be  of  a  brownish  color,  and  to  present  numerous  miiu 
hcmorrtiages.     In  some  places  the  pyramids  were  entirely  black-red 
color,  and  in  other  places  numtpous  black  stn^aks  were  found  w^hich  co 
v€»rged  h>  the  papilla*,    Tliis  coltir  was  caused  by  tlie  filMnj?  of  the  strai|| 
tubules  with  trranules  of  lifemoglobin*     Intact  er)^thRicytes  were  nei^ 
fouud.     Tin*  himhier  was  found  to  contain  greenish-brown  urine.     T^ 
xpiem  was  strikingly  enlarged  and  hard.     Its  length  was  about  7.6  c**^ 
(3  incJies),  and  its  weight  25  grammes  (f  ounce).     It  w^as  black-red      ^ 
color,  and  on  sef-tion  the  surface  was  smooUi.     Microscopic  examinati< 
showed  a  considenible  accumulation  of  brownish  coloring  matter,  pai 
free  and  partly  in  the  pnlp-cells. 

In  addition  to  these  appearances  in  special  organs,  minute  hemo] 
rhages  were  found  in  nearly  all  the  organs,  hut  especially  in  the  pie 
pericardium,  endocardimn,  mucous  membranes  of  the  stomach  and  suia! 
intestine,  and  kidney :  they  were  also  found  in  the  dura  and  pia  male 
and  under  the  capsule  of  the  liven  The  iymph-follicles  were  swollen, 
especially  Peyer*s  patches  and  the  mesenteric  lymph-glands.  A  niici 
scopic  examination  sliowed  fatty  degeneration  of  many  important  organs, 
especially  the  liver,  and  at  times  of  the  muscles  of  the  heart.  The  bac- 
teriological examinations  w^ere,  as  a  rule,  negative,  especially  as  regards 
the  tissues  of  the  intestine.  Clumps  of  bacteria  were  found  only  once  in 
the  liver  and  once  in  the  kidney- 

SYMPTosts* — ^The  first  aymptoms  w^re  generally  restlessness  and  cyano- 
sis, not  only  of  the  fece  but  also  of  the  body  and  extremities,  and  especi- 
ally of  the  back*  The  color  increased  progressively  until  it  became  a  deep 
blue.  To  this  was  added  an  icteric  color,  which  when  death  did  not 
occur  within  twenty-four  hours  became  very  marked.  The  respiration 
was  rapid ;  the  pulse  was  not  especially  incroiised  in  rate.  The  rectal 
temperature  never  rose  higher  than  38/1^  C.  {lOO.O"  F.).  The  skin 
generally  felt  cooL  Vomiting  and  diarrhoea  occurred  in  some  cases.  Tlie 
most  striking  symptom  was  Uie  appearance  of  tlie  urine.  It  had  a  paJe- 
bro^Tilsh  color,  and  was  passed  Jmjuently,  and  often  with  considerable 
stmining.     An  exanunation  showed  that  the  color  was  due  not  to  bile, 
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but  lo  tia^tiinglobln.  la  tiie  siHliment  were  tbuiid  numerous  epithelial 
cells  firnni  the  walls  of  the  kidney,  ^mnular  casts  with  bluod-corjmseles 
adtierprii  \n  Iheni,  niifroeotTi,  masses  of"  detritus,  and  urati*  of  amnionia* 
A  small  ciuantity  of  alburuin  was  present.  Later  in  the  disease  eon- 
Tuisions  oerurred,  fnllowed  rapidly  by  death.  It  was  noticed  that  if  the 
skitin,  where  the  cyanosis  was  most  marked,  was  scnitehed  and  then  presstxi 
bant  a  lt*nacinus,  almost  biark-broM^n  fluid  exnded.  An  examinatiun  of 
the  bhxKl  showed  a  marked  lutTease  of  leueocytes  and  numerous  krui- 
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H  In  other  (^aues  begj<les  those  of  Wiriekers  irr  wjiich  the  blooij  was  ex- 

^^amuied  the  rondition  was  found  to  J)e  one  of  liieiiuigltibin^enna.  The  per- 
^^■jmlai^  af  hfpmoglobin  was  hitrtu  antl  free  ha?moglnbin  was  found  in  the 
^^nlocjd-sprum,  while  the  i*r>dhnH  yh»s  were  greatly  reduced  in  number,  at 
—^    times  amounting  to  only  1J0U,UU0  or  even  less. 

H^  TnEXiMEKj. — ^The  trtmtmenl  should  be  the  adnunislmtion  of  oxypt^n 
^■jiiid  stimulants,  and  forced  feeding  by  means  of  a  dropper  where  the 
^^^tfimt  is  too  \^eak  to  surk, 

I  Hemorrhage  in  Barty  Lif©^ — Spontaneous  hemorrhage  ot  curru%'  at 

mmm  period  during  the  early  years  of  life  Ls  not  uncc)nmujn*  These 
bemorrhages  may  occur  either  in  the  skin  or  from  some  trifluiir  tmumatir 
Iftgicm,  or  they  may  take  piac*^  in  varitnis  internal  oi^ans,  and  espi^^'ially 
from  the  mucous  nunnbmne  of  tlie  mouth  and  the  gaslro-enteric  tract. 
A  ■  ^  "''  division  of  this  class  of  cases  has  never  been  ttioroughly  mach% 
§1^  -'  s5id)ject  has  always  been  somewhat  involved  in  obscririly.     The 

protiabilrty  is  that  tJu^e  spontaneous  hemnrrha|?t*s  are  simply  symptomatic 
of  diflferent  specitic  diseases,  and  that  as  our  knowledp*  of  these  diseases 
men^sses  We  sliall  (Ind  it  necessary  to  make  a  clear  distinction  between 
cases  which  now  are  spoken  of  under  one  head.  Ttie  propriety  of  sepa- 
mting  cases  of  sjKmtaneous  hemorrhage  wtiich  occur  in  the  early  days 
and  w**eks  of  life  from  those  whi(  h  arise  latt  r  has  been  shown  by  Town- 
I  send.  He  has  by  a  series  of  observations  corroborated  tin*  now  generaify 
H  acrepted  opinion  tliat  the  henu}rrhages  which  occur  in  the  new-bom 
shoukl  b<*  separated  fn>m  those  met  with  in  ronm^ction  uith  the  haemophilia 
of  a  biff  pi*riod  of  (^hildhood  and  of  aiiults,  lie  has  call</d  this  disease 
thi*  h0vmrrluigie  disediie  of  the  neH^boni.  The  hemorrhages  which  occur  in 
new-bom  infants  ar**  so  general  in  th*nr  distribution,  and  yet  so  uniform 
in  their  K^neraJ  symptoms,  tlial  they  caJi  well  be  classed  under  this  one 
beadimr.  Tliese  hemorrtiages  occurring  in  the  early  weeks  of  life  run  a 
df*flrttle  ronn?r\  and  end  in  death  or  in  complete*  rtn-overy.  The  self- 
limtlcHl  rmture  of  Uiis  affection  corresponds  to  what  is  seen  in  the  acute 
iRfertifJUS  diseases,  aiid  suggests  a  relationsliip  to  Ihenu  The  hemorrhage 
may  arise  from  the  gastro-enteric  tract*  from  the  mouth,  the  nose,  or  the 
tmibitirijs.  also  fnmi  the  skin,  and  in  tite  latter  case  may  show  itself  in 
the  form  of  ecctiymoses,  .\gain,  it  rjiay  occur  in  tlie  form  of  hemorrhages 
la  Ihi?  afcclooiiiia]  cavity,  the  meuing^'s  »»f  the  brain,  the  pleura,  the  Iinig, 
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and  the  thynms  jjlanrt.    Townsend  has  collected  fifty  eases  of  this 
aiid  has  tabiilaft*d  the  sources  of  the  hemorrhage,  as  follows: 

Li»ci&lity.  Cktci. 

I nt^-iiti  Rvs .,.,.,. , , ,    »  . .  . , ,,»...,,«,,  SO 

SUiinach ,,..... ,.,.,.,, *,,..>......  14 

Mmnh , , ...  U 

Ku?e _.,,.. ,.... .._   .  12 

iTnilnlictis , , .   . , IS 

EdGhym(»i8  In  skin  ,..,.,.*.,.♦....**.....**.*.....*...,...... 21 

Scrait'h  of  *jkin . . , , .»...*...*...*.,. * ,      I 

Cephalhg^matoma,  ,.*.»,..,...»,, ...,..»      S 

Meninges  .,.,,* » ...,...,,.........., ,..«..,..       4 

AbdLimlnal  cavity.  ,...^,».., ,,..,,,,♦.,,,.*,,.., ,,..,,*,..,       2 

Pleuriil  tavitv  * , .  * **.,....*,*..**...*,.,.....,.... , , .  *      I 

Lung . . . , , , * ,..-...*. 1 

ThymuB  glimd. . , ,..,..... ..,,. ....,,.,....,* 1 

Froni  the  ;^t&irf>-€>nt4?ric  tf»ot,  ntja^i  and  urobiUcuB,  ni!«onipitnied  by  ecchy- 
mijsiE  i  n  the  pkin  .,.,.,........,,...»..***.,.....».*.**...-..,*.*.      3 

From  the  gii.^tnM?rittric  tra4;t  uldne. ..»,....«......,...*...»>*  Ift 

Fftim  the  umbnit.'UB  uloDt^ ,.,,.,,» ,..,».,,_..,,,,,,,,,. , ,       $ 

From  ecchymofiia  in  the  ekin  aluce,  ...,,..*,....,,... , ,      li 

The  mortalily  in  these  eases  was  62  per  cent     The  bleeding  first 
showed  itself  in  all  but  three  within  the  first  seven  days  of  Ufe,  the  ex- 
eeptiojis  being  on  tlie  eiglitli,  nintli,  aiKi  luurteenUi  days.     The  henior-   _ 
rha^e  in  the  majority  of  tltese  cases  began  on  the  seeond  or  thircJ  day,  I 
thirteen  starting?  on  the  second  and  sixteen  on  the  third  day^  while  only 
eight  be^an  on  the  fourth  and  two  on  the  first  day.     One-half  of  the 
fatal  eases  lasted  one  day  or  less,  and  all  the  others  died  within  a  week* 
except  one  ease,  in  whieh  death  took  place  from  the  efTeets  of  the  heuior-  M 
rhage  on  the  eighth  day  and  several  days  after  the  bleeding  had  eeaised. 
The  cases  ttiat  lived  recovered  within  nine  days,  and  two-lhir<ls  of  tliem 
within  five  days.  ■ 

The  cases  of  pseudo-nienstrualion  which  occur  not  unromnionly  in 

tthe  early  days  of  life  should  not  be  included  in  the  cases  which  are 
classed  under  the  heading  of  hemorrhagic  disease.  The  hmmrrhagic 
dintrm'  is  apparently  infectious  and  is  a  general  and  not  a  local  one,  and 
is  found  nmrt^  fretjuently  in  hospitals  than  in  private  practice.  This  fact 
is  well  exemplified  by  comparing  the  percentage  of  hemorrhagic  cases 
which  o^^ctirred  among  72:25  infants  observ^ed  in  the  Boston  Lying-in  Hos- 
pital and  its  (Uit-t>alient  department  The  pi^rcentage  of  the  disease  in 
the  hosjatal  itself  was  represented  by  (X57,  while  0»I0  repa^sented  the  [iro- 
portion  outside  of  the  hospital.  In  Townsend  s  fifty  cases  the  proporiion 
of  females  to  males  was  as  20  to  30.  In  four  of  Townsend's  cases  ttie 
hemorrhage  took  place  in  several  other  places  as  well  as  at  ttie  base  uf 
the  cord,  but  the  patients  recovered  and  the  cord  separated,  in  one  case 
in  two  days  and  in  Ihe  ottier  thn^e  in  four  days  after  the  cessation  of  the 
disease,  wilbout  a  fresti  hemorrhage  occurring* 

In  fourteen  of  these  fifty  cases  the  temperature  was  cart^iiDy  obser^  ed, 


I 
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ptd  ill  all  but  two  was  found  to  hv  elevated  at  first  from  m.^°  C,  n01° 
tf  til  39.5^  a  {103.1°  R),  and  in  one  c-ase  to  4L1°  C.  (106°  F.),  After 
frfr?  tM*ssatioii  of  the  heinorrliages  the  teniperatuni  was  normal,  and  often 
^bficiriiiaL 

ji  To  recapitulate :  it  would  seem  that  we  are  warranted  in  considering 
p  ci  beast'  as  one  of  a  general  nature,  and  hi  feet  ions,  for  the  ibl  lowing 
■sons,  (1)  It  oecuis  usually  in  hospitals.  (2)  It  is  seif-lhiiited  in  its 
lirse,  and,  although  a  dangerous  disease,  may  be  romptetely  recovered 
^111  in  one  or  I  wo  weeks  and  never  return.  (3)  The  temperature  is 
tB^^d  during  the  continuation  of  the  chief  symptoms,  and  becomes  normal 
l^ubnonnal  when  ttie  heinorrliaj^e  has  ceast'd, 

j  Kitter  at  tiie  Pni^^ue  Foundling  Hospitixl  has  ako  noticed  a  great  pre- 
kiciemnee  of  cases  occurring  in  hospital  deliveries  over  those  which 
fM'^  met  with  outside  of  I  he  hospitals. 

Mm  connection  witli  the  tieniorrhage  which  otxui's  in  the  gastro-enteric 
t^  the  tar-color  of  the  intestinal  dejections,  arising  from  the  hemor* 
taldng  place  high  uj>  in  the  intestine,  is  noticeable.  The  resem* 
te  of  the  color  of  the  dejections  to  ttuit  of  nieeonium  may  cause  the 
to  be  overlooked.  A  slightly  pink  tinge  on  the  napkin  amund 
dejection  is  often,  however,  seen,  and  where  there  is  a  doubt  as  to 
either  the  stain  is  from  blood  or  not,  it  can  usually  be  detennined  by 
jfe^wis  of  the  microscope.  When  the  cort^mscles  have  become  disiute- 
^led,  as  at  times  occurs,  the  hEfimin  crystals  may  be  recognized  by  means 
f  U  siini>le  test  w^hich  I  shall  speak  of  later.  The  post-mortem  exaniina- 
hm  which  w^as  made  in  mne  of  these  cases  tJirows  no  additional  light 
P\>on  the  nature  of  the  affection.  The  source  of  the  hemorrhage  was 
fcnind*  but  in  no  case  were  there  any  gross  lesions  of  the  mucous  mem- 
brane or  the  blood-vessels.  In  all  these  cases  the  infants  looked  very 
l^ienijc.  In  one  case  cultures  were  made  by  Professor  Councilman  from 
the  blood,  with  negative  results.  We  do  not  know*  wiiat  the  cause  of  this 
ilbease  is,  but  it  is  probable  that  in  the  great  majority  of  cases  it  has  an 
infectious  origin. 

*  Tlie  following  case  is  especially  interesting,  as  it  shows  an  unusual 
fesult  of  the  blood  examination. 

Tiie  in&iil  was  three  diys  old.  and  presented  a  blanched  appearance  of  the  ikin, 

ritli  isbiitis  on  the  napkin  around  the  triteslinal  dir^cKarges.     These  stains  wer«  ex- 

»  <  the  folkiwing-  way,     A  dnip  uf  the  semi-liquid  dejediou  was  mixe<l  with  a 

l<  d  ace^lic  acid  and  .a  few  crystals  of  common  salt  oti  a  glass  slide  and  h*mli*d 

b  l^>ihi!g.     On  dr5ing  the  preparation  and  examining  it  under  the  inicrosnope,  the 

brk  rhomtik  crystals  of  hi^niin  were  easily  recognized »  ahowiinf  as  that  we  were 

k^inir  with  t  case  of  hemorrhage  taking:  place  prohahly  high   up  in  the  intestine. 

in  ^xntmtmtittu  i*f  \W  hlwid  l>y  Dr,  WeniWiiHh  K'^ve  the  fotliiwinif  results  ; 

EfrtJbPi>cyt«» *.......,.. ._...,_.,,.  fi,24^5,000 

UrmtigkMn  ...  .....,..,- ..*..,...* , 12^5  per  eent. 

Tb*  bhwwi  spreiid  \*efy  thickly  and  rttained  p*>orly,  but  the  polynuclear  leucoeytet 
Lp|»«ared  ^T<*at]y  in  excess  of  Uie  other  fr>rras. 
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The  casus  which  are  commonly  designated  as  mdcena.  neonaio 
should  be  classed  under  this  heading  of  the  hemorrhagic  disease  of 
new-born. 

An  interesting  case  of  this  disease  was  seen  by  me  in  eonsultal 
with  Dr.  Bush. 

A  male  iiifaiit  apparently  healthy  at  birth  developed  on  the  third  day  of  its 
ecchyniosHS  on  its  head,  j^roins,  and  one  foot.     There  was  also  hemorrhage  from 
upper  part  of  the  intestine  on  the  fifth  and  sixth  day,  the  dejections  being  tar-colo 
from  altered  hlo<)<l  which  simulated  meconium.     On  the  fifth  day  the  child  develo} 
a  marked  paralysis  of  the  left  side  of  the  face,  and  to  a  less  de|irree  of  the  left  ann  a 
lej;,  presumably  from  a  meningeal  hemorrhage.    On  the  seventh  day  of  the  disease  i 
hemorrhage  had  apparently  ceased,  as  the  paralysis  was  beginning  to  disappear.    < 
the  twelflh  day  the  paralysis  of  the  left  arm  and  leg  had  improved  :  there  was,  ho 
ever,  still  some  paralysis  on  the  left  side  of  the  face,  but  this  did  not  continue  to  a 
great  extent,  and  in  the  third  and  fourth  weeks  decided  improvement  took  place  inti 
child's  condition,  and  there  were  no  longer  any  evidences  of  hemorrhage  nor  any  pan 
ysis.    The  infant  improved  rapidly  during  its  first  year,  and  became  healthy  andstron 
It  learned  to  walk  and  talk  rather  later  than  usual,  but  at  four  years  of  age  was  i 
a  normal  condition  l>oth  mentally  and  physically. 

I  liave  met  with  a  number  of  (?ases  in  which  these  hemorrhages  oc 
curred  which  varied  greatly  as  to  extent  and  persistence.  The  cases  u 
wiiiftli  umbilical  hemorrhage  was  present  showed  this  same  tendency  t( 
self-limitation,  and  could  be  distinguished  from  those  which  are  classct 
under  luernophilia.  In  fact,  it  is  probable  that  most  cases  of  umbilica 
hemorrhage  are  caused  by  infection  and  are  not  especially  connected  with 
haemophilia. 

The  following  case  of  umbilical  hemorrhage  in  a  male  illustrates  what 
liae?  been  said  conceniing  the  desirability  of  separating  the  hemorrliages 
taking  place  in  th(*  early  days  and  weeks  of  infancy  from  those  which 
occur  later  and  in  childhood. 

Th*^  parents  of  the  infant  w»Te  well  and  strong,  and  were  Russian  Poles.  They  had 
anotlier  child,  eigliteen  nuniths  old.  wliich  was  healthy.  The  mother  had  never  had 
any  miscarria^res,  and  stated  that  her  parents  were  healthy,  as  were  also  those  of  the 
ftiiher.  Tlip  lal)or  was  a  normal  one.  the  child  presenting  in  the  first  position,  and 
nothing  ahnoniial  was  noticed,  except  that  the  placental  end  of  the  cord  continued  to 
bleed  (juite  freely  notwithstanding  the  application  of  two  ligatures.  On  the  day  follow- 
ing tho  delivery  tlie  mother  and  infimt  were  both  doing  well ;  the  latter  showed  slight 
signs  of  icterus,  l)ut  nursed  well,  and  the  former  had  plenty  of  good  breast-milk.  The 
infant  continued  to  tlirive,  except  that  there  was  a  slight  hemorrhage  around  the  inser- 
tion of  the  conl,  which  fell  off  on  the  eighth  day.  After  the  separation  of  the  cord  a 
slight  h(>niorrhage  from  the  unil>i1icns  continued.  On  the  thirteenth  day  the  hemor- 
rliajje  increased,  and  became  very  extensive.  The  infant  was  then  found  to  be  de- 
cidedly jaundiced,  tliough  not  deeply  so.  It  was  nursing  well,  but  looked  thin  and  puny. 
Notliing  abnormal  was  discovered  in  the  physical  examination.  Pale  watery-looking 
blood  was  oozing  from  the  umbilicus,  and  quite  a  large  cloth  had  been  soaked  with  the 
blnod,  giving  evidence  of  a  considerable  hemorrhage.  The  umbilicus  was  plugged  with 
small  pieces  of  lint  soaked  in  ]»erchloride  of  iron,  firndy  compressed  by  a  bandage. 
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'iiKl  .iLUTT;Ati.'  iJTop  dfj^es  of  ftuld  exiract  of  er^ot  and  tincture  of  chloFiiie  of  irod  were 
<KikK<ita  be  fi\en  three  timea  a  day. 

Oolbt  ftHeeiilh  day  the  bemorrhafe  had  somewhat  abated,  bul  it  was  not  Lhoufht 
diinUt  to  rc^moTe  the  bandage  ;  the  er|^t  was  omitted,  on  account  of  nausea  and 
Tuminnr  On  tlie  siiteenth  day  Ihf*  infant  was  reported  to  have  vomited  ami  cried  a. 
iMt  M^  and  the  plugs  of  lint  had  been  forGed  out  of  the  umbilicus,  leaving  a  bleed* 
ififfQilba;  the  umbilicus  was  then  tamponed  with  Monsel's  solution  of  subBuiphale 
ilimt*  the  tineture  of  chloride  of  iron  was  omitted,  as  it  caused  vomiting.  The 
bioiOfTtiafe  iben  kssj^ned  and  at  times  ceased.  On  the  seventeenth  day  the  older 
rhild  pndfd  tht?  infanrs  Up  with  a  pin,  and  on  the  eighteenth  flay  the  lip  was  found 
toltffiitl  bbedinii:.  The  point  of  hemorrhage  was  cauteriased  with  a  stick  of  nitrate 
offilwr.  Tliis  controlled  the  flow  of  blood  for  about  two  hours,  when  it  returned 
lilaaitiaiied.  Compression  of  the  lip  finally  stopped  the  bleeding' on  the  Iwenty- 
ftiltl^llf*  On  Uie  nineteenth  day  the  hemorrhage  bad  ceased  at  the  umbilicus,  and 
tbidliM  eontinued  to  nurse  welb  On  the  twenty-ninth  day  the  bandage  and  lint  were 
fn&Ofid  from  the  umbilicus,  and  the  abdomen  w*as  washed.  There  was  no  bleed- 
lup;  th«  rhild  looked  better^  and  there  was  not  so  much  icterus.  On  the  thirtieth 
iti\  tint  infant  was  reported  to  tie  perfectly  well.  It  continued  to  thrive  from  Ibis  time, 
•ith  DO  rf^rti nvnce  of  the  hemorrhage.  On  the  siilieth  day*  although  1  advised  that 
'  ^' r;ition  should  not  be  perffvrmed,  the  infant,  in  accordance  with  the  Jewish  cus- 
'  IS  circumcised*  I  was  present  at  the  circumcision,  to  see  if  the  hemorrhage 
wijuld  tw  easily  itrrt*slfd*  The  circumcision  was  performed  without  accid*."nt,  and  the 
Itfuofrtiii^  wa^  immediately  arrested  by  a  weak  solution  of  iron*  From  this  time 
^n  wai  t)o  hemorrtiuge,  and  the  child  continued  to  be  strong  and  well, 

Tljifl  r»se  is  an  instance  of  the  self- limitation  of  the  hemorrhagic  disease  of  the  new- 

^m,  4h»rif,  although  it  was  a  pronounced  case  of  umbilical  and  general  hemorrhage  at 

ibrfiiming  of  the  infant's  life,  this  tendency  had  ceased  by  the  end  of  the  second 

nlh,  &»  was  evideiicetl  by  the  ready  control  of  the  hemorrhage  after  the  circumcision. 

b  Another  case  which  came  under  my  notice  the  hemorrhage  took  place  from  the 

CfnaMltcus  in  the  early  days  of  life  at  the  time  of  the  separation  of  the  cord,  and  was 

nimp|et#-ly  uii'^oritr»"ill**d  even  by  ligsitures  passed  around  needles  introduced  through  the 

tkin  tit  tlje  ahdomr^n  on  either  side  of  the  umbilicus.     This  case  eventually  recovered. 

tn  ooo**  of  thes«  cases  has  a  tendency  to  bleeding  developed  in  later  life* 

At  limes  we  aieet  with  w^hal  are  apparently  very  mild  rases  of  tliis 
The  following  case  was  seen  in  constiltation  with  Dr.  Geoige 


Tbe  inlmit  a  |rirU  well  developed,  and  weighing  335S  grammes  (about  7  pounds  6 
m^A  {torn  at  12.45  *.m.  Nothing  abnormal  was  found  on  examining  it,  and 
city  qui^t  until  fourteen  hours  after  its  birth,  when  it  began  to  be  very  rest- 
T^  -sness  continued^  and  the  lemperatun?,  which  at  birtb  Wiis  38*6**  C. 
(lOLfi*  ^  I  rectum,  began  to  risL%  until  at  the  end  i^f  twenty-four  lifjutrs  it  had 
Pmdird  SS.i"  I'.  (103*  F.),  When  it  was  thirty-si*  hours  old,  minute  hemorrtiagic 
mmcutiti  wen»  noticed.  Ilrst  im  the  twick  of  its  right  hand  and  arm  and  then  on  the  right 
Mt  at  ill  back.  A  f^-w  hours  later  a  number  of  these  macuhe^  also  appeared  on  the  right 
•Uf  of  the  diest  near  ttie  arm.  It  nursed  vigorously*  and  did  not  stiow  any  signs  of 
weakottt,  Iwit  its  r»*spinition^  were  at  tinirs  quite  irregular.  From  this  time  no  new 
Iflliuii*  tif  ttm  skin  apiH^ar^d,  iiod  no  lu^rnorrhsigei!  from  any  otiirr  bKality,  the  macul® 
fPKffulty  fbdinff  away  iu  ten  days.  After  the  lir^t  day  llie  temperature'  fell  gradual ly» 
Hid  fill  Ihm  ftnh  dikf  was  a^cain  norniuj.  Whether  there  was  any  loss  of  weight  during 
lll#  Ani  irn  dayx  of  1if«»  was  not  known,  as  it  Wfts  considered  unwise  in  the  infantas 
pnmJoii*  eunditii/n  to  weigh  it. 
21 
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The  cord  separated  on  the  Wnth  day  witliout  hemorrhage*  and  sabs* 
abnormal  symptoms  arose,  and  the  infant  continued  to  thrive  during  the  w 
of  its  lactation.  ^ 


Sclerema  Neonatorum* — Sclerema  neonatortuti  is  a  disej 
occurs  in  the  early  days  of  life,  and  usually  among  those  who 
in  the  midst  of  exceedingly  poor  hygienic  surroundings  am 
weather.  It  is  chamctemt^d  by  a  hardening  of  the  skin  and  fJ 
taneous  cellular  tissue  and  by  a  great  reduction  in  Uie  lempemi 
tissues  continue  to  grow  cooler  and  harder  until  death,  wM 
usually  about  the  nmth  day-     It  is  a  rare  and  exceedingly  fatal 

It  should  not  be  looked  upon  as  a  local  disease  of  the  sk 
some  obsciu^e  constitutional  affection  of  the  respiratory  and  c 
systems,  as  shown  by  the  shallow  respirations  and  the  diminish^ 
of  the  circulation.  ■ 

A  number  of  cases  of  this  disease  have  been  reportecl  in  E5 
several  in  this  countr>%  notably  by  Osier*  Some  investigators  t 
they  have  found  cliaracteristic  changes  in  the  skin.  The  obsen 
Northrup,  however,  who  published  the  first  mport  of  a  typica 
tliis  kind  in  Anierica,  seem  to  show  that  there  is  no  definite  lesi 
skin,  Northrup  made  a  careful  study  of  his  case,  and  has  plair 
by  sections  of  the  skin  compared  with  normal  control  specimen: 
histology  of  the  disease  docs  not  reveal  any  change  which  can  be 
as  characterfetic.  This  case  embodied  every  feature  of  the  tyj 
rema  of  tlie  new-born.  The  infant  w^as  a  foundling,  bom  in  a 
damp  habitation,  and  w'as  the  weaker  of  twins.  On  the  fitth 
life  the  feet  were  found  to  be  sw^ollen,  and  soon  began  to  give 
tion  a  feeling  of  hardness  like  that  of  a  boani.  This  condi 
spread  upwarri  to  the  legs,  ttvighs,  hips,  shoulders,  arms,  face,  a 
The  whole  body  ielt  as  though  it  were  half  frozen.  The  tempi 
tlie  rectum  was  under  35°  C.  (95°  F.).  The  infant  died  on 
day.  J 

Symptoms, — Soon  after  birth,  spots  of  cin:umscribed  hardffi 
on  the  skin.  These  spots  soon  become  diffuse,  and  the  disease 
as  it  usually  does,  in  the  feet  or  the  calves  of  the  legs,  pass* 
thighs  to  the  trunk.  It  may,  however,  first  appear  uimju  the 
upper  extremities,  though  not  connnonly.  The  skin  is  waxy  ar 
ing,  and  is  hard  and  cold ;  tlie  limbs  become  thick,  sUti;  and  n 
The  uifant  soon  grrjw^s  weak  and  sonmolent,  and  refuses  to  take 
the  breatliing  becomes  mpid  and  superlicia),  the  voii:e  is  \ 
whimpering,  and  the  pulse  small  and  retarded.  Towards  tiie  e 
a  discharge  of  bloody  serum  from  the  mouth  and  nose  often  o< 
death  takes  place  seemingly  from  inanition. 

Tre.itme.nt,— There  is  no  treatment  which  has  been  especiall 
ful  in  this  disease^  but  the  affection  should  be  recognized 
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«nei^>Ueally  trealtMl  with  iiiiim Uons  iif  hot  oil  and  by  massiige  and  sUtnu- 

^Sdema  Neonatorum.^ — t£d*Miia  nconalomin  is  a  rare  disease,  whkh 
•ottit!  tnjUii)riU<-s  dcsrrilx-'  as  dktind  from  selerema  neonatomm,  Uie  cliief 
difft!n-nce  biniig  that  Hn*  skin  [jits  on  pressure  and  is  not  so  hard  as  in  the 
hiii-^r  diascasi*.  The  genenil  symptoms  of  the  two  diseases  resemble  one 
ajinilier  verj'  closely, 

Ictertis  Neonatorum. — ^Irtenis  occurs  from  a  number  of  causes  in 
tlir  tiew-lmni  Uifatd  as  s?ymptoniatie  of  disease.  There  is  one  form,  how- 
ever, winch  is  of  so  slight  o  K^'^tlt'  and  is  eliaracterized  by  so  entire  an 
abseiirr  of  imtholrj^iral  symptoms  that  it  is  usuafly  looked  npon  as  repre- 
^Hflting  ai  physin|oKi'-"al  mndition  orenrring  in  ttie  Iranisition  from  Ihe  intra- 
uli?rine  lo  Ibr  eJctra-uterine  eieulatorj'  mechanism.  It  is  tr»  lliis  condition 
Ihal  tlie  iitanip  ii  terus  neonatomni  is  given.  It  occurs  in  the  firs!  few 
<tliys  of  life,  and  may  not  entirely  disappear  for  smeral  weeks.  The  most 
oomnion  lirne  for  il  to  bi^jan  is  from  lire  seeond  to  the  (bird  day»  anil,  ae- 
eonlirif*  li>  its  inti-nKity,  the  usual  lime  of  its  continuation  is  from  t*ij.'hl  to 
fourteen  dam  It  is  not  aeionipHnied  by  any  special  symptoms.  The 
conjnricHvsi*  are  i^omewbat  tinged  with  yellow  in  a  certain  number  of 
ciLBt^,  but  it  dom  not  seem  to  affect  tiie  color  of  the  ftecal  discbaiv^i^  or 
lo  appear  in  any  quantity  in  the  urine, 
^m  t^an?rnl  exaiuinations  of  the  blood  in  ca.ses  of  icterus  neonatorum  fail 

B    lo  show  any  ehan^'i^  beyond  wtiai  wuuUi  be  expeeted  in  the  early  Iransi- 
BaitaJ  siaye  of  bkniil  development  commonly  found  at  this  age,    Plate  IL, 
heim?  page  SO,  repreH»»nts  a  liealttiy  male,  ten  days  old,  with  the  cbamc- 
^  leiiilk  pignientatioa  of  this  disease. 

^^^1  1t»  nvinrtii  at  btrib  W!l<  H4O0  i^Taiiinti^  (7|  prmiKls),  At  Wh  «ky4  it  wtu^'hrd  3200 
^^^plBiiiM^  {7  ^mmnU).  n  wu!!i  pi^rfpcUy  hralthy  al  hirth,  ;irMl  \U  skitt  wu«  uf  tliv  u^ual 
^K  ftinll  crtl4>r  wtiirb  is  wt*n  in  h  ml  thy  ni»w-hrirn  hifants,  Uu  Iht^  fnurth  ilsiy  of  iL?  life 
^H^br    *  jjin  fji  shtiVf  n  yr^ilnw  f^oliir,  whii'h  '^nou  tierarne  InU^nsifJed,   ff'presejiting 

^^^^  :*'•  |>idun*  iif  *i  j>hy*iiolojricai   ictKrus    jjecuiiitomm.      THk  yiHlowisli-tjniwii 

Qfilftf  •*(  U»«*  lUidiimrn*  anil  Uu*  siighlly  idt*rii^  ( ulor  at  the  cmijunrtivip  art'  ti*  in*  luitired 

hiimmlty,     Tbe  imtn*  in  Un?^  c"ii.<t?  wju  appart-nUy  iiorinitL  itiul  Lhi>  fm-^l  iliscliargi^ 
wrfr  litifirti  wUti   Uif  tLirk  color  of  Uie  tiit^ctiriium*     til  a  wi^*k  tiiis  ydlivw  color  will 
^        ttmsUlT  nUiio^i  *?titjri*ly  <li!iti]ipiNir,  and  the  ^kiii  wilt  ii^sume  tU**  nntumi  [t\uk  i-fjlrir  of 
a  lif-AJUijr  inimtt  in  Itif  IIM  tiiniiUi  iif  lit**,     Ltiter  it  wiU  biHMuiie  wluU>r  uml  more  like 


As  to  the  cause  of  ieterns  neonalonim,  the  invest^ations  of  Bin;h- 
Htrs4*lifeli]  9«!eni  lo  be  the  most  thon>ugli  anJ  to  otter  the  most  ratimial 
eipbinBtion.  This  author  suyE  that  it  is  ditlif-ult  to  avoid  fissoriating  the 
irieros  ifi  senile  way  with  a  distnrl»anrc  of  the  hepalie  t  ireulation,  owing 
b  the  lnut»l*T  f>f  its  diief  blorjd-snpply  from  ttie  umbilical  vekh  This  is 
ix  to  b»'  s»*en  whf*n  wr*  rfjnsidiT  the  very  erident  ronffegtion  and 
of  the  li%'**r  wliii  b  occur  in  eases  in  whieli  ttie  eireulation  thnnigh 
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thu  lunbilical  conl  is  intemipled  before  the  respiratory  moveaients 
their  effect  on  the  right  side  ol'  the  heart,  affont  an  adequate  cprnpensal 

This  explanation  of  the  clause  of  ictenis  neonatorum  must  not,  h 
ever,  be  rejiarded  as  conclusive  ;  for  Cohnheini  has  in  »  nujidjer  of  ait 
sies  made  on  this  class  of  cases  failed  to  substatitiate  tlie  conditions 
St  rilled  by  Birch-Hirschfeld. 

Treatment. — The  ordinary  tmtldng  of  tlie  infant's  skin  is  all  tha 
necessary  in  tliese  eases  of  ii-terus  neonatorujji,  and  J  have  never  seea| 
indication  for  especial  treatment  of  this  condition  beyond  great  cari 
establishing  I  fie  p(|ailibrinrrj  between  tlie  food  and  the  digestion. 

Erythema  Neonatomm,^ — At  birth  the  skin  is  exceedingly  sensS 
toextenial  iniluences,  and  in  every  case  sliows  variations  in  color  accord 
to  the  degree  of  tins  sensitiveness,  and  to  ttie  greater  or  less  amount 
irritation,  V4^*lietlter  from  temperature  or  from  ineciianieal  causes,  to  w] 
it  is  exposinl. 

The  delicate  layers  of  epithelium  are  commonly  llu^wii  of!*  to  sm 
degree  as  almost  to  represent  a  physiolof?ical  desquamaiion,  and  it  is  ol 
several  weeks  before  the  normal  infantile  condition  of  I  lie  skin  is  reachi 
In  quite  a  number  of  cases  this  natural  condition  becomes  intensified,  i 
we  find  a  unilbrm  redness  of  the  whole  skiu,  which  usually  appears! 
the  first  two  or  three  days  of  life.  In  a  considerable  number  this  Inw 
aemic  condition  of  the  sthi  gradually  fades  away  in  about  a  week,  anl 
replaced  by  a  normal  pink  color.  In  many  other  cases,  however,  then 
color  may  be  complicated  by  an  icteric  condition,  or  it  may  change  wit 
many  intermediate  shades  of  rtxt  and  yellow  into  a  pronounced  ictem 
neonatorum.  Plate  Ih,  lacing  page  80,  represents  a  typical  case  of^ 
uncomplicated  er>*thema  neonatorum. 


1 


The  infant,  a  femalep  weighed  at  birth  30 DO  grammes  (Of  pounds).  Il  be^n  li 
lurn  red  when  it  was  Iwetily  hours  oUlt  and  four  hours  later  was  of  a  dull  but  pro 
nounced  red  color  afl  over  its  face,  head,  thorax,  and  extremities.  Its  temperalun 
and  respii^tiotis  were  nannal,  and  it  seemed  perfectly  well  ^B 


Symptoms, — There  are  usually  no  constitutional  syntpttnns  in  these 
cases.  When  the  hyperteniia  is  verj^  intense  a  slijrht  desquamation  is  ai 
times  noticed.  It  is  well,  tlierefore,  to  study  this  rather  peculiar  red 
tinge  of  tin*  skin  iji  comparison  witti  the  redness  of  simple  erythema,  ec- 
zema, erysipelas,  and  scarlet  fever,  wliich,  o\tin^  to  the  diflerent  dc^iree 
of  sensitiveness  of  the  individual  skin,  may  at  thnes  simulate  er>iliema 
neonatorum  as  well  as  each  other.  The  possibility  of  this  eiTor  must  be 
accepted,  since  these  other  diseases  have  been  known  to  appear  as  early 
in  life  as  in  the  above  case,  althon;rh  it  is  unusual  for  them  to  do  so.  In 
om;  instance,  at  least,  to  my  knowledge,  a  case  of  scarlet  fever,  which 
ultimately  proved  fatal  to  another  child  in  the  family,  was  considered  by 
the  attending  physician^  wlierj  he  first  saw  it,  to  be  a  case  of  erythema  i 
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stonaioruiii  in  the  second  week  of  life,  and  yet  eventually  he  adinilted  it 
Jo  be  Uie  SDun*e  of  infection  of  the  other  members  of  the  fanuly  and  of 
tie  death  of  one  of  them. 

Treatmesit, — ^The  application  of  a  simple  powder,  such  as  Ls  given 
frlnw,  with  the  use  of  water  without  soap  on  the  skin,  usitig   euough 
xly  for  cleanliness^  until  the  nMness  has  disappeared,  is  generally  all  the 
ilment  that  is  necessary  in  these  cases. 
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Ns&TUs. — There  are  two  fnnns  of  pathological  disturbance  in  connec- 
n  with  tlie  blood-vessels  uf  Uio  skin  which,  appearing  at  birth,  consti- 
tute a  disease  called  nfevus.  Both  tliese  forms  can  appear  on  the  skin  of 
any  pari  of  the  infant,  but  its  occurrence  is  especially  unfortunate  when 
is  located  on  the  fare. 
The  tlrst  form  is  very  superficial  in  its  distribution,  and  is  the  one 
ich  is  usually  called  "  port-wuie  mark."  This  form  can  in  a  niunber 
cases  be  destroyed  by  the  use  of  electricity.  The  second  fonn,  which 
is  deep  in  its  distribution,  as  a  nile  needs  to  be  treated  by  the  knife  or  by 
the  PaqtieUn  cauter}%  Cases  of  the  superficial  form  of  mevus  are  quite 
common  and  var>*  greatly  in  degree.  A  frequent  locality  is  betueen  ttie 
eyes  at  the  bridge  of  the  nose,  and  another  is  on  one  of  the  eyelids.  Often 
hi  tliese  cases  the  disturbance  disappears  of  itsetf  ader  a  few  weeks  or 
months  and  does  not  return.  In  other  cases  the  lesion  remains,  olten  in- 
Eneiises  and  Lontinues,  unless  treated,  through  life.  In  the  second  form 
auch  cafi  be  done  by  operative  interference.  This  form  also  varies 
^aUy  ill  size  and  in  the  dt^ee  of  the  telangiectasis.  In  operating  on 
hese  ras4^  it  shonki  be  rerneujbered  that  at  times  the  hemorrhage  is 
fBaU  anil  that  the  infants  are  liable  lu  die  fnjm  exhaustion. 
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There  are  three  diseases  which  so  essentially  belong  to  the  early  yea 
of  life,  and  so  far  as  our  knowledge  of  them  goes  are  so  obscure  in  the 
etiology,  while  presenting  each  in  its  own  peculiar  manifestations  a  clej 
picture  of  a  vice  of  nutrition,  that  for  the  present  we  must  classify  them  I 
themselves  as  dieases  of  nutrition.    These  diseases  are  rhachUis^  osUom 
lacia^  infantile  scorbutus^  and  infantile  atrophy.     Of  these,  rhachitis  an 
infantile  atrophy  are  diseases  of  the  first  two  years  of  life.     Infantile  scoi 
butus,  while  having  its  counterpart  in  the  scorbutus  of  a  later  period 
especially  in  its  pathology  and  treatment,  shows  in  its  symptoms  an( 
course  such  a  characteristic  picture  in  the  middle  period  of  infancy  that  i 
may  be  considered  at  least  as  forming  a  special  form  of  scorbutus. 

RHACHITIS  (RioketB). 

Rhachitis  is  a  disease  closely  connected  with  impaired  nutrition.  II 
occurs  usually  in  infancy,  rarely  in  early  childhood,  and  appears  at  a  time 
when  the  bones  are  in  the  process  of  development.  It  is  chronic  in  its 
course,  and  although  its  chief  lesions  are  in  the  bones,  it  involves  all  the 
tissues  and  organs  of  the  body.  Its  chief  characteristic  is  a  local  or  gen- 
eral disturbance  of  the  normal  process  of  ossification,  but  exactly  how  the 
dietetic  and  hygienic  causes  which  are  supposed  to  produce  these  osseous 
changes  accomplish  their  results  is  still  imknown.  The  uniform  and  defi- 
nite changes  in  the  bones  in  rhachitis  lead  us  to  consider  it  a  disease  of 
itself  and  one  which,  although  connected  with  nutrition,  is  not  merely  a 
form  of  mahiutrition. 

Etiology  Ax\d  Occurrence. — ^There  is  no  evidence  that  rhachitis  is 
hereditary.  Although  the  disease  seldom  begins  before  the  sixth  month 
or  later  than  the  third  year,  there  is  no  doubt  that  it  is  met  with  at  both 
an  earlier  and  a  later  period,  and  cases  have  been  reported  in  w^hich  the 
rhachitic  rosary  was  seen  as  early  as  the  fourth  week  after  birth.  The 
tendency  of  the  disease  to  occur  in  the  first  two  years  of  life  is  shown  in 
the  following  collcMtion  of  1870  cases  compiled  by  Guerin,  Brunische, 
Rittei-shain,  Ritsche,  and  Baginsky. 
32<; 
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There  does  not  set^rn  to  b^  any  marked  difference  in  the  frequency 
\riUi  which  boys  and  girls  are  affected  by  rhachitis.  Out  of  2695  cases 
reported  by  various  authors,  there  were  1337  boys  and  1258  girls. 

Such  authars  as  Ziogler  and  Vierordt  consider  that  ftetal  rhachitis  is 
tloubtful,  but  whatever  the  pathological  point  of  view  may  be,  a  condition 
doeely  simulating  rhachitis  from  a  clinical  stand-point  exists  or-casion- 
allj  diuing  Pretal  lite.  At  about  the  age  of  puberty  abo,  in  certain  in- 
diTidtials,  the  physical  signs  of  rharhitis,  with  the  exception  of  a  lesser 
defree  of  epipliyseal  enlaj^ement,  occiix,  and  in  these  cases  albunvinuria  is 
usually  present*  These  eases  are  called  the  rhaekitUi  of  (ulolem^twe  or 
tai$  rhaeh^h.  Certain  races,  such  as  the  lower  classes  in  Italy  and  Eng- 
lind,  are  notably  aflected  by  rhachitis.  The  disease,  on  the  contrary,  in 
a  marked  fonn  is  not  conunon  among  native-bom  Americans,  nor  is  it 
as  a  rule,  of  so  severe  a  type  in  America  as  in  England ;  and,  ex(*ept  in 
eolored  children,  or  in  Italians  and  Portuguese,  great  detbnuities  are  rare 
in  America.  Greeks  and  Gypsies  seem  to  be  almost  exempt.  The  prev- 
alence of  rhachitis  among  the  colored  population  in  Northern  cities  is  most 
strikhiif,  and  the  disease  is  not  so  common  among  the  negro  population 
in  the  Southeni  States.  The  great  predisposition  to  rhachitis  which  has 
n  shouTi  by  the  people  in  Southern  Europe  has  never  been  accounted 
r.  The  most  severe  cases  occur  in  cold,  moist  climates ;  it  is  mre  in 
iipical  almost  absent  in  tropical,  regions,  and  almost  unknown  in  the 
Kc  regions.  It  is  seldom  met  with  in  China,  Japan,  Turkey^  and  the 
utiiem  portions  of  Italy  and  Spain  (Palm).  Even  in  the  regions  where 
it  is  prevalent  it  is  not  common  in  the  high  altitudes.  It  is  probable  that 
M  great  number  of  cases  occur  yery  early  in  life,  but  are  so  mild  in  form 
lliat  the  rhacliitic  lesions  do  not  become  suiliciently  marked  for  recog- 
nition until  later  It  is  certainly  much  more  common  in  its  occurrence 
all  classes  of  life  than  was  fonuerly  supposed,  and  this  is  especially 
of  the  population  of  lai^e  citi(*s  and  towns. 

Out  of  4LK)  cases  examined  at  the  Infantas  Hospital  in  a  children's 
ont^patient  clinic  by  Morse,  80  per  cent  showed  distinct  changes  in  the 
iNJnes  charaeterislic  uf  rliacliitis.     This  percentage  is,  however,  undoubt- 
edly too  low,  as  besidi*s  ttie  fact  that  large  numbers  of  cases  of  rhactiitis 
li  not  present  marked  deformities  of  the  head  or  extremities^  and  are, 
iiL*refore,  not  always  recognized,  it  was  the  case  also  that  many  infants 
Illy  a  few  days  old  were  induiled  in  tlie  4fK*,  and  only  those  cases  were 
rhachitic  in  which  changes  in  tiie  bones  were  evident 
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As  a  congenital  distiase  it  is  ijrobably  associated  with  lack  of  pro| 
intra-uterine  rlevelopnient,  correspomting  to  the  rliachitis  which  Is  ti 
with  in  cases  of  prolonged  lat'taUon,     Like  all  diseases  associated  w^ 
iinpairajeni  of  mitrition,  it  is  less  likely  to  occur  amoii^  breast-fed  in  fan 
than  anions.'  those  who  are  deprived  of  llntir  natural  food^  but  if  tlie  breai 
milk  is  deficient  in  fat  and  proteids  the  disease  may  develops  and  it  II 
been  noted  in  New  york  (Holt)  that  among  the  Hnlians  it  Ls  ver^^  {"onuno 
to  see  marked  rhachitis  in  infants  who  are  getting  no  food  but  tliat  toi 
the  breast.     In  Hkc  manner  it  is  more  likely  to  develop  in  the  latter  pa] 
of  tlie  first  ycai'  than  in  the  earlier  months,  since  in  so  many  cases  th 
breast -milk  deteriorates  in  quality  after  the  first  six  or  seven  months  o 
lactation.    The  disease  also  seems  to  occur  when  the  food  is  not  propcrl 
adapted  to  the  especial  age,  and  the  later  children  of  laige  families  ar 
more  apt  to  contract  the  disease  than  the  earlier  ones.     According  to  th' 
investigations  of  Kcinig,  Forster^  Gomp,  and  Besanez,  it  was  found  tha 
there  was  not  a  deficiency  of  Unic  in  the  food  taken  by  rhachitic  children 
It  is  most  probable,  however,  that  rhachitis  is  closely  connected  with  some- 
thmg  which  interleres  with  tlie  assunilation  of  tlie  lime-salts,     lo  regarti 
to  the  especial  elements  of  the  food  which  hold  a  prominent  place  in  the 
production  of  the  disease,  it  seems  as  thongli  a  low  percentage  of  fat^  es- 
pecially when  combined  with  a  low  percentage  of  proteids,  was  conducive 
to  the  production  of  rhacttitis.     It  is  therefore  very  evident  how  the  pro- 
prietary foods  become  a  prominent  factor  in  the  production  of  tlie  disease, 
for  atl  of  them  contain  a  notably  smalt  amount  of  fat    Next  to  the  food, 
the  general  hygiene  is  of  iJie  greatest  importance,  and  the  disease  is  es* 
pecially  noticeable  in  the  crowded  tenement  districts  of  laq:re  cities.     The 
actual  cause  and  nature  of  rhachitis   is  unknown.     The  disease  is  not 
hereditary,  but  is  nmst  apt  to  develop  in  children  who  have  inherited  a 
weak  constitution.  M 

Rhachitis  is  a  general  disease,  and  there  seems  to  be  some  change™ 
the  metabolism,  possibly  troni  the  circulation  of  some  substance,  in  conse- 
quence of  which  there  are  local  etianges  in  the  metabolism  wit-h  a  lessened 
deposition  of  lime  combined  with  a  certain  amount  of  resorption  of  bone* 
Whatever  the  other  causes  of  rhachitis  may  be,  it  is  evident  that  inter- 
ference with  nutrition  by  improper  food  and  lack  of  suitable  hygienic  sur- 
roundings play  a  prominent  Tb\e  in  its  production. 

An  infectious  cause  for  the  disease,  though  still  to  be  considereci,  has 
as  yet  in  no  way  been  proved.  The  theories  of  a  lack  of  lime  in  the  cir- 
culation, or  the  cu'culation  of  an  acid,  or  a  diminished  alkalinity  of  the 
blood  can  be  elimmated  as  causes.  The  growth  of  cartilage  and  of 
osteoid  tissue  may  be  the  result  of  lack  of  lime,  or  may  perhaps  be  pri- 
marily produced  and  may  be  an  agent  of  bone  change,  but  there  is  no 
proof  of  this.  The  vascuUir  inflammatory  theory  of  Kassowitz  is  not 
probable,  and  Oppenheimer-s  theorj^  of  malaria  is  withmit  foundation. 

In  addition  to  the  causes  of  rhachitis,  in  which  the  etiology  is  some- 
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many  cxist-s  occur  which  evidently  are  secondary  to  and 

fcfrylll  a  number  of  diseases  which  affect  the  general  nutriUon  of 
hiiL      Thus,  diseases  of  the  gastroHnderic  tract,  wlien   they  are 
tonged  for  some  time,  lead  to  the  condition  of  rhachitis.     We  also 
*l  with  il  in  cases  ofsyphihs  in  wiiich  the  nutrilion  is  nuich  reduced; 
beyond  tins  relation  between  sv^jIuIis  ami  rhachitis, — ^namely,  that 
cbitis  \b  secondary  to  sypliilis,  as  it  might  be  to  any  wasting  disease, 
yli  are  essetdklly  <listinct.     It  is  to  be  noted  in  this  cotj- 

h-  -  ■■<  of  iafantile  atrophy,  no  matter  ho\v  nnjcii  they  are 
lied,  do  not  pw^senl  the  lesions  of  rliaehitis,  although  in  some  cases  we 
I  the  I  wo  conditions  associated.  We  must  also  n»m  ember  that  the 
lition  of  all  the  tissues  is  profoundly  affected,  and  tliat  the  equilibrium 
(be  nervous  system  in  rhachitis  is  very  unstable. 

KiioLOCfT, — Bone  Lfmon^. — The  pathological  lesions  of  rhachitis  are 
nted  chiefly  in  the  bones,  and  occur  during  the  period  in  which 
nonuaJ  pan  esses  of  ossification  are  most  active,^ — ^that  is,  during  the 
t  year  and  the  first  pari  of  the  second  year  of  life. 
The  nonnal  growth  of  bone  depends  upon  four  conditions:  (a)  niulli- 
iiiUon  of  cartilaginous  cells  in  definite  lines,  followed  by  {b)  calciflca- 
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the  intercellular  spaces ;  (c)  the  fomialion  of  medullary  spaces  by 

rtii*tnition  of  blood-vessels,  w  jth  subsequent  ahsor|jtion  of  tissue ; 

finally,  the  concentric  deposition  of  bone  within  the  medullar)* 

The  bones  jfrow  in  lengUi  by  the  production  of  bone-tissue  in 

between  tiie  epiphysis  and  the  diaphysis,  and  in  thickness  by 
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As  a  congenital  disease  it  is  jirobably  associated  witli  lack  of  pm^ 
iiiira-uterine  development,  corresponding  to  the  rhachitis  whieli  is  n 
witli  in  cases  oC  prolonged  laetation.     Like  all  diseases  associated  v4 
inipairnient  of  nutrition,  it  is  less  likely  to  occur  among  breast-fed  iiifs 
than  among  those  who  are  deprived  of  their  natural  food,  but  if  the  hrei 
milk  is  deficient  in  fat  and  proteids  the  disease  may  develop,  and  it 
been  noted  in  New  York  (Holt)  that  among  ttie  Italians  it  is  very  coniii 
to  see  marked  rhachitis  in  uifants  who  are  j^retting  no  food  but  that  froj 
the  breast.     In  like  manner  it  is  more  likely  to  develop  in  the  latter  pai 
of  the  first  year  than  in  tlie  earlier  months,  sinee  in  so  many  eases  \h 
breast*milk  deteriorates  in  quality  after  tlie  first  six  or  seven  months  o 
lactation.    The  disease  also  seems  to  occur  when  the  food  is  not  proper! 
adapted  lo  the  especial  age,  and  the  later  children  of  lai^e  faJiiilies  ar 
more  apt  to  contract  the  disease  than  tlie  earlier  ones.     According  to  thi 
investigations  of  Konig,  Forster,  Gomp,  and  Besanez,  it  was  found  tha 
there  was  not  a  deficiency  of  lime  in  the  food  taken  by  rhacliitic  childreJi 
It  is  most  probable,  however,  that  rhachitis  is  closely  connected  with  some- 
tiling  which  interiert^s  with  the  iissiinilation  of  the  lime-salts.     In  regari 
to  the  especial  elements  of  the  food  which  hold  a  prominent  place  in  the 
production  of  the  disease,  it  seems  as  though  a  low  percentage  of  fat^  es- 
pecially w^ien  combined  with  a  low  percentage  of  proteids,  was  conducive 
to  the  production  of  rtiachiiis.     It  is  therefore  very  evident  how  the  pro- 
prietary foods  become  a  prominent  factor  in  the  production  of  the  disease, 
for  all  of  them  contain  a  notably  small  amount  of  fat.    Next  to  the  food, 
the  general  hygiene  is  of  the  greatest  importance,  and  the  disease  is  es- 
pecially noticeable  in  the  crowded  tenement  districts  of  laige  cities.     The 
actual  cause  and  nature  of  rhachitis  is  unknown.     The  disease  is  not 
hereditary,  but  is  most  apt  to  develop  in  children  who  have  inherited  a 
weak  constitution. 

Rhachitis  is  a  general  disease,  and  there  seems  to  be  some  change  in 
the  metabolism,  possibly  from  the  circulation  of  some  substance,  in  conse- 
quence of  which  there  are  local  changes  in  the  metalDolism  with  a  lessened 
deposition  of  lime  combined  with  a  certain  amount  of  resorption  of  bone. 
Whatever  the  other  causes  of  rhrn^hitis  may  be,  it  is  endent  that  inter- 
ference with  nutrition  by  improper  food  and  lack  of  suitable  hygienic  sur- 
roundings play  a  prominent  r61e  in  its  production. 

An  infectious  cause  for  the  disease,  though  still  t<*  be  considered,  has 
as  yet  in  no  way  been  proved.  The  theories  of  a  lack  of  lime  in  the  cir- 
culation, or  the  circulation  of  an  acid,  or  a  diminished  alkalinity  of  the 
blood  can  be  elimuiated  as  causes.  The  growth  of  cartilage  and  of 
osteoid  tissue  may  be  the  result  of  lack  of  lime,  or  may  perha]js  be  pri- 
marily produced  and  may  be  an  figent  of  bone  change,  but  tliere  is  no 
proof  of  this.  The  vascular  iiifiannnatory  theory  of  Kassowitz  is  not 
probable,  and  Oppenheimer's  theoi^  of  malaria  is  without  foundation. 

In  addition  to  the  causes  of  rhachitis,  in  which  the  etiologj^  is  some- 
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ft'hat  obscure,  many  cases  occur  whirh  evidenlly  are  secondary  to  and 
n-syll  inmi  a  mmiber  of  diseases  which  aft'ecl  Uic^  general  nutriUon  of 
tile    iiifiifil.     Thus,  diseases  of  the  gastro-enteric  traet,  when  they  are 
pruloiigcd  for  some  linie,  lead  to  the  condiHon  of  rhachitis.     We  also 
meelwilh  it  in  cases  of  syphilis  in  wliicli  the  nutrition  is  nuicli  reduced; 
hut    l^Yond  this  relation  behveen  sypliilis  aiul  rhachitis, — namely,  that 
rtiaeliltis  is  secondaiy  to  syphilis,  as  it  might  be  to  any  wasting  disease, 
^»^    two  <tiseases  an*  essentially  disthicL     It  is  to  be  noted  in  this  con- 
'Jection  that  eases  of  infantile  atrophy,  no  matter  how  nmcli  they  are 
'^'asled,  do  not  present  the  lesions  of  rbaehitis,  although  in  some  cases  we 
«&xl    ihe  two  conditions  associated.     We  most  also  remember  that  the 
'^**triticin  of  all  the  tissues  is  profoundly  alTeeted,  and  that  the  equilibrium 
^^  Hie  nervous  system  in  rhachitis  is  very  unstable. 

Pathologt.^ — Bme  Lcmom. — The  pathological  lesions  of  rhachitis  are 

r^tvs*?nied  chiefly  in  the  bones,  and  orx-ur  during  the  period  in  which 

r*^  aonnal  processes  of  ossification  are  most  active,— that  is,  during  the 

^^^st  year  and  the  first  part  of  the  second  year  of  life, 

H  The  nomial  growih  of  bone  depends  upon  four  conditions:  (a)  multi- 

■  l^UcatjoEi  of  cartilaginous  cells  in  definite  lines,  followed  by  (t)  calcifica- 
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tion  of  the  intercellular  spaces ;  (c)  the  formation  of  medullary  spaces  by 
the  penetration  of  blood-vessels,  with  subsequent  absorption  of  tissue ; 
and,  (d)  finally,  the  concentric  deposition  of  bone  within  the  medullary 
spaces.  The  bones  grow  in  length  by  the  production  of  bone-tissue  in 
the  eartil&fre  between  Uie  epiphysis  and  the  diaphysis,  and  in  thickness  by 
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the  growth  of  bone  from  the  inner  layers  of  the  periosleum.  At  t 
same  tinte  tlie  medullar^'  canal  is  enlarged  in  proportion  to  tlie  grovAihj 
the  bone  by  the  absorption  of  its  inner  layer.  These  processes  progn 
in  definite  order  aiid  in  clearly  defined  zones.  I 

In  rhachitis  the  chief  microscopic  feattires  are  the  changes  wliich  oof 
in  the  zones  o{'gTo^i.h  and  the  asymmetrical  character  of  the  protilemd 
processes.     The  cartilaginous  and  sub-iieriosteal  cell-growth  winch  pr 
duces  ossification  goes  on  witli  increased  rapidity  and  in  an  irrefiil 
manner  bolh  between  the  epiphysis  and  the  diapliysis  and  beneath  U 
periosteum.    If  we  examine  microscopically  the  region  between  tlie  epy 
ysis  and  the  diaphysis,  nsually  called  the  zone  of  prolifeiBtjon,  we  St 
that  the  cartilaginous  cells  are  not  regularly  an:anged  in  rows  around 
definite  zone  in  advance  of  the  ring  of  ossification,  as  in  nomial  tissu 
but  that  there  is  an  irregular  heaping  up  of  cartilaginous  cells,  sometiim 
in  rows,  sometimes  not,  covering  an  ill-defined  irregular  area.    This  zon 
of  proliferation  also,  instead  of  being  narrow  and  sharply  defined,  is  quit 
lacking  in  unifonnity*    It  presents  a  broad,  reddistt-gray  appearancci  wit 
marked  thickening  and  hj^persemia.     The  medullar}^  spai-es  are  nmcl 
more  vascular  than  nonnal,  and  are  so  increased  in  area  as  to  exlem 
into  the  zone  of  calcification,  and  sometmies  tlirough  it.     The  deposl 
of  bone-tissue  within  these  spaces  is,  however,  either  abseid  or  ver] 
irregutart  and  is  for  the  most  part  replaced  by  a  soft,  iriahle  substanca 
consisting  of  a  bone-tissue  that  is  very  lacking  in  lime-salts,  with  cells  ot 
various  kinds  embedded  hi  a  fibrillated  ground-substance*     This  tissue  is 
called  **  osteoid,"  and  is  similar  to  that  formed  by  osteoblasts. 

In  the  region  of  ossification  (ends  of  diaphysis  and  epiphysis)  then? 
is  microscopically  a  pronounced  increase  of  blood-vessels  and  cartilage- 
cells,  with  lengthening  of  cell  colmnns,  ajid  disturbance  of  caleification 
of  the  intercellular  substance.  Calcification,  if  present,  may  be  isolated 
in  the  region  of  the  proliferating  cartilaginous  cells,  or  may  be  allogethfir 
absent  over  considerable  areas.  The  sub-periosteal  layer  of  cells  which 
is  normally  thin  and  scarcely  noliceablo  niacroscopically,  becomes  hj^er- 
semic  and  thickened  with  an  app«3arance  similar  to  that  of  spleen-pulp. 
Beneath  this  periosteum  Ls  also  to  be  found  the  *' osteoid'^  tissue  seen  in 
the  zones  of  proUfemtion. 

The  medulla  of  the  bone  is  more  hypersemic  even  than  normal.  Its 
tissue  is  rich  in  cells,  and,  like  the  foetal  medulla,  contains  dilated  vessels 
and  iat  Thf  hitercellular  substance  may  show  mucoid  degeneration  or 
even  be  of  fluid  consistency*  In  such  a  condition  it  does  not  seem  that 
lime  is  dissolved  from  the  bone  tissue  by  the  blood,  but  it  is  the  resorp- 
tion of  such  bone  in  ioto  thai  is  the  iinportant  tactor  in  the  process, 
Resorption  at  the  age  at  which  rhachitis  occurs  is  normal.  Pimmes, 
especially,  believes  that  resorption  in  rhachitis  is  not  increased.  Muller 
and  Virchow  seem  to  hold  the  same  views,  while  Kassowit5^  and  Ziegter 
think  it  is  increased.     Clinically,  certain  extremely  mpid  cases  of  softening 
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*«Raw  increased  resorption  (Vierordi).     OnUnarily,  with  a  resorp- 

A  greatly  increased,  tlie  formation  of  fresh  bone  containing  but 

Bie  results  in  loss  of  strength.     In  the  skull,  in  some  places,  ab- 

n  predominates  (occiput) ;  in  other  cases  accretion  of  osteoid  tissues 

I  and  parietal  eminences).     Deficient  bone-growth  simply  deter- 

P>en  fontanelles*    In  convalescence  lime  is  deposited  in  the  previous 

s  osteoid  tissue,  and  the  result  is  a  thick  and  heavy  bone.    In  frac- 

I  this  period  callus-formation  is  intense  and  excessive. 

fcxcessive  prolU'eralion  of  cells  in  the  hmer 

pf  the  periosteum,  the  irregular  calcifica- 

Mch  occurs  about  them,  and  the  absence  of 

lijty  in  the  elabumtion  of  tlie  structun*  of 

j&,  produce  an  irregular,  spongy  bone-tissue 

of  the  couipact  lamella  ted  ILssue  whii-h  is 

issary  for  the  uniformity  of  the  structure. 

reased  cell-growth  between  the  epipliysls 

dia[)hysis  produces  the  peculiar  knobby 

&  which   are   characteristic  of  rhachitis. 

same  lime  the  medullary  cavity  increases 

in  sixe,  and  the  inner  layers  of  the  bone 

I?  spongy*     The  result  of  these  processes  is 

inish  the  solidity  of  the  bones  so  that  they 

fcesisl  the  strain  of  the  muscles  or  outside 

fe.     After  a  tune  the  rhachitic  process  may 

id  Ihe  bones  may  assume  a  more  nonnal 

The  porous  bone4issue  becomes  cc3m- 

even  unnaturally  dense,  so  that  in  later 

id  tlie  rhachitic  bone  is  unusually  hard, 

,  a  condition  noticed  by  those  who  have 

te  on  these  bones* 

82,  L,  represents  a  section  of  a  normal 
aken  from  an  infant,  and  shows  the  normal 
proliferation  (Z.  P,)  between  the  epiphysis 
diaphysis. 

82,  IIL,  represents  a  section  of  a  rliar  liitic 
id  shows  tlie  broad,  irregular,  and  abnor- 

of  prolifemtion  (Z.  P*)  just  described. 
M^  represents  a  section  of  a  rhachitic  bone, 

ihe  great  enlargement  of  cartilage  at  the  epiphysis,  witli  the 
Sr  foci  of  calcihcation.     The  diaphysis  of  the  bone  shows  peri*>s- 
^ckening  to  such  an  extent  tliat  it  encroaches  on  the  medullary 
Inch  is  much  diminished. 

al  J^mons;  Hpka\. — The  investigations  made  by  Saauchin 
r  KinderhL,  March  13,  19U0)  have  shown  that  in  eases  of  rha- 
;ch  come  to  autopsy  the  spleen  is  invariably  eidargetl,  with  the 


SplndLe^haped  rhnchmc 


exception  of  the  c^ses  of  clearly  prnnoiiiued  general  atrophy,  hi  wmc 
Uie  spleen  is  of  noniial  size  and  u'eighf  or  below  iiornmK  A  secon 
marked  characteristic  is  the  more  or  less  significant  thickening  of  th 
capsule  and  the  incroaso  in  the  consistency  of  the  on?an.  The  thir 
peenUarity  of  t\m  rhachitic  spleen  is  the  ajisaeniia  of  the  oi^n  and  th 
diniuiution  in  the  number  of  Malpighian  bodies,  which  in  childn^n  ar 
otherwise  well  developed,  but  in  fhese  conditions  are  smooth  and  hardl; 
perceptible.  On  section,  the  spleen  has  a  blood-red  color,  the  trabecula 
are  clearly  marked  by  interlacing  tiireads,  and  on  drawing  Uie  knife  ove 
the  cut  surface  tliere  remains  upon  the  edge  blood  and  puli>*tissue.  Thi 
characteristics  described  liold  true  in  all  cases  of  rhachitis.  and,  in  gen^ 
eral,  indicate  approximately  the  intensity  of  the  changes  in  the  bones. 

The  microscopic  appearances  are  those  of  an  interstitial  splenitis, 
Whether  the  inftainmatory  appearances  are  dh'ectly  deiiendent  upon  th€ 
rhaehitis  or  are  due  io  the  complicating  diseiises  wlucli  caused  the  death 
of  the  patient  has  not  been  definitely  detenu  ined.  The  uniform  appear- 
ances in  all  the  cases  examined  by  Sasuchin,  Irrespective  of  the  cause  of 
death,  seem  to  give  weight  to  the  opinion  tliat  the  lesions  are  directly 
connected  witti  the  rhachitis. 

SYMeroMs. — ConstitntionaL — The  syniptonis  of  rliachitis  are  those  of 
a  slowly  developing  constitutional  disease.  The  early  symptoms  are  the 
same  as  may  occur  in  a  number  of  diseases  in  vvJuch  the  riutrilion  is 
affected.  Tlie  most  common  early  symptoms  are  restlessness  at  night, 
profuse  sweating,  especially  of  the  head,  when  asleep,  and  constipation 
alternating  at  times  with  diarrhrea,  Tlie  appetite  is  impaired  and  ca- 
prieious;  the  infants  are  fretful,  the  abdomen  becomes  pronunenl,  and 
although  they  often  grow  fat  they  are  anaemic  and  their  nmscles  are  soft 
The  increase  in  weight  depends  mostly  on  an  increase  in  fat,  the  noniial 
relative  proportion  between  fat  and  muscle  being  altered.  The  infants  do 
not  leani  to  walk  as  early  as  tliey  should ;  tlu:'ir  fontanelles  do  not  close 
at  Uie  usual  time ;  dentition  is  delayed  and  uTegular,  and  soft  areas  ap- 
peal* in  the  cranial  bones,  especially  in  tlie  occijjut. 

At  this  stage  the  characteristic  tenderness  of  the  body  may  occur, 
but  many  cases  never  preserd  this  syniptoju.  This  is  usually  due  to  a 
periosteal  tenderness  at  the  insertions  of  the  ntuscles,  and  is  snuietinies 
confined  to  the  bones*  It  is  manifested  only  on  iritling  pressure,  wtiile 
at  otlier  times  tlie  muscles  are  tender  and  the  gentlest  effort  to  lift  the 
child  may  cause  liim  to  shriek  with  pain.  It  must,  however,  be  remem- 
bered tliat  pain  in  rhachitis  may  be  f*onnected  witti  an  early  manifesta- 
tion of  scorbutus,  which  is  not  an  uncommon  cojiiplit^alion  of  rhaetiiUs. 
The  soH'alled  paralysis  of  rhachitis,  wliir-h  is  an  aecompaninient  of  this 
stage,  and,  as  a  nile,  precedes  any  marked  osseous  change,  is  generally 
brouglit  to  notiee  by  tlie  chihrs  inability  or  disint  lination  to  walk  or  to 
stand.  At  i»tlier  times  it  may  be  more  severe  and  take  the  form  of  ina- 
bility to  use  the  arms  as  well  as  the  legs.     There  may  be  a  slight  and 
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ht^iirhtetiing  of  tlie  teiiipemlurt^  apart  from  any  complieations 
which  can  bo  detetied* 

( *onvulsii>ns  tuay  occur,  especially  when  there  is  a  tendency  to  cranio- 
tabes.  In  certain  ea^es  these  symptotjis  are  all  so  acute  that  some  writers 
wauld  make  Iheni  a  separate  class  trnder  the  head  of  acute  rhachitis,  hut 
Uie  ajiatoriiical  lesions  and  the  syniptoiiis  are  the  same,  except  for  their 
{rrealer  severity,  and  would  seem  to  b*^louj^^  clearly  enough  to  the  same 
group  BB  the  Ic^ss  pronouuecti  eases*  There  has  also  been  nnich  dis- 
cusnon  as  to  whelfier  a  fonn  of  (wute  rhm'hUiit  exists  apart  from  the  dis- 

L*  ^'oriiulus.     But  cases  presenting  the  symptoms  to  be  described  under 

heading  of  sforbutus  should  nnl  be  eonstdered  necessarily  as  a(*ute 
funiis  of  rhachitis  on  aceount  of  the  severity  of  the  symptoms^  but  should 
be  classed  as  siorbulus  supervening  on  rhachitis»  The  later  and  more 
ebafucleristif  symptoms  of  the  disease  soon  appear  and  are  represented 
chtclljr  in  the  osseous  system.     The  facial  expression  is  usually  intelligent. 

Afler  these  general  prtnnonitory  symptoms  have  continued  lor  some 
linie  Uie  characteristic  changt^  in  the  osseous  system  become  prominent 
and  are  found  in  those  paris  of  the  bones  which  are  in  the  most  active 
stage  of  development,  in  the  early  days  of  extra-uterine  life  the  skull 
Uiiderv^ies  the  most  Tuarked  changes. 

Head* — The  typical  head  of  rhachitis  has  a  high,  square,  provv- 
shapf*d  forehead,  with  a  decided  prominence  of  Itie  lateral  parts  of  the 
frontal  bones  (frontal  eminenci'S),  and  sometunes  there  ai-e  also  enunences 
fiarii^tal  bones.  (Fig.  Sil,  page  337.)  The  normal  thickness  of  the 
is  incrt^ased  by  means  of  a  large  amount  of  new  periosteal  soft 
fTQwtli  between  ttie  periosteum  and  the  bones.  The  head  is  somewhat 
lengthened  beyond  the  normal  shape,  aiKl  is  usually  larger  in  cin.umfer- 
ence  tiian  normal.  The  posterior  fordiinelle  may  r^imain  i^pen  for  a 
month,  and  the  anterior  fonlanelle  rtunains  widely  open^  and  may  not 
ify  until  tlie  ttiird  year,  or  even  later.  The  sutures  also  n*inain  open 
than  normal,  and  in  such  cases  may  result  in  leaving  a  depmssion 
coujBe  of  tlie  sagittal  suture,     SoniutiiueSi  however,  a  pronunence 

und  instead  of  a  depression. 

The  square,  leugtliened,  rhachilic  head  is  shown  in  Fig.  80»  pag»i  337, 
aiid  in  Fig-  87,  opposite  page  342,  Flattening  of  the  Imck  and  top  of 
the  head  and  asynuuetrj^  of  the  head  may  result  fnjm  softenhig  of  the 
bcmi'^.  Tlie  nonuid  shapp  is  usually  regained  when  tht^  disease  is  eured. 
The  bones  may  be  soft,  porous,  and  hypera*nuc,  while  at  their  edges 
thi^re  may  be  rough  bony  projections  beneath  the  periosteum, 

Tht*  fiame  rrnniofalwn  is  ap[di«/d  to  an  alinormal  thinness  of  portiruis  of 
the  parif^tal  and  ociipitul  bones,  wliicli  iire  filled  only  with  a  librous  mem- 
brane, and  whicti  yic*ld  to  gentle  pressun.'  and  give  a  sensalit*ii  of  erack- 
tiiig  parchnu'td*  Hypemiuia  of  llie  brain  and  meninges,  of  course,  may 
ht*  an  ac<*onit»anirnetii  of  ariy  atTHction  of  Llie  skull  so  severe  as  this.  With 
Uiis  h)T>erajiiia  romtts  the  likeUliood  of  liydroceptialus,  either  external  or 
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internal,  and  the  accompanying  cerebral  changes,  so  that  hydroceplia 

bi^comos  a  com  plication  which  is  not  very  rare.     This  rondition  of 
bone  may  bi'  only  teinjiorary,  and  the  areas  of  thickening  are  often 
sorbed ;  but  it  there  is  nuieh  deposit  under  the  periosteum  it  will  so^ 
times  remain,  and  wticrt*  calcificatinn  takes  place  quickly  the  thicktj^ 
areas  of  the  bone  ^vill  remain  anabsorbed  throughout  lite.     At  timers  | 
jaw-bones  are  affected ;  tlie  upper  jaw  is  then  found  to  spn*ad  beh 
and  to  be  pointed  in  front,  while  ttie  lower  jaw  Is  flat  iu  front  and 
at  the  sides,  making  an  angle  at  thc^  site  of  the  canine  teeth. 

Thorax. — The  rhacliitic  thorax  is  narrow  and  is  coinprt^ssed  laltj 
— that  is,  there  is  a  tendency  to  a  flattening  of  the  sides  of  the  chest  i 
to  an  increase  of  the  antero-posterior  diameter.     The  forces  wliich 
duce  deformities  of  the  thorax  are  dependent  on  the  mus«:ular  acUoc 
the  soft  bones  by  pulling,  atmospheric  pressure  from  without,  and  ' 
pressure  exerted  on  the  bony  structures  by  growing  organs, 

A  transverse  depression  may  also  occur,  starting  at  the  junction  of  Qic 
ensifonn  cartilage  to  the  steniuni,  extending  laterally  on  the  tliomx,  and 
corresponding  to  the  insertion  of  the  diaphragm.  This  is  called  Harri- 
son's groove.  The  diaphragm,  by  its  strong  muscular  action  along  the 
line  of  its  inseriion,  may  also  cause  a  furrow  in  the  lower  part  of  the 
chest  The  lower  ribs  may  also  be  elevated  by  the  underlying  distention 
caused  by  the  prominent  abdomen  and  the  liver,  which  is  always,  even 
in  nonnal  cases,  lai^e  in  proporiion  to  the  other  oi^gans.  Softening  of 
ttie  ribs  is  said  to  occur  (Viernrdt)  after  the  changes  in  Uie  skull  and 
before  the  changes  in  the  extremities*  In  a  typical  rhachitic  thorax  the 
clavicles  are  shorter  and  more  curved  than  nonnal,  and  the  clancular 
defonntties  may  be  unilateral,  as  seen  in  Fig.  87,  I.  and  II.,  facing  page 
342-  Fractures  of  the  clavicles  in  Hiachitis  are  not  uncommon  on  the 
forward  curve,  and  may  possibly  ureur  when  the  infant  is  bcirig  rin^ssed. 

When  there  is  unusual  lateral  compression  and  narrowing  of  the 
thorax,  the  sternum  is  made  to  project  forward,  and  this  is  called  pit/erm- 
breaM^  or  jjcctm  earinajfujtL  The  weakest  part  of  the  thorax  is  at  the 
junction  of  the  cariilagcs  and  ribs,  and  the  sternum  is  thus  naturally 
pushed  forward.  In  another  series  of  cases,  in  which  the  ribs  are  pushed 
together  laterally  and  the  sternum  depressed,  as  where  there  is  inter- 
ference with  the  entrance  of  air  into  the  lungs  by  adenoid  growths  and 
entailed  tonsils,  the  condition  of  funnel  cfwM  is  produced,  as  seen  in  Fig* 
77,  page  297.  Again,  there  may  be  greater  compression  on  one  side 
than  on  the  other,  with  a  resulting  prominence  or  depression  on  one  side 
of  the  sternum. 

The  costal  cartilages  are  frequently  en  laired  at  their  junction  with  the 
ribs,  and  can  be  felt  and  often  seen  as  a  line  of  rounded  prominences. 
These  promkiences  are  called  the  rhaehith  rosary,  and,  though  most  com* 
monly  ocMturring  in  the  latter  part  of  the  first  yt*ar,  have  also  been  met 
with  in  the  early  weeks  of  life.     The   rhachitic   rosary,  according  to 
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be  detected  on  the  outer  surface.     As  the  palhDlo^iml  process  fe  mm 
pronounced  in  the  lower  ribs,  especially  the  lower  five,  Uian  the  upj 
the  rosary  is  more  distinct  in  the  lower  ribs. 

Spine. — Deformity  of  ttie  spine  is  quite  constant  in  rhachitis  and  resuT 
mostly  from  muscular  weakness,  but  the  vertebrj^  may  be  alfected  by  tt 
rhachitic  prof^^ss,  and  in  cases  of  recovery  may  be  found  thickened.  Tb 
most  common  deformity  is  ki/phods^  wtiich  consists  of  a  gmdual  bo  win 
backward  in  ttie  dorsal  and  lumbar  regions,  as  seen  in  Fig.  85, 

The  prominence  of  these  vertebral  spines  is  often  quite  sharp,  and  sim 
ulates  Pott's  disease,  but  the  rhachitic  spine  should  be  flexiible  to  passive 
manipulation.  In  certain  cases,  however,  it  is  rigid.  SGoltom^  (fatem 
cun^ature)  and  hrdoifw  (forward  curvature)  are  common  deformities  oc- 
curring in  rhacMtis.  ■ 

ExtremitieB.— Deformities  of  the  long  bones  may  arise  in  the  epiphy- 
ses and  in  the  slialts :  the  former  show  enlargements,  the  latter  bending. 
Enlargement  of  the  epiphyses  appears  especially  at  the  wrists  and  at  the 
anterior  ends  of  the  ribs ;  enlargement  of  the  lower  end  of  the  radius  and 
ulna  is  practically  universal,  whereas  tlie  enlai^enient  of  the  lower  end 
of  tlie  tibia  and  fibula  occurred  in  four  hundred  out  of  a  series  of  one 
thousand  cases.  The  increase  of  the  epipliyses  at  the  wrists  is  greater 
tlian  elsewhere.  These  enlargements  do  not  involve  the  joints.  In  the 
deep-seated  epiphyses,  like  the  hip  aiui  the  shoulder,  the  C!lianges  are  not 
!ioticed  so  readily.  Tlie  proliferating  layer  between  the  epiphysc*s  and 
the  bone  may  become  so  thick  and  softened  that  consequent  deformity 
and  separation  of  tlie  epipttyses  may  occur,  but  such  an  event  is  unrom- 
mon.  When  fractures  occur  they  are  on  the  concave  side  of  the  bone. 
In  rhacliitis  of  the  extremities  the  curve  of  the  forearm  'may  be  due  to 
the  pull  of  the  muscles,  and  there  may  be  a  special  bend  of  tlie  radius 
about  the  ulna,  probably  secondary  to  the  antero-posterior  curve.  It 
prevents  full  supination.  The  humerus  rarely  bends.  Fractures  are  not 
rare.  In  the  acute  forms  of  rhachitis  the  legs  rotate  outward  in  bed. 
Any  considerable  increase  in  the  ankle  epiphysis  is  rare.  The  curve 
of  the  femiu*  is  forward  or  forwartt  anteriorty,  so  tliat  in  tlie  latter  case 
there  may  be  no  cmrve  on  the  posterior  surface*  Fnictua^s  may  occur 
vd\h  excessive  callus*  In  the  lower  leg  ft'acture  takes  place  most  often 
with  anterior  bo%v-legSt  and  the  resulting  callus  is  less  than  in  the  thigh. 
Fractures  of  the  long  bones,  however,  are  uncommon,  but  their  airesled 
development  may  cause  permanent  shoriening.  Bowing  of  the  legs^ 
knock-knee,  and  flat-foot  are  all  very  common  symptoms  of  rhachitis. 
Coxa  vara  may  be  present.  Localized  rhachitis,  as  of  the  legs,  is  pfus- 
sible  and  quite  frequently  met  with  in  children  with  no  symptoms  of 
general  rhachitis.  It  is  not  unusual  to  find  hydrocephalus  combined  mtii 
fhachitis. 

Signs  of  pn?vious  rhachitis  are  suggested  by  a  caput  quadratum  with 
a  thick  skull,  irregularity  of  the  teeth,  eversion  of  the  lower  edges  of  the 
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|^pigeon-bri*ast,  pelvic  defnrinity,  detbrmiUes  of  the  clavicles  and  ex- 
-f II lilt's,  and  thickened  epiphyses,  whicdi  may  jM^rsist,  as  thickened  epiphy- 
itt  ffoneml  are  slow  in  disappearing  and  outlast  the  active  process. 
The  existence  of  flat-foot  in  children  over  two  ye;irs  old  should  lead  to 
examination  for  knock-knee,  Tlie  combination  of  these  two  conditions 
will  ill  most  cases  be  found  to  be  dependent  upon  present  or  previously 
exisling  rhactiitis. 

^ixmolmv — Then?  is  a  weak  and  relaxed  condition  of  the  museleSi  but 
UiienDscopically  the  muscles  are  only  pale  and  their  fibres  infiltrated  with 

(U  iillhongh  in  some  crises  there  may  be  atrophy  from  disuse- 
l^ervous  SyBtem, — Ttie  nervous  system  is  in  an  exceedingly  unstable 
Id  sensitive  condition.  Convulsions  are  quite  common,  especially  in 
^riiiection  with  craniotabes.  The  condition  of  s^iasm  of  the  glottis 
(MryfijTospasmus),  although  it  may  occur  in  other  diseases,  is  especially 
^**^^^teristic  of  rhacWtis,  The  infants  hold  tlieir  breatli,  grow  cyanotic, 
^*^    s^mingly  unconscious,  fall  back  entirely  limp,  and  alter  a  few  inin- 

■***%^  ft^cover.     Tetany  at  times  is  met  with  as  a  complication, 
I        Lungs, — Owing  tu  deformities  of  the  thoracic  walls  tliei*e  is  a  tendency 
*  atelectasis  of  portions  of  the  lung  irom  pressure.     There  is  also  a  great 
^Odency  to  bronchitis  and  to  broncho-pneumonia, 

Baart, — ^The  heart  often  shows  signs  of  mechanical  irritation,  repre- 
H  ^iite^t  by  irregularity  and  caused  by  deformities  of  the  thorax. 

Fig.  m. 
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L  M&le, ;-:  yean  old.    Rbut^hlUii,  with  miUu^i^l  ispJec^a, 

Blood. — Unless  rhaehitis  is  accompanied  by  a  secondary  anaemia,  the 
blood  is  practically  normal,  and  presents  no  other  characteristic  chajiges. 
Hock  and  Schlesinger  found  that  if  the  secondar)^  anemia  was  moderate 
ki  intensity,  and  diarrhoEa  and  vomiting  occurred,  it  simply  made  the 
^lne?tnia  more  acute.  The  niajority  of  the  leucocytes  were  found  to  be 
lunonuclear  and  about  the  size  of  the  erythrocytes.  There  is  a  mod- 
erate permanent  leucocytosis  in  most  of  these  cases,  and  at  times  the 
iiorionuclear  leucocjies  seem  to  be  the  most  numerous  form, 

Splaen. — ^In  some  cases  tlie  spleen  is  found  to  be  enlai^ed^  but  it  is 

iv  very  la^e* 
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The  following  case,  Fig.  86,  p.  337,  is  interesting  as  an  ilhistniUon 
of  rhaehitis  with  a  secondary  aneemla  of  higli  grade,  aceuiiipaiued  by 

enlai^ement  of  the  spleen. 

The  child  was  Ihree  years  iiltl,  sind  was  fairly  wdl  nourishoiJ.  H  kad,  hrmt'Ti^r. 
enlarp:ed  epiphyses,  a  radii  tic  ro&ary,  the  squarp  rhachitic  liea<U  and  matki^l  bowitig 
of  the  legs.  On  physical  examination  nn  indication  uf  enlar^emt^iil  nf  lb»*  liver  *»t 
glunds  was  found.  TVie  ii^plpen  waia  very  much  enlarged,  and  Ihe  po^itton  nf  ib  (^ut-* 
line  anil  its  notch  is  indicated  in  l>lack.  The  blood  exatuinution  showed  n  5«ver« 
secondary  a  mum  i  a,  hut  im  evidence  tjf  a  lenciEmia. 

Liver. — Tlio  liver  often  slunvs  fatty  infiltration,  and  is  at  ium^  en- 
laired  btit  less  frequently  than  ttie  spleen*  A  distiaction  must  be  nmde 
in  those  eases  between  an  enlarged  liver  and  a  depressed  liver,  eausi^d  by 
rliacliitir  compression  of  the  thorax  and  narrowing,  or  from  relaxatioa 
of  the  natural  ligamentous  supports  as  a  resnlt  of  the  weakness  trouj  the 
general  inanition  which  affects  all  the  tissues  of  the  body. 

Lsnnph^nodes. — The  lymph-nodes  are  very^  frequently  found  to  be 
enlaii^ecl  front  simple  hyperfdasia, 

Stomach  and  Intestine.^ — There  is  usually,  though  not  necessarily, 
functional  disturbance  of  digestion ;  also  a  subacute  catarrhal  condition 
and  a  tendency  to  jrastric  dilatation.  The  symptoms  vary  very  much  and 
diarrhoea  and  constipation  alternate.  Marfan  thinks  that  the  intestine  is 
elongated  in  rtiachitis.  The  distended  abdomen  results  Jrom  weakness  of 
the  muscles  of  the  abdominal  wall  and  of  the  intestine,  and  a  resulting 
umbilical  heniia  is  quite  conmion.  in  tike  manner  atonic  constipation  is 
common. 

DuriNosis. — The  diafjnosis  of  rhaehitis  cannot  be  made  by  the  pre- 
monitory  symptoms,  iis  the  disease  is  so  often  the  result  of  impaired 
nutrition  arising  from  many  causes,  that  it  is  difficult  to  determine  when 
the  rhachitic  syniploms  begin.  The  differential  fiiagnosis  has  lo  be  ruade 
from  a  nmuber  of  diseases  in  which  the  geneml  nutrition  of  the  child  b 
profoundly  disturbed,  these  diseases  being  especially  represented  by  func- 
tional disorders  connected  with  the  gastroHi^nteric  tract.  When  the  patho- 
genic changes  in  the  bones  have  progressed  sutlicienlly  for  physical  detec- 
tion, and  tlie  disease  is  fully  developed,  the  diagnosis  is  not  difRcult,  In 
its  early  stages,  tlien^fore,  the  manifestations  of  rhaehitis  may  be  so  sliglil 
that  the  diagnosis  must  otlen  be  held  in  abeyance* 

Tiie  diiTerential  diagnosis  of  rhaehitis  is  to  be  ma<ie  from  scorbutus, 
rheumatism,  osteomalacia,  osteomyelitis,  syphilis,  f^arulysis  of  centrat  ori- 
gin, Pott's  disease,  and  from  the  disability  to  use  the  limbs,  due  to  simple 
weakness  in  infants  wlio  are  not  rhachitic. 

ScQrbuttis  is  eliminated  in  the  diagnosis  by  the  presence  of  the  various 
osseous  lesions  whicti  have  just  been  dest^ribed  as  symptoms  of  rhaehitis 
and  by  the  absenct>  of  the  characteristic  features  of  scorbutus,  represented 
by  tendeiTiess  and  swelling  just  above  the  joints,  without  much  feveTi 
sub-periosteal  hemorrhages,  and  stomatitis  ulcerosa. 
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tiatmn  in  lis  articular  fomi  would  prpsiHit  sueli  marked  syrrijK 

>fiis   of  acute   temlerness,  swelling,  and   pain   in   the  joints,  combined 

itened    temperatun%  that   it    could    easily  be  distin^niislied 

oru  Uie  general  tenderness  of  the  bones  without  much  fever,  to^^ether 

iUi  the  subacute  or  chronic  course  and  the  characteristic  enlarg-enient 

Ihe  epiphyses  in  rhachitis, 

Odrmn^etith, — The  clinical  symptoms  of  an  acute  infectious  disease^ 

sudden  onscL  and  represented  by  severe  constitutional  disturbance, 

tened  temperature^  paiii^  locHli2:e{t  tenderness,  and  rapid  exhaustion, 

r\'e  to  disiin^mish  osteomyelitis  from  the  slow  development  and  slight 

t  of  fever  met  with  in  rhachitis.     In  f»steomyelitis,  moreover,  vari- 

fuci  of  infection  will  appear  in  one  or  more  bones  with  tenderness  at 

ese  points  and  a  tendency  to  suppuration  which  is  not  met  with  in 

rhactiitis. 

CMemttalamL — in  very  rare  cases  osteomalacia  occurs  in  children,  but 
it  can  seldom  be  diflerentiated  from  rliachitis  during'  life, 

Hermliiary  i:iyphilw. — The  diagnosis  of  rhachitis  from  hereditary'  syph- 
ilis is,  as  a  rule,  not  diflicult.  S>T3hilis  and  rhachitis  have  no  direct  con- 
t  flection  with  eacii  other,  but  are  both  chronic  constitutional  diseases,  and 
Hft  b  possible  to  have  both  diseases  occur  in  the  same  IndividuaL  While 
^■n  riiachitis  the  enlan^ement  of  the  long  bones  is  linnted  to  the  epiphyses, 
HSn  syphilis  it  is  not  so  limited,  but  hivolves  the  ends  of  the  diaphyses. 
This  enlar)2renient  is  often  accompanied  by  a  condition  which  closely  simu- 
les  a  callus,  and  there  is  a  distinct  tendency  to  fracture  in  syphilis 
iher  than  to  the  bendui^  which  is  common  in  rtiachitis.  The  notched 
th  and  the  craniotabes  may  occur  in  both  diseases,  while  tlie  lesions  of 
le  nioutli  and  lips  described  on  pagB  527,  and  the  lesions  of  the  skin  on 
o25t  are  distinctive  of  syplnlis, 
Vrtrbrtil  Faralifms  and  PoliomyvUih. — In  certain  cases  of  rliaclntis,  es- 
ially  in  tlie  earlier  stagt*s,  ttie  so-called  paralt/sis  of  rfuwhiiw  occurs, 
id  must  be  distin^^uished  from  paralysis  of  centtrd  origin,  t»specially  Irom 
liiunyeJitis  of  the  cord.  The  differential  dia^iosis  nmst  be  made  by 
e  absence  of  the  symptoms  described  under  cerebral  paralysis  and  polio- 
riivelitis  describt^d  on  pages  950  iuid  9o8,  and  by  an  examination  of  the 
rhilil  in  a  n*cumbent  posture*  wlucli  in  rhactiitis  will  sfn>w  that  tfie  muscu- 
niovf^ments  are  but  little  impaired,  ttiat  the  apparent  hiability  to  move 
the  ljnid>sand  the  tlisinclination  to  walk  are  caused  by  tenderness  n(  the 
boni-s  and  nmscular  weakness,  I  hat  the  electrical  reaction  is  nornral.  and 
ttiat  the  retlexes  are  not  affected.  This  j>stnido-paralysis  is  certain  to  pass 
Dff  if  tJje  child  lives.  Cases  of  rliachitis  whicli  do  not  walk  until  latt\  an 
(^■HUfd  either  of  enuscular  wc^akness  or  of  tendeniess,  may  resemble 
'as4-sof  orjifanic  ner\-ous  disease  with  true  paralysis.  Tlie  diagnosis  must 
lf»*st  on  the  presence  of  the  general  signs  of  these  ner\'ous  diseases* 

P^iffn  DmYiJtf, — When  rtiachitis  cansi^  ky pilosis  of  the  spine  il  may 
imulatf  r^f>tt's  disease  very  closely.     A  prominence  maybe  present  at  the 
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doreo-lmiibar  junefion,  whirli  is  a  frequent  seat  of  the  deformity  in  I**iH'^ 
diBease,  ajid  which,  hivolviiig  several  vertebra?,  may  or  may  not  be  oblit- 
erated when  the  child  liea  on  its  face  and  is  lifted  by  its  fleet  from  thf 
table.  The  spine  is  held  ri^'idly  in  severe  eases,  just  as  in  Pntt*s  disease. 
and  the  deformity  jnay  be  angular  rattier  than  the  tisual  gradual  curve. 
The  co-existence  of  enlarged  epiphyses  and  other  rlmehitic  condiUons 
makes  it  verj^  probable  tliat  the  aH'eetion  is  rhaehitit* ;  but  both  diseast^ 
may  coexist. 

In  general,  the  age  of  the  child,  under  eighteen  months,  the  absence 
of  much  pain,  and  the  existence  of  other  signs  establish  the  diagnosis  of 
rhachitis.  Hhachitis  is,  moreover,  hi  diildren  under  two,  much  more 
common  tliau  F*ott's  disease.  In  doublJul  eases  the  diagnosis  can  t)e 
made  only  after  several  examinations  and  a  period  of  two  or  three  weeks 
of  recumbency,  under  which  conditions  the  rhachitic  spine  becomes 
somewhat  more  ilexible.  In  doubtful  cases  time  alone  will  establish  tlie 
diagnosis. 

Weahicm, — In  certain  infants  who  are  not  rhaehitic  the  power  of 
walking  is  lost  for  variable  periods,  and  is  due  to  wtxtknc^  foi lowing  any 
disease,  whether  acute  or  chronic,  which  for  a  time  may  interfere  with 
the  infant's  vitality.  This  condition  is  difficult  to  distinguish  firoia 
rhachitis,  but  must  be  differentiateil  by  the  absence  of  other  symploiiis 
of  rhachitis.  Delay  in  leaniing  to  walk  should  lead  us  to  carefully  ex- 
amine for  otiier  symptoms  of  rhachitis,  as  it  is  quite  often  one  of  the 
manifestations  of  this  disease.  An  open  fontanelle  after  the  nineteentti  or 
twentieth  month  suggests  rliachitis,  and  delayed  dentition  is  also  signili- 
cant.  If  there  are  no  teeth  at  the  ninth  or  tenth  month,  the  in  fan  I 
shonld  be  carefully  examined  for  rhacliilis  ;  at  one  year  absence  of  teetli 
almost  always  indicates  the  disease.  Finally,  the  rhaehitic  attitude  of  an 
infant  with  well-marked  rhachitis  is  characteristic^  and  is  shown  in  Fig.  87, 
facing  page  342. 

The  infant  stands  willi  its  thighs  Hexed,  knees  bent,  back  arched, 
shoulders  thrown  back,  prominent  abdomen,  head  rather  rigid,  legs  ajkart^ 
and  varying  degrees  and  combinations  of  bow-le^gs  and  knock-knee  with 
flat-foot.  The  cause  of  this  attitude,  ac<.'ording  to  Lovett,  may  in  a 
measure  be  a  persistence  of  the  infantile  position  which  children  assume 
when  they  are  learning  to  walk. 

Children  with  rhachitis  have  weak  muscles  as  well  as  weak  bones, 
and  the  condition  of  sucli  a  child  approaches  that  of  one  who  stiinds  and 
walks  with  the  least  expenditure  of  muscular  force. 

Ihfdnm'phalm, — The  diagnosis  between  the  rhaehitic  head  and  the 
hydrocephalic  is  usually  not  ditticult.  The  former  is  irregularly  enlorg<iti 
flattened  on  top,  square-looking,  and  has  a  normally  tense  or  depressed 
fontanelle.  The  lattei*  is  regularly  enlarged  and  munded,  with  a  tt*use 
and  bulghig  fontanelle. 

Prognosis. — ^The  prognosis  of  rhachitis  b  favorable,  provided  no  coui- 


I 

I 
I 


DISEASES   OF   NUTRITION. 


341 


I 


ions  arise.  Wlieii  left  milrt^aled  the  disease  may,  after  a  decided  de- 
af defornuty  has  oecurred,  be  arrested  spontaneously,  the  patliologi- 
c^i  |irocess  in  the  bones  cease,  and  the  bones  harden  in  their  deformed 

dition  (Lovelt),  In  these  untreated  cases  the  younger  ttie  child  the 
iliore  unfevomble  is  the  prognosis*  A  spontaneous  arrest  of  tlie  disease 
may  take  place  in  any  of  its  stages,  but,  as  a  rule,  if  tlie  afl"ection  is  at  all 
pronounced,  serious  deformities  are  usually  produced.  If  a  hydroeephaJic 
rondilion,  which  at  limes  appears  in  rhachitis,  is  pn^si^nt  to  any  degree,  if 
there  is  much  diarrhoea,  or  if  the  infant  is  subject  to  frequi*nt  attacks  of 
bronchitis,  the  prognosis  is  very  unfavorable*  Rhaehitic  children  are  more 
Uable  to  die  than  other  children  wlien  they  are  attacked  by  such  diseases 
as  pneumonia  or  bronchitis.  Attacks  of  the  acute  exanthemata  are  of 
serious  import  in  these  cases*  Rhaehitic  children  are  especially  liable  to 
the  invasion  of  the  tnbtTcte  bacillus*  According  to  Bradford  and  Lovell, 
kj'phosts  disappears  under  proper  treatment*  Ltateral  curvature  is  per- 
manent when  not  treated*  As  a  nile,  the  epiphyseal  enlarigements 
diminish  with  growth,  but  to  a  certain  degree  remain  through  life.  The 
cmniotabes,  larj*ngisnms  stridulus,  bronchitis,  diarrh<i?a,-  and  imralysis 
graduaOy  in  the  favomble  cases  pass  away*  Although  rarely,  death  may 
occur  in  attacks  of  lar)'ngospasnius  and  convulsions  in  rhachiti<'  infants, 

MTien  properly  treated,  the  health  of  rhaehitic  ctiitdren  imi>roves 
dowty,  and,  unless  the  deformities  \vtii<^li  have  occurred  in  the  bones 
im^vanced  too  far,  more  or  less  complete  recovery  usually  takes  place 
in  the  third  or  fourth  year.  The  arrest  of  the  disease  at  an  early  stage 
is  important. 

Treatment.^ — The  treatment  of  rhaehitis  is  essentially  dietetic  and 
hygienic.  The  hifants  should  be  kept  in  tlie  open  air  as  much  as  pos- 
sible, and  should  live  in  rooms  accessible  to  sunlight.  The  food  should 
be  adapted  to  ttie  age,  aceonihig  to  the  rules  given  for  the  feeding  of 
nonnal  infants  during  the  first  two  years  of  life.  There  does  not  appear 
to  be  any  drug  wtiicti  produces  a  specific  effect  upun  the  osseous  changes 
wJiich  take  place  in  rliachitis*  Phosphorus  is  considered  by  some  ob- 
servers to  be  a  valuable  adjunct  to  the  general  dietetic  and  hygienic  Ireat- 
nient,  but,  aeconling  to  our  experience  at  the  Children's  Hospital,  it  has 
noi  proved  to  be  of  any  especial  benefit* 

When  the  anaemia  is  marked,  iron  in  some  form  should  be  given,  and 
at  times  an  increase  in  the  fat  in  the  food  seems  to  be  beneficial.  Espe- 
cial attention  should  be  paid  to  the  correction  of  deformities  by  exercises 
and  tf  necessary  by  surgical  inlerfV^rence.  \Yhenever  any  tendeniess  or 
pain  is  notieeil,  the  infant  stujuld  at  once  have  orange-juice  given  to  it,  as 
directed  in  scorbutus  (page  347). 

l^aniigospasnms  should  be  promptly  treated  by  s|)rinkling  the  face 
and  chest  with  cold  water  and  by  lightly  slapping  the  back. 

t^ulsions  should  be  trt^ated  witti  unusual  care  in  a  rhaehitic  cliild, 
1  they  usually  arise  from  deprt'ssion  and  resultuig  over-sensitive 
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condition  of  the  nervous  system.     Stimulants  are  usually  indicated  in 
these  cases. 

Fig.  87,  L  and  11.,  represents  unusually  well  the  deformities  m  the 

bones  which  may  aiise  as  a  result  of  rhachitis. 

The  boy  was  six  years  old*     He  was  nursed  from  llie  breai^l  for  two  years-,  an** 
Uien  given  a  general  diet     He  begun  to  walk  wht'n  futjrteen  inonUis  old*  and  tli** 
mother  noticed  that  his  legs  began  to  bend  at  abool  that  time,  but  could  give  very  litil** 
information  about  the  course  of  the  disease.     The  physical  es animation  stiuwi^d  tU* 
heiirt^s  impulse  to  tie  about  on  the  level  with  the  six  lb  nb  aiid  in  Uie  mammiliaJT 
line.     The  hearths  sriunds  were  clear  and  loud.      Nothing  abnormal  was  del«?cted  iu  il>*' 
throat  or  lungs.     The  abdcimen  waa   large*  prominent,  and  tympanitie  :  the  Iivit  ^'s^ 
palpali!e  three  tmgers*  breadth  Im'Iow  the  ribs  in  the  mammjUary  line  ;  the  spltwu  wa^* 
not  palpable. 

Lrfjoking  at  the  child  from  in  front ,  as  represented  in   Fig^.  87 *   1.,  tb*^^  head  wj 
square  with  enlarged  frontal  prominem  es.    There  was  a  decided  hawing  of  (he  lefl  clavi  " 
cle  with  enlarK**d  epiphyses  of  the  wrists  and  ankles,  outward  tjowin^  of  thi*  femor** 
and  flat' foot  with  extreme  pronation^     Ttie  side  vit^w,  as  rcpr**iicnte<l  in  ¥i^.  H7,  It**, 
show^  the  flattened  top  of  the  skuiU  rhachitic  rosarj',  distended  abdomen,  lordosi*,  an- 
ieriar  bowing  of  tb*^  libiee,  and  flat-foot 

CONGENITAL  OR  FCETAL  BHAOHITIB. 

Fcetal  or  eoni^enital  rhachitis  shows  a  general  similarity  to  the  bone 
changes  of  rhachitis.  There  have  been  a  number  of  rast^,  Kaulmann 
lately  reports  cases  of  his  own  and  suggests  the  name  chondrodysLrophia 
foetiilis.  These  cases  are  by  some  writers  coiisklered  not  to  be  rhachitis 
at  all.  Some  of  the  cases  reported  show  liistological  oouditioiis  similar  to 
those  found  in  ac'cfuin^d  rhachitis,  Vierordt,  however,  is  inclined  to  think 
that  this  is  hanlly  i*vidence  enough,  as  we  know  that  similar  changes  may 
be  produced  experimentally  which  are  not  actually  rhachitic,  and  he  con- 
siders tlie  existence  of  a  foetal  or  congenital  rhachitis  as  very^  douhtfuL 

Congenital  rhachitis  is,  therefore,  a  very  rare  atlection.  Ziegler  de- 
scribes various  foetal  rasi*s  of  several  prosyllabic  types  corresponding  to 
Parrot  s  achondroplasia  and  Kaufinann  s  chondrodystrophia. 

In  these  eases  of  foetal  origin  the  periosteal  changes  are  absent,  and  the 
epiphyseal  changes  do  not  corruspond  accumtely  to  the  rhachitis  of  extra- 
nterine  life.  I  have  seen  a  ease  of  supposed  congenital  rhachitis  in  which 
the  rha«*hitic  process  had  run  its  course  and  the  hardening  of  the  bones 
had  apparently  been  completed  before  tlie  intant  was  born. 

Another  ease  of  congenital  rhachitis  was  seen  by  me  in  ronsultation 
mih  Dr.  Townsend. 

The  parent*  were  young  and  healthy,  and  there  was  no  hiatory  of  syphilis  or  rhm- 
chilis.  The  father  was  American,  the  mother  Scotch.  There  was  one  other  child, 
three  yeiu-^  old.  stronfr  and  welt  The  mother  during  her  preyrnancy  was  much  wor- 
ried, and  her  notirishnient  was  both  insuflicient  atoi  pnor.  The  infant,  ii  nmh\  was 
one  month  premature.  The  labor  wns  easy.  The  infant  wei|jrhed  seven  pounds  and 
mis  43.3  cm.  {17  inches)  in  len^h. 
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Fl|»  $8  repfesenis  a  photograph  tak«>n  on  thf*  fuurth  day  ol  th(*  infant'^  life.  The 
bfiuj  Wii  iquare  in  front,  was  much  tiittpned  behind,  and  nieiisurt^cj  33. S  cm.  (13^ 
ioch*^)-  The  sutures  were  all  widely  open.  The  ossified  ptjrtiot^s  nf  all  the  bones  of  the 
tiajl  w<Te  small,  particularly  of  the  occipiLil  bfitie,  which  presented  a  large  area  of 
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Ill  the  widely  opent^d  sagittal  suture  juat  back  of  liie  anterior  fontanelle 
^2ia  ^  lajjfi*  Wormbin  bone  2,7  rin.  (1  inch)  long.  In  the  squamous  arid  coronal  su- 
^^f^  uti  the  right  side  at  leai^l  ei^ht  small  Wormian  bones  could  U*  easily  fell,  and  on 
^**  Iffl  side  eleven  were  counted.  The  thorax  was  30  ctn.  (llf  inches)  in  eirt^um- 
'tftnce^  and  was  depresised  laterally,  the  depression  increasing  wilh  each  inspiration, 
tdwing  to  aji  accompanying  atelectasis  in  the  lower  portions  of  the  lun^.  There  was 
con^deraiile  cynnosis.  No  cardiac  murmur  was  detected.  A  rhachitic  rosary  was 
present  The  abdomen  measiurt'd  at  the  level  of  the  umbilicus  28.7  cm.  (11 J  inches). 
Tlier^  was  a  lar^  double  intfuinal  hernia.  Tbt?  spleen  could  not  be  detected  on  ex- 
4inirfaLion.  The  liver  couJd  be  felt  below  the  edge  of  the  ribs,  tjut  Wiis  apparently 
^  aot  enlarsf*^!  There  were  marked  enlargeinenl  of  all  the  epiphyses,  curvature  of 
the  long  bones,  and  numerous  fractures.  The  humeri  showed  a  slight  anterior 
ffflnrature.  The  tjones  of  each  forearm  were  abo  bent  aiiteriorly.  The  femora  wpre 
curved  outward  and  forward.  The  lower  Icj^rs  showed  nsarked  angular  curvatures  bir- 
ward  at  the  junction  of  the  middle  and  lower  third*!.  The  fractures  were  ;ippiirently 
of  as  rtH*ent  orifin  as  the  hirth,  as  some  of  them  proceeded  to  unite  very  quickly.  On 
Ihe  eighth  day  I  he  fracture  of  the  right  (ibia  wa^-  quib^  llrmly  united  ■  and  only  a 
slijrld  crepitus  crmld  still  be  felt  over  the  lefl  tibial.  The  fracture  of  the  left  hu- 
merus was  ftrmly  united  with  a  ring  of  callus.  The  right  humerus  at  birth  show^ed  a 
aboul  the  middle  of  the  shaft  :  IhU  wju*  evidently  the  repair  of  an  intra-yterine 
lire.     The  child  dit?d  on  Itie  ninth  day  after  birth. 


OBTEOMAIiACIA. 

Osteomaiat  bi  is  a  tliseast*  which  uecasionally  occurs  in  children,  luit 
not  so  frequently  as  in  adults.     It  causus  sotteninj^  of  the  bunes,  aiid  in 

eect  is  somewhat  siJitiUir  to  rhachitis. 
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spoken  of  in  connection  with  diseases  of  nutrition  on  account  of  its 
semblance  to  rhachitis. 

Pathology. — ^There  is,  according  to  Ziegler,  an  absorption  of  lime-sal 
beginning  first  at  the  medullary  cavity  and  proceeding  outward.  T. 
epiphyses  are  not  notably  affected  by  the  continuance  of  the  absorptive  pi 
cess,  the  cortical  bone  becomes  spongy  and  decalcified,  and  in  the  seven 
cases  there  may  remain  little  but  marrow  and  periosteum  (J.  C.  Warw 
''  Surgical  Pathology"). 

The  opinion  is  generally  held  that  in  osteomalacia  the  layer  of  ostec 
tissue  results  from  decalcification,  while  in  rhachitis  a  similar  layer  repi 
sents  a  new  growth  deficient  in  lime-salts.      The  periosteum  is  likely 
be  thickened  and  vascular,  and  the  medulla  resembles  that  in  infancy 
its  gross  appoarance. 

Symptoms. — Spontaneous  fractures  and  various  distortions  may  occ- 
in  osteomalacia,  and  the  thorax  is  flattened  laterally. 

Treatment. — The  treatment  is  the  same  as  in  rhachitis  (page  341). 

SOORBUTUS. 

Scorbutus  (scurvy)  is  a  constitutional  disease  closely  associated  \vi 
imperfect  nutrition  and  having  a  definite  relation  to  the  deprivation 
the  individual  of  fresh  food.     It  is  characterized  by  anaemia  and  a  k 
dency  to  hemorrhage,  and  in  most  cases  is  accompanied  by  the  conditi 
of  the  gums  which  is  present  in  stomatitis  ulcerosa. 

ETioLociY. — In  addition  to  the  view  that  the  cause  of  scorbutus  is 
(•honii(tal  origin,  owing  to  the  significant  relation  which  the  disease  has 
a  lack  of  frc^sh  food,  it  is  supposed  that  there  may  be  a  special  mici 
or^'anLsm  which  causes  the  disease.  This,  however,  has  not  been  prov( 
and  wt'  have  no  further  knowledge  regarding  the  etiology  of  scorbutus 

In  luy  experience  there  is  no  evidence  that  sterilized  milk  is  a  cai 
of  scorbutus.  If  the  luilk  is  properly  modified  it  can  be  heated  to  7 
i\  (1<)7°  F.),  or  even  to  100°  C.  (212°  F.),  without,  so  far  as  I  am  awa 
luiviu^^  a  deleterious  effect  upon  the  osseous  system. 

Patuol()(;y. — So  few  post-mortem  examinations  have  as  yet  be 
made  on  infants  dying  of  scorbutus  that  the  pathological  lesions  have  i 
J)een  finally  (established.  A  sulficient  number  of  autopsies,  however,  1 
bren  reported  by  Barlow  and  others,  notably  Northrup,  to  settle  at  le 
the  more  important  features  in  the  pathology  of  infantile  scorbutus. 

There  are  no  altt^rdtions  in  the  blood,  either  anatomical,  chemical, 
bacteriological,  which  can  be  considered  peculiar  to  scorbutus.  Th< 
are  deep  heinorrhaj4"es  hito  the  muscles  and  occasionally  about  or  ev 
into  the  joints,  l)ut  the  hemorrhage  in  infantile  scorbutus  is  essentia 
sul)periosteaI  and  chiefly  of  the  long  bones.  The  femora  are  most  co 
nionly  alTected,  and  there  is  a  tendency  to  separation  of  the  epiphys 
There  may  also  be  a  varying  amount  of  interetitial  hemorrhage  in  t 
lunjjs,  spleen,  kidney,  and  intestinii'  glands.     Ihematuria  has  been  notic 


Vt^rtiini  >jfot!LH)  i,t 


DISEASES  OF  NUTRITION. 


346 


fc  a  certaiii  oumber  of  cases  of  st^orbutus,  and  it  is  well  to  examine  the 
fifle  in  raises  in  which  the  disease  is  suspected.  Hemorrhages  into  the 
iUcctus  surfaces  arc  usually  present,  Uu^  gums  being  chiefly  aflected  and 
iBSeatktg  the  condition  of  stomatitis  ulcerosa, 

Pif ,  $9  represents  &  section  of  the  bones  of  the  Ing  m  a  case  of  infantile  scor- 
**«  which  was  under  tiie  care  of  Dr.  Northrup*  On  examination  il  will  be  aeen  that 
i«mar  is  normal  al  its  upper  extremity.  The  lower  half  is  invested  with  a  black, 
tiiOiiSt  sub* periosteal  layer  of  biofnl.  Thi^  lower  epipliysis  is  detached,  and  the 
^r  end  of  the  sliall,  inaceratei),  eroded,  and  sod,  h  lyinij  l^iose  in  the  black,  disin- 
^Uiig  blood-dnL  The  libia  ii*  surrounded  by  thin*  dark,  hemorrhagic  layers  be- 
^  the  periosteum,  and  the  proximal  portions  are  congested.  The  tlbule?  and  the 
^  of  the  tipper  exlremiUes  ivere  normal. 

^i^,  90  represents  a  micros^opii;  sectinn  of  Ihis  bone,  which  shows  no  syphilitic 
Hirhilir  ciionges  in  Ihe  bone  or  the  periosteum. 


The  soft  macerated  bone  gave  no  eridence  of  suppuration,  but  there  was  a  mod- 
Ite  eongestion  of  the  femur  and  the  upper  extremity  of  the  tibia* 

Stuftoms. — The  symptoms  of  infkntilo  scorhutus  are  those  of  a  slow 
d  progressive  cachexia.  The  infants  bocomo  anaemic,  and  show  more 
:  less  gastro-enteric  disturbance  of  a  subacute  functional  type.  Profuse 
^eatingt  especially  about  the  head,  at  tinu^s  slight  feverish  attacks,  and 
^ned  appetite,  are  among  tiie  early  symptoms.  Tho  temperature  may 
( from  lime  to  time  slightly  raised,  but  not  sigTiiiicantiy  so.  The  first 
&iptom,  however,  whicli  especially  attracts  the  attention  b  a  sensitive 
bditiun  of  tlie  bones.  The  infant  trits  when  tJje  aiT^Lled  parts  are 
Rched.  It  does  not  seem  to  sutler  pain  when  it  is  allowed  to  remain 
let,  but  as  the  dispase  advances  the  expression  of  its  face  indicates  the 
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fear  of  bein^  handled.  My  mdi vidua!  experience  witli  iiifanti!e  scorbuti] 
has  been  derived  iroin  severity  to  eighty  cases,  all  of  which,  with  few  ex 
ceptions,  were  from  eight  to  twelve  months  of  age*  I  met  with  no  case 
later  than  the  first  half  of  the  second  year,  and  with  none  earlier  than  tti 
second  half  of  the  first  year. 

As  the  disease  progresses,  more  marked  symptoms  develop.     Swelling 
of  the  limhs^  usually  of  the  diaphyses  just  above  the  epiphyses^  appear 
These  swellings  are  most  common  and  most  prominent  in  the  legs,  bu 
may  also  appear  in  tlie  bones  of  tlie  foreann.     They  are  usually  pyri' 
form  and  symmetrica!  in  shape,  the  skin  over  the  swelling  being  more  oi 
less  tense,  but  not  fluctuating.     There  is  commonly  snrne  tendenjcss  on 
pressure,  but,  as  a  rule,  no  especial  heat  of  the  affe*:ted  part     The  pain 
and  swelling  do  not  seem  to  be  in  the  joint,  but  in  the  diaphysis  and 
epiphysis.     Signs  of  hemorrhage  may  occur  in  the  skin  over  Hie  atl'ccted 
parts,  appearing  at  first  as  small  blue  macuhv  and  later  involving  larger 
areas,  as  though  a  deej^  hemoirhaKCf  were  coming  to  the  surface.    Id 
advanced  cases  hemorrhage  may  take  place  to  such  an   extent  in  tlie 
deeper  parts   around   the  eyes  that  the  eyes  will  be   pushed  forward 
(proptosis). 

When  the  infant  has  not  cut  any  teeth,  the  mucous  membrane  of  the 
gums,  according  to  my  experience,  has  not  been  affected ;  but  when  a 
tooth  is  pressing  on  tlie  gum  and  is  almost  through,  or  even  when  a  small 
portion  of  a  tooth  has  penetrated  the  gum,  small  areas  of  congested  mu- 
cous membrane  appear,  and  are  of  great  aid  in  the  diagnosis.  In  some 
cases  a  few  hemorrhagic  macule  appear  in  other  parts  of  the  skin,  as  in 
that  of  the  forehead. 

In  addition  to  the  symptoms  of  epiphyseal  pain,  the  infant  keeps  the 
affected  limb  perfectly  still,  so  that,  unless  it  were  understood  that  it  is 
pain  which  prevents  it  from  moving  the  limb,  it  might  be  supposed  that 
it  was  paralysis;  iu  fact,  this  symptom  in  scorbutus  has  been  termed 
pseudo-paralysis.  It  has  nothing  to  do  witli  true  paralysis,  and  corre- 
sponds to  wliat  is  seen  in  rheumatic  aJTections  of  the  joints* 

Diagnosis. — ^The  diagnosis  of  infantile  scorbutus  is  to  be  made  from 
rheumatism,  rhachitis,  purpura,  s)^jhilis,  and  acute  anterior  poliomyehtis. 

Mheiimidmn. — In  the  diagnosis  from  rheumatism  the  absence  of  heat 
and  tenderness  of  the  joint  and  of  a  pronoimced  rise  of  tempemlure  is 
usually  sufficient  to  distinguish  the  two  diseases. 

EhacMh, — The  diagnosis  from  rhachitis  is  to  be  made  by  the  presence 
of  hemorrhages,  the  intense  pain  in  the  region  above  the  epiphyses,  the 
absence  of  a  rhaclutic  rosary,  and  the  absence  of  symptoms  of  rhachitis 
when  it  is  not  coexistent.  If  teeth  are  present,  the  occurrence  of  stoma- 
titis ulcerosa  usually  makes  the  diagnosis  clear.  In  the  cases  in  which 
rhachitis  is  present  the  symptoms  of  scorbutus  appear  to  complicate  a 
primary  rhachitis,  and  M'hen  the  scorbutic  symptoms  pass  away  the  rha- 
chitic  manifestations  remain. 
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Purpura, — Fur|)ura,  except  in  the  severe  foniis  in  which  the  joints  are 

led,  is  easily  differentiated  by  the  absence  of  the  pecuHar  osseous 

}>totn§  of  scorbutus, 

Sypkiim, — Scorbutus  is  differentiated  from  syphilis  by  the  extreme 
tetidemess,  the  heniorrhag^es,  and  tlie  commonly  occurring  stomatitis 
ulcerosa  vrhich  occur  in  tlie  former  disease*  while  syphilis  lias  distinctive 

tsjTnploms  which  are  not  found  in  scorbutus,  which  will  be  described  under 
Uie  foimer  disease. 
Aeuii'  Anterior  Poliomyelitis. — ^Tho  differential  diagnosis  between  scor- 
}>utus  and  acute  anterior  poliomyelitis  is  made  by  ilie  presence  in  the 
former  of  enlaiiiferaent  and  tenderness  in  the  neighborhood  of  ttie  epiph- 
yses. Pain  is  present  only  in  ttie  initial  sta^e  f>f  acute  anterior  polio- 
myelitis^ and  tenderness  is  absent.  In  acute  anterior  poliomyelitis,  also, 
the  onset  is  sudden,  and  there  are  no  premonitory  symptoms. 

Prognosis. — Scorbutus  is  very  variable  in  its  duration.  If  left  un- 
treatc*d,  aJI  tlie  symptoms  may  become  more  pronomiccd  and  the  Infant 
finally  die  of  exhaustion.  When  properly  treated,  and  uncomplicated  by 
any  otlier  disease,  the  prognosis  is  very  favorable  if  treatment  is  begun 
^yrly  in  the  attack,  before  the  vitality  of  the  infant  lias  been  too  much 
leduced. 

Treatmekt. — The  treatment  of  infantile  scorbutus  is  essentially  by 
changing  the  improper  Ibod  wliicli  in  nvost  cases  is  being  given,  to  fresh 
milk  and  orange-juico.  Under  this  treatment  the  pain  and  tenderness  of 
tiie  Iind>s  rapidly  disappear,  sr»metimes  within  a  few  days,  as  does  also 

(ttie  stomatitis  uleemsa.  hi  tlit*  begun  jing  the  juice  of  one  orange  should  be 
given  during  the  twenty-four  lioui-s.  it  usually  is  well  to  dilute  the  orange- 
juice  one-third  with  water.  If  a  lapid  improvement  does  not  take  place, 
a  still  lai^er  dose  should  be  given  within  a  few  days.  These  scorbutic  in- 
fants usually  take  orange-juice  with  avidity,  but  they  should  be  forced  to 
I  take  it  if  they  do  not  like  it  The  nurse  should  be  cautioned  to  move 
the  affected  hmbs  as  little  as  possible,  and  the  infant  should  be  kept  on  a 
conifortable  pillow  on  which  it  can  be  carried  about. 
In  my  earlier  cases,  before  1  recognized  the  scorbutic  element  in  the 
disease,  I  treated  these  inCanls  with  a  number  of  rtrugs,  none  of  which 
api*eared  to  have  the  slightest  bt>neJic:ial  effect.  In  some  of  these  cas(?s 
I  the  s^nnptoms  gn^w  progressively  worse,  and  the  infants  died.  In  one  of 
them^  however,  in  whom  tlie  humorrliagi^s  in  the  skin  were  extensive  and 
ppoptosm  was  marked,  the  mfant  recovered  entin.Oy  when  a  properly 
modified  milk  was  sid).stituted  for  the  artiticial  food  which  it  had  been 
taking.  In  some  of  the  later  cases  which  I  have  seen  in  consultation,  where 
Infants  living  in  tlie  country  with  good  hygienic.'  surroundings  were  being 
led  on  one  of  the  many  artificial  foods,  the  disease  had  progressed  to 
uch  an  extent  that  tiie  infants  were  extremely  aniemic,  had  hemorrhages 
in  various  jMiiris  of  the  skin,  were  unable  to  take  any  fooft,  anri  were 
Beemiijgly  dying;  in  fact,  they  were  as  much  reduced  as  were  the  cases 
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which  I  have  jusl  spoken  of  tis  having  lerniinated  fatally.     These' 
after  taking  orange-juiL'e  for  a  few  days,  invariably  improved  rapidJy,  ani 
usually  recovered  entirely  in  two  or  three  weeks.  ■ 

All  iny  oases  have  prL^serjted  in  ditlerent  degrees  the  symptoms  which 
I  have  just  doscrilied,  and  which  are  well  represented  in  Uie  following 
case  and  in  Fig.  91  : 

The  infant,  a  female,  ten  months  old,  was  healthy  at  birth  iuid  weighed  Sfi8€ 
grammt's  (8  pounds).  It  was  nursed  at  tirst»  but  later  was  fed  on  a  patent  food,  m 
which  it  did  not  gain.  When  it  was  eight  months  old  it  lost  somewhat  in  wdght,  lid 
profuse  sweating,  and  began  to  have  lendemess  in  its  limhs.  It  had  sijc  teeth.  View 
was  an  eipression  of  fear  on  its  face,  ami  ft  kept  iU  arms  and  legs  perfecUy  mriUon- 
less. 


IntantlLe  scorbutus.    ^Setsnfid  month  of  dtaeaae.)    FeiiMle,  Hi  inontlu  <ii(L 

Whenevi-rit  thouj^bt  that  lis  legs  or  arms  were  going  to  In?  touched  H  cried  witl 
fear.  Then'  was  mi  evidence  of  rbachilLs  in  this  infant.  Tbere  wjis  a  f^welling  of  tbt-'^ 
diapbyiaii  just  sittfjve  the  epiphyses  of  the  bones  of  the  right  wrist,  and  abo  in  th« 
lower  pari  of  tht^  femur  of  each  leg  and  ttie  lower  part  of  the  tibia.  Tbe  sweHing  did 
not  rbi€luab\  had  a  hard,  tense  feeling,  and  apparently  was  not  connected  with  the 
joints,  Tberr  was  no  increased  tveat  of  the  skin,  but  there  were  certain  circumsmbe^i 
areas  of  hemorrhage  in  the  skin  over  the  swellings.  Tbe  gvims  showed  ttie  condition 
of  stfunatitiis  ulcentsa  to  so  marked  a  degree  that  they  alra(»st  covered  the  teeth,  Thef 
were  purple,  hied  e^isily,  snol  were  very  similar  !<>  those  representeil  in  Plate  XI. » 
facing  piige  620. 

The  infant's  diet  was  changed  to  a  modified  milk,  and  it  waa  given  the  juice  of 
one  orange  daily.  Within  two  days  it  moved  its  legs  aJid  arms  freely,  the  anxions  ei- 
pression  letl  its  faee,  and  in  a  few  weeks  it  liml  gained  much  in  weigh*  nnd  was 
perfectly  welL 

An  examination  uf  the  blood  in  this  vasv  showed  only  a  secondary 
ansBmia, 

INPANTELE  ATROPHY. 

Intantile  atniphy  (marasmus,  athrepsia)  b  i^ssentially  a  disease  of  in- 
fancy and  early  fhildhood,  tind  occurs  most  frequently  in  Uie  tirst  six 
months  of  life.  It  b  a  contlition  in  which  extreme  atrophy  of  all  tht-  soR 
tissues  laki^s  place  without  demonsti'alDh.'  diseiuse  of  any  of  the  or^.^ans.  It 
is  apparently  ttie  result  of  a  vice  of  ^dtjsorption,  althougli  this  has  by  no 
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b^Mi  clearly  proved*  The  wasling-  which  occurs  as  th«>  result  of 
innaiinns  of  iht*  inoutli  and  thmat  preventing  the  entrance  of  sufB- 
ient  food,  or  when  iiisunieient  Ibocl  is  ^iven,  should  be  considered  as  the 
^uli  of  slanalion.  The  uanie  infantUe  atrophy  should  be  restricted  to 
be  cases  in  whirli  such  causes  do  not  exist.  In  like  manner  the  wast  if  ig 
rhich  ot'ijurs  in  tlie  course  of  constitutional  diseases,  such  as  tuberculosis 
^  syphilis,  or  as  the  a^still  of  severe  gastro-enteric  disturbance,  is  not  to 
>e  ronsidered  landtT  the  name  of  infantile  atropfiy. 

CTtoLooT. — ^The  cause  of  the  primary  cases  of  hifantile  atrophy  is  un- 
Enciwn.  Ill  a  nimiber  of  cases  the  dist^ase  seems  to  be  secondar)'  to  grave 
itUssttnal  disturiianre,  whether  of  toxic  or  of  oiyanie  <»riprin.  The  disease 
\pptmTB  to  de[>end  upon  hiijjroper  diet  or  bad  hygienic  surrnumJings,  either 
lefterately  or  in  combination.  Thus  infards  ntay  deveh)p  tht*  disease 
prluifse  ffxid  is  seemingly  good  but  whose  surrounding  in  cTowded  cities 
>r  districts  an*  unhygienic  as  to  li^'ld,  warmth,  pure  air,  aud  air  space.  On 
he  liUier  liatid,  ttie  disease  is  at  times  met  witli  in  ttie  r-ountry  where  the 
e  is  (pood  but  the  Jood  poor. 
'ATUOLotit. — ^Tlie  patholoj^ncal  conditions  which  are  fcmnd  in  cases  of 
itile  atrophy  are  exceedingly  unsatisfactory,  anci  have  not  given  us 
ueh  inroniiaiian  concerning  the  disease  Xothin^^  abuonnal  is  found  in 
lie  varicit£s  or^miis  whi*d»  can  be  said  in  be  ciianu  teristic  of  Uiis  lilsease, 
is  supposed  liy  some  pathologisb  that  ttie  lymph-glands  an/  enlarged, 
ut  this  enlargemeni  does  not  seem  to  be  a  proniinenl  feature,  and  is 
liefly  confined  to  tJie  superliciad  glands  of  th**  netk,  axilla?,  and  groins.  No 
otogical  condition  of  the  mesenteric  lyuiph-glands  has  been  found,  and 
alrofdjy  of  the  niesenter}'  around  them  is  so  great  Ihal  their  increase 
tize  may  tie  seeming  ndher  than  real.  In  the  intestine,  although  in 
esses  Uien*  is  eonsideraide  atr*>i>hy  of  the  uuicons  membnme  and 
Ucous  tissue,  no  ehamcteristic  lesion  has  been  proved  to  be  pres- 
Then-»fon-\  until  our  knowledge  of  the  pathology  of  this  disease  be- 
mot^  definite,  it  is  better  for  us  to  ei>nsider  its  (lathology  as  simply 
f.  Certain  scioniian^  morbid  eonditions  are  frequently  found, 
rmilHnit  among  these  are  anaemia,  atek^ctasis  In  the  lungs,  bronchitis, 
rliti-pnv'umfmia,  fatty  liver,  and  intestinal  catarrli. 
SfJUttjMs.^ — The  essential  symptom  of  inJkiitile  atrophy  is  extreme 
asUrig.  An  infant  which  has  perhaps  been  weak  and  delicate,  or  may 
been  seemingly  well  nouiished,  begins  to  emat  iate.  The  pronunent 
of  the  disease  is  the  progressive  and  extreme  loss  of  weight.  The 
fj(  subeutaiittous  adiposis  tissue  h  exci^ssive,  the  skin  is  dry  and  wrin- 
ied,  aJid  hau^  in  folds  on  the  bories,  giving  the  appiiai^nce  of  a  living 
deton  ur  advanced  old  agii.  Tht*  extremities  art'  cuul.  Thi*  abdouit^n 
becomes  sunken.  The  tungue  is  dry  and  usually  reddened.  The 
U  reehltf  and  usually  rapid.  The  temperature  is  normal,  or  more 
only  subnormal,  hut  in  some  cases  is  raLseiL  The  n  spirations  are 
iu>rmaL     Althout,di  secondan  aui^mia  is  i|uite  a  |ironiLneid  i  on- 
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dition,  exireme  pallor  is  not  usuaL  The  appetite  is  usually  lessened,  but 
may  be  at  times  voracious.  In  many  ciises  the  food  is  well  digested,  and 
the  discharges  yellow  and  smooth.  In  some  cases  the  total  amounl  of  the 
fecal  ilischanjfes  in  twenty-four  hours  Is  abiiomially  lai^^e-  Regur^tation 
of  food  is  common,  and  at  times  vomiting  of  a  reflex  nature  becomts 
prominent.  The  normal  fiecal  tiischarges  at  times  are  abnormal  in  color 
ajid  consistency.  In  advanced  eases  eccliymoses  may  appear  in  the  skin, 
sometimes  covering  the  entire  thorax. 

Diagnosis* — ^Tlie  diagnosis  of  infantile  atropliy  is  chiefly  to  be  made 
from  ordinary"  starvation  and  from  general  tuberculosis.    From  the  fomier 
it  is  soon  differentiated  by  its  lack  of  response  to  good  food  and  improved 
hygiene.     In  the  ordinary  eases  of  starvation  wliich  result  eiflier  froia 
improper  food,  or  from  lack  of  food,  a  diet  carefully  adapted  to  the  ago^^H 
the  infant  or  child  is  soon  followed  by  rapid  improvement.     The  cai^^ 
of  wasting  from  mechanical  causes  are  recognized  by  delecting  tlie  special 
malformation  which  is  present     Those  cases  which  are  secondar)*  to  ■ 
other  diseases  are  differentiated  trom  the  primary  cases  of  infantile  atrophy 
by  the  prominence  in  the  history  of  the  essential  symptoms  of  such  dis- 
eases.   In  other  words,  in  these  cases  Ihe  wasting  is  not  the  one  essential 
symptom. 

The  differential  diagnosis  from  general  iuherculosis  is  at  times  exceed- 
ingly dithcnlt,  I  have  had  under  my  care  in  tlie  hospital  hi  adjacent 
beds  an  infant  with  infantile  atrophy  and  one  with  general  tuberculosis. 
In  tliose  two  cases  the  symptoms  and  courses  of  the  diseases  were  iden- 
tical, and  it  was  impossible  to  differentiate  llie  two  diseases  except  at  the 
autopsy.  Oo  physical  examinatinn  notlung  abnormal  could  be  found  in 
either  case  except  extreme  emaciation.  In  both  cases  the  temperature 
was  slightly  raised.  The  physical  t^xanunation  from  tuberculosis,  there- 
fore, if  the  temperature  is  raised,  is  almost  impossible,  as  complicating 
processes  in  the  lungs  may  produce  evidence  of  solidification  in  infantile 
atrophy.  \Vhen%  however,  soliditication  is  prominent  in  the  front  of  the 
lungs,  it  is  most  likely  lo  arise  from  tuberculosis.  The  presence  or  ab- 
sence of  tlie  tuberculin  reaction  will  in  many  cases  be  needed  to  diflei^ 
entiate  the  two  diseases*  _ 

Prognosis. — ^The  prognosis  of  infantile  atrophy  is  bad,  especially  during  | 
the  first  year  of  life*  Even  under  the  most  careful  treatment  it  is  always 
a  ven"  intractable  disease.  Even  the  most  exact  modification  of  the 
food  at  times  entirely  fails  to  cure  the  disease.  W'hen,  however,  the  infimt 
recovers,  the  recovery  is  usually  complete,  and  perhaps  within  a  year  the 
child  may  show  no  signs  o(  the  previous  serious  condition.  ■ 

Treatme.\t. — ^The  treatment  of  infantile  atrophy  is  essentially  by  such  ' 
moditication  of  the  milk  as  to  promote  intestinal  absorption,  and  without 
drugs*    Especial  attention  should  be  paid  to  keeping  up  tlie  bodily  teuipem* 
ture  by  external  wanntli  and  by  the  administration  of  stinuiiants.     Small 
doses  of  brandy  can  often  be  given  for  weeks  witli  great  benefit. 
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Although,  as  has  already  been  stated,  it  is  not  entirely  proved  that  the 
condition  is  Uiat  of  a  lack  of  absorption,  yet  my  clinical  results  are 
most  bvomble  when  the  disease  has  been  treated  on  this  principle.  After 
ifiperimentinj^  in  a  laii^e  number  of  cases  by  modifying  the  difterent  con- 
sifljieEts  of  the  milk  in  various  ways,  1  have  arrived  at  the  follouing  con- 
6\mu:  a  mixture  should  be  given  wliich  contains  a  low  percentage  of 
^a  hijfh  percentage  of  sugar,  and  a  moderate  percentage  of  proteids. 
Tklow  percentage  of  fat  b  given  on  tht^  supposition  that  the  infant  will 
liereBse  in  weight  and  thrive  on  a  small  proportion  of  fat,  pro\ided  it  is 
ilisorbed.  I  have  found  that  when  higher  percentages  of  fat  are  given  the 
infent  continues  to  lose  in  weight.  The  administration  of  cod-liver  oil 
is  not  indjG&ted  in  these  cases,  for  it  is  only  by  a  preeiise  adjustment  of 
Ihi?  perrentage  of  the  fat  in  the  food  to  the  individual  power  of  absonition 
tiulpKid  results  can  be  obtained.  The  sugar  of  high  percentage  and  the 
pfttteids  of  normal  pt^reentage  seem  to  be  digested  and  absorbed  provided 
tlu?jr  Bid  combined  witli  a  low  percentage  of  fat,  since  by  tliis  combina- 
hn  the  nutritive  [^roijerlies  of  the  sugar  and  of  the  proleids  are  made  use 
«1  The  prescription  which  I  usually  write  in  the  beginning  of  the  treat- 
►Qteil  of  these  cases^  when  they  occur  in  the  first  year  of  life,  is  the  fol- 
bwiqg: 

Pbe«cbiptioi*  62, 

Pit. .,..,...,, OM 

Bwfar.. .  _ .    , , , «.00 

Fniifidf  ( lactalbumjn  0.7fi,  MSMiiiJgeii  0,26}  , . , .*.... LOO 

Kwaier ...,..,* S.OO 
th^  infant  has  begun  to  gain  hi  weight  T  usually  increase  the 
s  of  the  fat,  but  for  a  number  of  weeks  I  do  not  raise  this  per- 
cental above  1  or  2.  Wlien  the  iniant  has  once  begun  to  gain  steadily 
tit  power  of  absorbing  fat  is  rapidly  regained,  and  percentages  such  as 
ift'  m  tlie  following  prescription  can  then  be  given  : 


hn  . 

Pkesckiptiow  58, 

, a.oo 

^U'^>.- 

T.W 

- -    '- 

,,,.... 2.00 

.,.. &.O0 

Tlie  lame  treatment  can  be  carried  out  when  the  disease  occurs  in 
"Aildmi  in  Ihcir  second  and  tliirrl  years,  hut  in  these  cases  it  is  usually 
V^mUv  to  incr«-*asc  tlie  percentages  of  the  dilterent  elements  luon^  mpidly, 
andafler  two  or  three  weeks  to  begin  witli  other  articles  of  diet,  such  as 
M-jiiice.  hrnths  of  various  kinds,  and  finally,  with  caution,  cereals. 

Ttiesc*  spcnal  modifications  of  tiie  milk  (to  not,  of  course,  suit  every 
toiiiual  infant  or  child,  and  when  thi*  treatment  with  them  is  not  suc- 
each  of  tJie  elements  of  the  nnik  must  be  carefully  changed  and 
^ni  combinations  i>f  tliese  elenienls  tried  until  the  individual  idiosyn- 

i|of  abstori*tion  in  the  special  case  tias  been  discovered,    A  very  im- 
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portant  part  of  the  treatment  is  the  general  hygiene,  especially  sufTidenl 
air  space  and  pure  air. 

The  following  cases  illustrate  infantile  atrophy  of  high  grade. 

An  infant  nine  months  old  had  bet*n  fed  on  foods  of  rarious  kind.*,  all  of  wliich 
contained  a  constdemble  pf^reeniage  (tf  starch.  She  is  §aid  to  have  heen  health j  md 
ptunip  at  birth  and  during  the  ear!)'  months  of  life  while  she  was  nursed.  After  sbe 
was  weaned  and  placed  on  starchy  foods  stie  t>egan  to  lose  progressively  in  weight,  aiid 
became  extremely  emaciated.  Physical  examination  showed  nothing  ahnormaJ.  Sba 
had  four  teeth.  Her  temperature  was  s1i|.rhtly  subnonnal,  her  puTse  was  regular  but 
weak,  her  respirations  normal.     On  tirs^t  entering  the  hospital  the  bowels  were  coniti- 

Fig.  m. 


lnia;nlUL-  iLtTopJiy.     Female,  9  montbj  old. 

pa  ted  and  the  faecal  movements  were  brown  and  looked  poorly  digested.     On  being  I 

placed  on  a  diet  of  modified  milk  the  movements  became  well  digested  and  of  normal  * 

color,  but  the  total  amount  in  twenty-four  hours  was  greater  than  usual.     She  fri$  j 

very  frelfui,  and  at  limes  vomited,  but  when  her  diet  was  regulated  she  became  less] 

fretful  and  somewhat  apathetic.     On  entering  the  hospital  she  weighed  2966  gnunjiust  ] 

(S|   pounds).     She  was  in   the  hospital  two   weeks,  and  gained  in  that  Uroe  1000] 

grammes.     The  food  which  was  found  to  suit  her  piiwers  of  absorption  contained  Ikt  I J 

sugar  6,  proteids  1,  lime-water  5.  and  60  to  120  c,c,  (2  to  4  ounces)  were  given  entry  ] 

two  hours. 

She  did  not  increase  progressively  in  weight,  Imt  sometimes  lost  cons ideraJilf,  and  | 

once  it  seemed  as  though  she  could  not  possibly  live.     After  the  fond  had  been  inodi< 

fled  in  various  ways,  she  finally  began  to  improve,  and  wlien  stie  was  able  to  di^i 

and  absorb  150  c.c.  (5  ounces)  of  milk  ^o  modified  as  to  contain  fat  3.5,  sugar  6.5»  and 

proteids  1.5,  she  improved  rapidly,  and  eventually  recovered  entirely.     Her  tempen- 

ture,  with  few  exceptions »  was  normal  or  subnormal  through  the  whole  coui^e  of  the 

atUtck. 

Flo,  ya. 


This  next  case  was  also  one  of  infantile  atr^jphy  of  high  ^rade. 
An  infant  10  months  old  entered  the  hospitai  with  a  history  of  having  b«dn  fed 
on  various  foods  containing  starch  from  the  earliest  months  of  its  life.     It  was  mid 
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Ufi^d  hfidthY  rtt  hir(h  and  of  average  weijjhL  On  entering  Ibe  lioapiial  it 
Md  2S93  gmmmi*^  (5)  pniindg).  It  Wiis  extremely  emacinttsH,  and  illuslnitetl  tlie 
atlrancH  flljigf  of  irifsiritUR  alroptiy.  It  was  unable  to  raise  ili*  tiecid  nntl  was 
mpilht*tic  :  its  skin  wns  cncjl  and  -Irv  ,  \H  n^piraticins  were  shallow  i  Us  pulse  waa 
w«ak.  and  its  tempera  lure  was  sii|:btly  siibnonnal.  It  looked  as  though  il  could  not 
litr  m^nf  days.  A  physicJil  examination  showed  nolhiup  abnnrmul  in  any  of  the 
orgati^  Th^  taeciil  maTemeuts  were  rather  lnqge  in  amnunl,  hni  when  itn  food  was 
dfeluilv  n^j^ukted,  heeani*^  fairly  w^ll  dijj-ested.  On  entprini^  thf^  hm^pital  they  wer** 
ititi  larK^^rin  r.inouiil  mid  weri*  of  a  brownish  color.  It  wei^j-hed,  after  lieinp  in  Ihe  hos- 
piUI  one  WiH'fe,  2570  |?ramni»*5f  (atMOtl  5J  pounds),  wjiieli  was  ij^lighJly  less  than  its 
w#'tflil  on  cfitrarjre.  It  waji  fed  on  a  raodilied  milk  in  which  the  perceutage  of  fat  was 
:  SL  siiirar  S,  proteidfl  K  lime-water  10. 

In  Iwo  weeks  the  infiint  began  to  gain  in  weight  and  to  absorb  its  ffmd,       Althouj^h 

[itiiad * nrntbef  of  relapses,  in  whiih  il  lost  considerably  in  weight  il  tinally  he^iui  to 

itn  sleiidiljr.      At  the  «»nd  of  three  vntmtbs    it  had  recovered  entirely,  and  was  quite 

I^Qmp.      Ifi  this  i"i«ie  tite  percentage  of  the  fjit  wa!>  hnally  raitied  to  4,  and  tlial  of  the 

|«Ufar  III  7.  but  the  proieids  bud  to  be  Itept  at  1  ;  the  lime-water  wri.^  reduced  to  5. 

file  ii«il  riist*  was  a  female,  on*:*  and  a  half  years  old*  who,  on  enlering  the  hos- 
I  pttaU  weij^hed  4281  irrammes  (9^  ponnds).  She  was  sard  to  have  weigtied  hut  9Q0 
||miuDe9  (2  poundi^)  at  births  She  was  nnrsed  by  her  mother,  who  apparently  had 
Ifltati'  of  ^ood   breast^milkf  and  who  bad  two  other  children  whom  she  had  nursed 

FiQ.  94. 


Int^jitlU'  fttrophy.     PeroAle,  1%  jvat^  nhl. 


thai  were  bjealthy  and  strong.  As  the  infant  did  not  gain,  she  was  nursed  for  only  a 
fhort  tini»*,  and  was  then  fed  on  various  artificial  foods.  She  began  to  lose  in  weight, 
«ftd  thn  liies  continued  so  thai  her  emaciation  wa^  extreme. 

On  physical  examination  the  anterior  fontarielle  was  found  to  bif  widely  open. 
Ther^  Wi^  no  enUrgprnent  of  the  epiphyses  of  Ihe  ankles  or  wrijits,  but  then^  was  a 
5lifhl  rttarhitie  roi^ary.  Nothinjjf  abnormal  dm  Id  be  detected  in  any  of  the  organs.  She 
hul  four  upf^r  and  two  lower  incisors.  She  was  very  apiilhetie,  and  seemed  hungry, 
liui  when  ff*t>d  wsis  g-iven  to  her  she  vomited.  After  entering  the  hof^pital  she  lost  510 
l^niiiizi^  (I !  |>«>unds)  in  two  weeks.  Her  skin  was  dn',  harsh»  and  at  times  quite 
coW,  Thi*  f«£ca1  movements  were  very  largt*  in  atotiunt,  but  after  t?nterinif  the  hos- 
^jtml  wejT  fairly  di|festi»d.  The  cervical  and  int?uinal  glands  wt^re  slightly  enlarged  and 
ihf  hmd  a  slight  rough.  She  lost  steadily  in  wei|?ht,  did  uot  respond  to  the  various 
itHMiliem^ons  of  the  milk  given  to  her,  and  died  three  wtfeks  after  entering  tlu-  tiospital. 

Th^  pa»t-morieni  examination  showed   the   following  condition  :    There  was  ex- 
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Tnt  mle  that  the  cliild  sJiould  be  inspected  in  ever}"  part  is  verj"  ira- 
t*oriant,  and  15  especially  applicable  to  cases  in  which  there  is  disease  of 
^he  skin. 

The  lesions  of  the  skin  hi  cliildren  differ  somewhat  from  those  which 
OtTur  in  adults,  and  these  variations,  botli  in  degree  and  in  kind,  often 
loake  a  diflerentia!  dia^osis  more  dilllcult.  Every  practitioner  has  donbt- 
less  been  struck  by  ttie  similarity  which  at  times  is  seen  in  the  cutaneous 
lesioiis  of  the  various  ibrins  of  er>ihema  to  such  diseases  as  syphilis,  scar- 
let ferer,  and  erysipetas*  I  have  known  the  delicate  pink  of  an  abdorni- 
nal  erysipelas  in  a  young  infant  mistaken  so  completely  for  scarlet  fever 
Uial  Uje  precaution  of  removing'  the  carpt?t  in  the  room  had  already  been 
taken.  In  like  manner  a  slight  grade  of  the  efflorescence  of  scarlet  fever 
Qiaj  be  ntislaken  for  that  of  erytJiema  neonatorum.  I  have  also  seen  a 
harmless  papular  erythema  closely  simulating  and  mistaken  for  one  of  the 
papular  edlorescenees  oC  syphilis.  The  ettlorescences  winch  follow  the 
administration  of  antitoxin  also  closely  simulate  scarlet  fever,  measles,  and 
tlie  different  forms  of  erythema. 

Another  rule,  and  one  of  equal  importance,  is  that  no  single  dermal 
lesion,  whether  it  be  a  macule,  a  papule,  a  vesicle,  or  a  pustule,  makes  it 
)le  for  us  to  decide  tliat  an  especial  disease  is  present.  We  must 
[ier  thai  the  same  eutarjeous  lesion  may  appear  in  almost  any  dis- 
ease, and  that  it  is  the  combination  of  dermal  lesions  and  general  symptoms 
which  makes  up  the  entire  picture  of  the  disease  and  justifies  us  in  making 
idiagno^. 

It  is  very  important,  therefore,  to  have  a  fair,  general  knowledge  of  the 
local  diseas€*s  of  the  skin  as  they  appear  in  children,  in  order  that  a  correct 
differential  diagnosis  can  be  naade  from  the  constitutional  diseases  with 
flermal  lesions,  which  have  to  be  treated  by  those  who  practise  ajuong 
childn?n. 

SCABIEa 

Scabies  represents  the  purest  lype  of  a  primary  disease  of  the  skin. 
It  is  caused  by  an  especial  panisite,  the  Amtm  acabiei.      The  following 
,  cise  illusimtes  (he  disease : 

855 
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The  fhild,  two  and  a  half  yeai^  old.   was  heiilthy  and  well  developed.     For  Iwn 
weeks  it  had  been  very  irritable,  and  its  mother  bniuj^ht  it  to  the  hospital  io  itquire 
about  an  ^fflorewence  which  had  appeared  on  its  skin.     Oji  Investigating  the  lesivtii*  a 
number  of  small  papules  and  a  few  pustules  seal le red  irregularly  over  lli^  arms  ^iil 
chest,  and  one  or  two  small  puslules  on  the  *4ole&  of  Ihe  feet  were  found.     The  (hsj^vrj 
were  not  especially  alTeclefi^  but  in  one  or  two  places  ut  the  IwLse  of  Ihe  fingers  ihf  effliK 
rescence  coo  Id  he  plainly  seen,     la  addition  to  the  papules  aiid  pustules  thore  wt^rv 
numerous  lesions  of  Itie  skin  cjiusml  by  scTiitching.     On  the  delicate  skin  of  Ihe  atntiniifn 
was  a  minute  blatk  line  with  a  vesicle  ut  one  end  of  it.     On  removing  eaiefullv  wtihA 
needle  a  little  of  Ihe  fluid  in  Uiia  vesicle  and  placing  it  under  the  microscope,  th<*  i*!jra- 
site,  which  evidently  hud  its  habitat  in  Ihe  vesicle,  could  be  seen*     This  oc^nism*  which 
I  shall  not  descrit^e  uiore  fully,  as  il  Is  best  studied  in  works  especially  devoted  to  d\^«Mm 
of  the  skin,  is  called  the  Acfirtis  »iMibiet\  and  is  the  cause  of  this  spei'iul  d>?rnia!  lesioa. 
The  black  line  represente^l  the  hurrow  by  which  it  enters  and  through  which  it  travels  «s 
far  ;ls  the  vesicle,  where  it  lod[jres  and  produces  irritiitioii,  causing  first  a  minute  [tapuk 
and  then  a  minute  vesicle.      Finally  the  vesicie  may  become  pusliilar.      In  this  cajse*  the 
child's  mother  showed  the  lesions  of  acahies  between  her  fingers, 


In  contradistinction  to  the  effects  of  the  Acnrus  mahlei  on  the  skin  of 
adults  we  iind  in  infants  and  young  children  that  the  pamsile  may  attack 
the  soft  skin  of  the  soles  of  the  feet,  while  in  tlie  adult  we  do  not  find 
tlie  lesions  on  the  soles,  as  in  walking  the  skin  has  beconie  toughened  ia 
that  locality.  In  adults  efllorescences  on  the  soles  of  the  feet  and  the 
palms  of  the  haucis  are  rather  unusual  unless  they  are  connected  wUli 
syphilis  or  artiiicial  eexenia.  Infarcts  and  young  cliildren  are  usually  in* 
fected  by  the  Aeam^  scabici  from  sleeping  in  the  bed  v\  ith  sonie  adult  who 
has  scabies. 

Treatment, — In  tJie  treatment  of  tiiis  disease  it  is  very  ini|)oi-tant  to 
treat  it  in  tlie  mother  as  well  as  hi  the  child.  The  clothes  of  tlie  bed,  of 
the  mother,  and  of  the  itifant  should  first  be  thoroughly  steamed,  in  order 
to  kill  the  parasite,  and  it  should  be  hnpressed  upon  the  mother  that  the 
treatment  must  be  carried  out  very  carefully,  and  ttmt  all  flie  clothes 
wliich  have  come  in  contact  with  the  skin  must  be  thonmghly  cleansed, 

Tlie  treatm€*nt  of  scabies  in  the  child  should  difler  somewhat  from  that 
which  is  eniployed  when  the  disease  oceui's  in  the  adult,  betause  the  skin 
of  tile  former  is  much  more  sensitive  than  that  of  the  latter.  The  severe 
remedies  which  can  properly  be  used  in  treating  the  adult  should  not 
be  employed  in  the  treatiueid  of  infants  and  young  children, 

A  simple  and  effective  ointment  recommended  by  Bowen  is  as  fallows: 


4 


Metric. 


Apoth^^^jy. 


B  Balflumi  Peruvtani, 
Petroliiti. , , , 


FREftCRlPTlON  04, 

GziUILIIllk. 

J  B    Bubutni  PeruviKLoi, 

ftA60  Petrobiti^  ,_._,. 


"  3"^ 


For  older  infants  and  children  an  ohitment  containing  some  sulphur 
may  be  employed  without  much  danger  of  Lrritathig  the  skin* 
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Apofhtfearif, 


buHi  eiiblJmiiti. 


U  30 


0 


R   Suiphum  iuhlimiai , , ,         ^if  ; 


I 


» 


In  tiie  use  of  either  of  thesc^  ointments  the  following  techiiique  should 

be  employed.     The  child  is  to  be  first  thoroughly  washed  Ti\ith  warm 

iler  aiid  soap.     The  skin  is  then  dried,  and  the  ointment  is  applied  over 

whole  body,  avoiding  the  head,  whirh  is  seldom  attacked  by  the 
jiarasite.  The  face  especially  might  bo  irrilated  by  the  ointment.  The 
obdinent  k  allowed  to  remain  on  the  child  during  the  night,  and  in  the 
ntoniing  is  washed  off'  with  wanTi  water  ami  soap*  The  skin  is  then 
thoroughly  powdered  with  the  zine  and  slarcfi  ijowder  mentioned  on  page 
f*8.  Tills  treatment  is  conthiued  for  thrive  or  four  days,  and  then^  if  the 
disease  is  not  entirely  cured,  it  can  be  refloated  for  a  few  days  more* 

A  certain  amount  of  eczema  usually  follows  the  treatment,  owing  to 
the  irritation  produced  by  scratctung,  which  is  very^  difficult  to  prevenL 
Ttiis  eczema  should  be  treated  by  sootliiug  applications, 

PKDIOULOSIS, 

A  parasite  whose  nidus  is  on  the  head  appears  quite  frequently  in 
diildren  as  w^eil  as  in  adults*  It  is  especially  met  with  among  the  poor 
and  ill  cared-for.  This  parasite,  the  pedlculu^  capUk,  causes  extreme  irri- 
taJjon  of  ttie  skin,  which  often  results  in  eczema  and  in  enlarged  glands. 
Although  the  pediculus  itself  is  in  the  hair,  yet  by  its  irritating  action  on 
the  scalp  of  the  child  it  frequently  gives  rise  by  reflex  iutluence  to  patches 
of  eezema  grouped  about  the  nose  and  ears, 

Treatjiejjt.^ — In  treating  these  teases  the  hair  and  scalp  should  first  be 
saiumled  with  petroleum.  This  applittation  is  allowed  to  remain  on  the 
head  for  several  hours,  and  later  is  thoroughly  washed  off  with  soap  and 
water.  The  nits  should  then  be  carefully  removed  by  means  of  a  fine 
comb  wet  with  vinegar.  It  is  usually  necessary  to  repeat  the  treatment 
for  two  or  three  days, 

EMPEnaO  C?ONTAGIOSA. 

Impetigo  cont|]^iosa  is  a  disease  wliich  usually  occurs  in  children,  but 
it  may  be  found  hi  adults.  It  somethnes  appears  as  an  epidemic,  and  in 
these  cases,  in  all  probability,  is  caused  by  the  same  micro-organism  as  in 
the  isoiatefl  cases.  It  is  usually  met  with  among  the  poorly  cared-for,  but 
it  may  attack  the  healthy  as  w*ell  as  the  sick  and  weak* 

SrmToais.^-The  form  of  the  ertlorescence  is  variable*  Bt*ginning  as 
siuall  vi^sides,  the  lesions  soon  spread  over  a  laiger  area,  coalesce,  usu- 
ally funn  pustules,  and  later  become  rapidly  covered  with  a  tliit  k  yellowish 
cnigt.  The  l*:*sion  may  occur  on  any  part  of  the  body,  but  is  especially 
tommon  on  tlie  &ce  and  hands*     The  itcliing  is  very  slight  in  these  cases, 
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and  there  is  no  constitutional  disturbance  caused  direcilj^  by  Uw  parusife 
In  accordance  with  the  idea  that  it  is  of  parasitic  origin,  the  prognusis  U 
favorable,  and  the  disease  can  usually  be  cured  in  a  week  or  ten  days. 

Treatment. — The  treatment  of  impetigo  contagiosa  is  very  simple^  and 
consists  in  cleanLiness,  exposure  to  sunlight,  and  the  application  of  an 
ointment  such  as  the  following : 


PREfiCtllPTIOli"  ofi. 


Metric. 

B   Acidi  bond  .,..........*,.....     375 

Adipis  .....,.,.,,... , . , .  30!00 


Apoth&^ry,, 


U    At^iHi  Iwiriei , , ,    jl ; 

M. 


FIJRUI^CUIjOSIS. 

Closely  connected  with  impetigo  contagiosa  is  furunculosis,  which  is 
supposed  to  be  caused  by  the  same  micro-oi^nisms  that  give  rise  to  mi- 
petigo  contagiosa,  but  wiiich  affects  a  ditrerent  part  of  the  skin,  such  as 
the  deeper  portions  of  the  hair- follicle,  m  eontratlistinction  to  the  upper 
layers  of  the  skin,  the  part  affected  by  impeligo  contagiosa*  These  niicro- 
oilganisrns  are  called  the  *'pus  organisms,"'  and  are  usually  represented 
by  the  staphylococcus  pyogenes  aureus. 

Treatment. — The  treatment  should   be  with  an  antiparasiticaJ  oint- 
ment or  solution  preferably  containing  boracic  acid.     In  many  cases  in 
addition  to  this  local  treatment  some  form  of  constitutional  treatment 
should  be  employed,  as  the  children  are  usually  in  an  abnunnal  condition 
The  lesions  should  be  bathed  every  day  with  the  following  solution : 


Metric. 


Prescription  57. 


GiammL 

.     151 


Apothftarv, 


B   Acidi  btim'i  ...*.**....* 

Aq.  dliStll _ 240 

M 


Aq.  difitil,..,, 3iriil 


After  the  parts  have  been  thomughly  bathed  with  this  solution  the  fol- 
lowing ointment  should  be  spread  on  linen  compresses  and  applied  to  the 

lesions : 

pHKSCRlPTIOJf  tiS, 

Meirie.  Apotkeemy. 

QtvmmA, 

E   Acidi  kimel  ,.*.. ...,.,..     3175        B   At  idi  Vmci  __..._ gi* 

Petroltiti ,,.,.  SOJOO  PetrolnU  ._...* Ji 

M.  M. 

MOUiUSaUM  OONTAGIOSUKL 
Another  probably  parasitic  disease  wliich  is  rare,  but  which  is  more 
frequent  in  children  tlian  in  adults,  is  molluscum  contagiosum.  It  occurs 
most  commonly  on  the  face,  although  it  may  be  found  on  other  parts  of 
the  body.  The  lesions  consist  of  small,  firm  nodules  of  a  wtutish  color, 
with  a  centra!  depression  from  which  matter  of  a  sebaceous  consistency 
may  be  pressed.     The  diagnosis  is  not  difTicult  for  one  who  has  once  seen 
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Uic  eitlon^Beeiice,  tlm  only  condition  with  Mlikh  it  nii^lit  possibly  be  eon- 
fusi*<J  bluing  vorruca,  whieb,  however,  docs  not  uwair  commonly  on  the 
fac4?,  hms  no  central  depression,  and  does  not  contain  any  substance  which 
rail  he  s<|iieexod  out. 

Thijitiiknt* — ^l^be  treatment  of  these  lesions  is  to  punclure  thern^ 
squeeze  niit  their  contents,  and  dress  theni  with  tlie  sajne  ointment  as  in 
PiT«c*ription  58. 

SEBORRHCEIA  OAPTTIS  OF  INFANTS. 
Seborrham  capitis  eonsists  uf  a  colltiction  of  brownisii-yeilow  crusts 
foniied  by  a  mixture  of  sebaceous  matter  and  epithelial  s*mles  on  the  top 
of  in&infs*  heads.  It  is  simply  a  tendency  to  over-production  by  Ibe  seba- 
ce<jus  gUinds  of  tlieir  secretion,  wliicli,  luixtni  witli  dirt,  produces  ttns  con- 
diUon,  The  whole  scalp  of  the  iid'ant  shtmld  be  perfeclly  clean,  and  in  all 
cases  it  is  safe  and  best  to  remove  the  erusts,  as  lliey  are  frequently  the 
starting-point  for  eczema.  Folate  III.,  B,  facing  page  84,  represents  this 
roiidition.  The  crusts  should  be  gently  and  gradually  removed  by  ilrst 
soaking  them  %vith  warm  sweet  oil,  and  then  washing  them  off  with  soap 
and  warm  water.  Some  simple  ointment  sliould  be  kept  continuously  on 
Uie  imri  alTected,  to  prevent  the  reaecumulation  of  the  crusts  until  the  ten- 
dency has  ceased. 

TINEA  TBIOOPH  Y  TINA, 
The  disease  called  tinea  tncophifttmi,  or  nmjworm^  occurs  clini<mlly  in 
two  forms.    The  first  form  affects  the  scaJp,  and  is  called  tineii  hnmmim. 
The  other  fona  attacks  the  non-hairj'  portions  of  the  body,  and  is  called 
Hntit  tnrcinaia. 

The  disease  itself  is  called  tinea  trieophTfilna,  and  the  parasite  which 

*s  it  is  called  tlie  Mmphifton  toimuranx. 
Tinea  tricophytina  has  tlie  peculiarity  of  not  appearing  on  the  scalp 
except  in  children,  but  Ls  the  same  tUsease  that  occurs  in  adults  in  various 
loi-alities,  as  on  ttie  face  in  men,  destroying  parts  of  the  beard.  It  may 
>ceur  on  any  part  of  the  body  both  in  children  and  in  adults.  Us 
■  exm  usually  be  traced  to  the  same  jiarasitic  affection  in  some  other 
person  or  some  aniuiaK 

Ttse  second  form  of  tricopliytina,  I  mm  eirmnain,  may  at  times  appear 
as  numerous  multiple  lesions  in  ditlerent  parts  of  the  body,  and  is  easily 
affected  by  anti-^pamsitic  applications. 

Tfieathest. — ^The  treatment  of  this  disease  sliould  be  active,  and  it  is 
usuidly  necessary  to  continue  it  for  a  long  time,  especially  in  cases  in 
whicti  the  [parasite  has  attacked  the  head.     The  treatment  should  be  with 

following  ointment : 

pRBseRrPTitJi*  69, 

SulphUfii. * .-  *  AA  3j75  Siiipbtirlri lA  5I ; 

L«iicilin j , ,  -  -  - ao'oo  Liint>Hni %l 
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11  should  be  applied  twice  daily,  and  should  be  thoroughly  mbknl 
into  the  bald  spots,  the  skiti  first  liaviri^  been  washed  with  soap  and 
water. 

When  the  case  proves  io  be  soiriewhat  iritmelable,  ^Hll  stronger  applt- 
cations  can  be  used,  and,  if  necessary,  a  certam  aniount  of  carbolic  add 

can  be  mixed  witli  the  oinLrneni  from 
^^^-  ^-  one-half  to  one  drachm  to  Itie  ounci*  of 

ointment. 


Fi|^.  iH\  reprice n Is  a  l^oy,  *n^ht  y*'ars  uW, 

with  two  bald  spots  on  the  hack  of  bis  heiu). 

The  hail'  over  the  rest  of  hh  hefiil  was  thick, 

aijtl  there  were  no  appeaninoes  nf  loss  of  imir 

anywhwre  eli^e  on  his  »calt>*    The  i^re^is  of^alp 

iiUacked  hy  this  disease  Yiiry  in  sijte*     In  this 

sput!ial  case,  however,  the  spots  were  Aboul  2,5 

urn,  (I  infh)  in  diameter.    As  a  rnle»  they  hove 

a  hiirly  regular  circomference.      On  exanttning 

the  spots  one  will  notice  that  there  an?  liltle 

stiort  hairs  on  their  surfai^es*  which  eviderdly 

Ijiive  hroken  off  from  lack  of  nutrition.     On  the 

edpes  of  the  spots  this  is  especially  noticeahl»'. 

If  one  of  the  hairs  is  placed  under  the  inirri>- 

Tlm*  tommmnn.    Malt^.  *(  yeapjs  old.  scope,  one  will   thid   a  ,'iipeeitlc  organism  whirh 

ha^  been  di4iTinined  to  he  the  cause  of  this 
dist^'vse.  It  is?  of  vr*^^elahlt?  origin,  and  consists  i>f  mass**f?  of  *?jKiros  inmposed  of  Ih reads 
of  mycelium,  some  long  mid  some  short,  which  are  divided  into  numerous  segments. 
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TINEA  FAVOSA. 

Tinea  favosa,  or  favus,  is  a  j>ai"asitic  disease.  Its  favorite  seal  is  the 
scalp,  alttiough  it  may  attack  any  pari  of  tJie  body,  II  appears  in  the  fonn 
of  small,  bright  yellow,  cup-shaped  crusts,  which  upon  their  removal  leave 
a  permanent  but  stiperficial  cicatrix.  These  yellow  crusts  penetrate  the 
hair-follicle  and  destroy  the  growth  of  the  hair.  When  placed  under  tfre 
microscope  they  are  found  to  consist  almost  entirely  of  mycelium  and 
spores  of  Hie  form  called  Arhonon  .sf^hoatHnii  The  crusts  often  become 
continent,  fornung  a  large  thick  covering  t»ver  an  extensive  area. 

'Treatment. — ^The  treatment  is  the  application  of  an  ointment  to  soften 
and  remove  the  crusts,  ejulation,  and  anti-parasitic  ointments  such  as 
described  for  ringworm. 

ITNKA  VEKSICHDIjOR. 
Ttiis  is  a  ver>'  rare  disease  in  children,  A  case  seven  and  a  half  years 
old  has  been  reported.  It  is  a  parasitic  disease  caused  by  the  microsiiofon 
furfur.  The  lesions  consist  of  patches  of  fine  yellowish  scales,  nsually 
situated  on  the  trunk.  There  are  no  suljjectii'e  symptoms.  ParacUicides 
combined  as  in  Prescripiian  55,  [lage  3o7,  remove  the  disease  very  quickly, 
but  it  is  prone  to  recur 
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ALOPECIA  AREATA. 

The  nature  of  the  disease  alopecia  areata  has  not  yet  been  detennined* 
nio  lesion  of  alopem  annate  consists  of  an  irregular  surface  of  the  scalp 
efilireiy  free  from  ftair  up  to  where  the  long  hair  begins  to  grow  on  its 
edgi^s.     The  appearance  of  the  skin  over  this  spot  is  normaL 

The  diagnosis  is  made  by  finding  a  bald  spot  on  the  head  having  the 
apjH*aranc€  just  described.  The  renialning  part  of  the  scalp  is  found  to 
hf*  in  a  healthy  eondiliou  and  well  covered  with  hair. 

AJopecia  areata  is  to  be  ditferenliated  especially  from  tinea  tricophytina. 
In  contmtiistinction  to  Hie  sound  anti  healthy-looking  skin  of  llie  fonner, 
we  find  in  the  latter  numerous  short  hairs,  which  are  broken  oil*  through 
the  action  of  the  parasite. 

AlopiH^ia  areata  is  somewhat  intractal)le  to  treatment  and  nins  a 
nitlier  long  course,  but,  as  a  rule,  in  children  can  be  cured- 

Theatmevt. — The  treatment  is  the  continual  application  of  stimulating 
feniMies,  such  as  tlie  tbllowing  ointments  of  sulphur  and  tar: 

Metric.  Apoikfxtify. 

B  SdlphufU ..<,... 5^176    B   Sulphum. .,. , 5I  • 

Fctfobti -.-.,,,, .  * .  BOJOO  Piitfv4iiti , ,  _ * .    Ji. 

Phfxkiptiojj  61- 
Mdyie.  Apothecary, 

ppui»l«ti  _ SOJOO  VviTtvUiX ,.,,,.. 31. 

These  remedies  should  be  used  so  as  to  produce  a  slight  rubefection, 
biit  not  inflammation. 

PEMPHIGUS  NEOHATOKUM. 

In  addition  to  the  true  pemphiixus  of  adults,  tlie  pempliigus  which  is 
jndary  to  diseases  of  a  debilitating  nature,  and  the  epidemic  pempliigus 
hlfiintilb.  we  at  limes  meet  with  a  form  of  pemphigus  which  seems  to 
h*  caused  by  a  parasite  of  the  skin.  These  cases  have  been  described  by 
Blomber^,  but  they  have  not  yet  been  fully  accepted  by  dermatologists, 
and  it  Ls  well  to  remember  that  on  the  delicate  skin  of  infants  and  young 
children  impetigo  contagiosa  may  cause  the  lesion  of  pemphigus  through 
the  activity  of  the  parasite  and  the  great  \Tjlnerability  of  the  skin. 


PEMPHIGUS. 

Pemphigus  b  a  disease  of  a  constitutional  character,  and  is  represented 
by  large  bfrbs  and  bullfe.  It  occui-s  at  times  in  iniants  and  children  as  it 
dt>t*s  in  adults,  but  is  very  rare.     There  is  a  form  of  |)en*|ilugus,  however, 
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which  I  have  met  \xiih  in  infants;  and  chiltlren  in  which  bulIiB  of  various 
sizes  appear  upon  the  iiriibs  and  trunk,  and  wluch  i^  not  connected  wiLh 
syphilis.  II  usually  occurs  in  poorly  nourished  children,  and  can  come 
not  only  as  a  disease  of  itself,  but  also  as  one  of  the  sequel je  of  debilita- 
ting diseases,  such  as  pneumonia,  rheumatism,  and  others.  When  il  is 
secondary  to  other  diseases  it  represents  a  contlition  of  niaJnuirilioiL  and 
in  all  probability  is  not  connected  with  the  real  disease  pemphigus.  In 
my  expenence  this  class  of  cases  is  not  especially  serious,  but  merely 
represents  a  greater  or  less  degree  of  lack  of  vitality  of  the  skin. 

This  form  of  pemphigus,  in  which  the  efflorescence  is  secondary  lo 
other  diseases,  k  not  usually  seen  upon  the  soles  of  the  feet  or  in  the  palms 
of  the  hands,  and  this  is  of  considerable  aid  in  distinguishing  tJie  disease 
from  the  bullous  fonn  of  syphilis. 

Treatmext. — There  is  no  especial  local  treatment  which  appears  to 
benefit  this  condition  of  the  skin,  but  il  soon  disappeai-s  when  the  general 
nutrition  of  the  child  has  agaiJi  become  normal  under  appropriate  fecHlitig* 
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EPIDEMIO    PBMPmGUS   ENFANTILIS. 

WTiere  pemphigus  occurs  as  an  epidemic  among  infants  in  foundling 
hospitals  it  is  of  a  more  serious  nature,  and  is  accompanied  by  constilu- 
tional  symptoms,  represented  by  fever,  sometimes  lasting  from  three  to 
six  wee  Its  -  In  tliese  cases  it  is  usually  acute,  but  it  may  beconit*  chronic, 
and  last,  with  intervals  of  recurrence,  for  many  weeks  or  months.  These 
cases  are  more  apt  to  be  fiatal  than  the  ottier  forms.  The  true  epidendc 
form  of  piinihnl  pemphifjm,  as  it  lias  been  called,  is  almost  always  fatal, 
and  in  cases  in  which  it  is  not  secondary  to  any  other  disease  has  a  grave 
prognosis.  Many  of  the  reported  cases  of  this  epidemic  form,  as  well  as 
of  the  other  forms  of  pemphigus,  may  really  be  only  manifestations  of 
the  staphylococcus  invasion. 

DERMA-nnS  EXPOLlA'nTA  NUONATORtn^  (Rttter's  Diaease  K 

In  the  year  1878  Ritter  gave  the  first  complete  description  of  the  dis- 
ease dennaiitw  ex/ftikdim  tteonatorum.  Previous  to  this  date  cases  of  this 
atTection  had  been  reported,  but  many  of  them  were  rt^gaitied  as  some 
rare  or  unusual  manifestation  of  penipliigus,  Ritter  studied  and  reported 
the  cases  which  he  saw  at  the  Foundling  Asylum  in  Prague  from  18GH  to 
1878*  A  careful  review  of  Rilter's  origiJial  observations  of  these  rxises 
has  been  made  by  Elliot.  The  majority  of  cases  were  in  male  infants* 
and  the  mortality  was  found  to  be  48.82  per  cent.  The  disease  is  ^^ery 
rare.  It  occuiTed  rarely  before  tlie  end  of  the  first  week,  and  usually 
appeared  between  tlie  second  ajid  the  fiflh  week  of  life.  It  was  found  to 
varj"  greatly  m  the  intensity  of  its  symptoms.  In  some  eases  a  dry  scaly 
condition  of  the  skin  preceded  the  subsequent  lesions,  which  had  a|j- 
parently  lasted  after  the  physiological  desquamation  of  the  epidermis  had 
taken  place. 


I 
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SrMproMs. — The  first  symptom  nolkeable  in  these  cases  was  a  diiluse 
n-iinoss,  usually  over  the  lower  half  of  the  face  about  the  mouth,  some- 
times, however,  l>egiiuung  in  sfmie  other  poHiun  of  the  body,  and  at  times 
beirg^  universal  from  the  begiiininj^.  Thii?  hypeneniia  of  the  skui  spread 
rapidly,  aiid  in  a  few  days  beearne  universal,  the  extreniities,  as  a  rule, 
beiri|r  the  last  parts  affected.  The  mutous  membrane  of  the  mouth  and 
nn»€*  was  at  times  atTerted.  and  the  eonjunctiva^  usually  participated  in  the 
brper^miii.  The  color  of  the  eflloreseeiicc  varied  frotu  a  lifxht  to  a  dark 
purple-red.  As  the  hypenemia  extended  to  new  surfaces,  those  which 
were  first  affected  began  to  desfpiamate.  This  desquamation  at  ihues 
^ve  no  evidence  of  exudation,  the  epidermis  being  simj)Iy  tfuckened,  and 
tJie  loosened  epithelium  separating  easily.  At  times  other  lesions  appeared, 
sueh  as  niilia,  and  sometimes  the  horny  layer  of  the  skin  was  raisert  at>ove 
an  intensely  reddened  base,  and  large,  irregularly  shaped  bullte  tilled  with 
fluid  were  fonned*  After  the  destpjarnation  had  taken  place  the  skin  re- 
en  verted  its  normal  condition,  occasionally  very  mpidly,  but  it  remained  for 
some  time  rougti  ami  irritable.  In  tlie  cases  in  v\'liich  there  u*as  no  exu- 
dation a  longer  time  was  necessary  for  the  separation  and  regeneration  of 
ihe  epithelium. 

Usually  the  disease  was  found  to  run  its  course  in  from  seven  to  ten 
days.  Helapses  were  sometimes  observed  ten  or  twelve  days  after  the 
first  attack,  but  were  always  mild. 

In  typical  cases  ttie  process  was  unaccompanied  b)'  any  fever  or  sys* 
temic  disturbances  unless  some  complication  existed.  Tlie  functions  were 
normal,  and  the  weight  of  the  infant  remained  stationary  or  was  even  at 
times  increased,  Ttie  fatal  cases  resulted  either  from  the  intensity  of  the 
attack  or  from  some  intercurrent  affection  or  sequela,  such  as  furunculosis. 
The  disease  is  usually  recognized  as  a  local  septic  infection  of  the  skin, 
and  it  would  seem  tliat  it  should  be  distinguished  from  the  pemphigus 
wtikh  occurs  in  the  early  weeks  of  life* 

1  tiave  myself  seen  but  one  case  in  which  it  seemed  that  this  diagnosis 
of  dermatitis  exfoliativa  could  reasonably  be  made. 


I 


Tliis  cnse  wm  m  male  iafanl.  who  at  the  fourth  or  fifth  day  of  iU  life  presented  a 
k«^  condHion  af  erythema  neonatorum.  After  a  few  days  this  (?rythi'ma  he^n  to 
mat*?  slightty.  hut  s*imewhat  later  a  pronouiicHil  dermatitis  appeared  aud  ran  its 
'"c^mrs**  fur  u  vm^k.  DuHnif  the  coiirfteof  the  dUejiJ^t"  there  were  lesiims  nf  yarious  kinds 
repn--ipnle<l  l»y  a  few  |iUi*tulei?  and  bullfL\  hut  mi>stly  by  an  intense  erythema.  The 
l^iutiji  ^raiduatly  grew  U'ss  intensep  a  prtifuse  desquamation  timk  j>Iace»  and  (he  skin 
ibtfti  pn*^**!!!***!  a  normal  appearance.  During  the  course  of  the  diiseaj^e  the  infant  did 
I  Wat  !«b#^w  any  moi'titiationaJ  symptoiTLs,  and  gained  somewhat  in  weifht.  The  parents 
irvPf  h»«5*Jthy*  sirimg  people*  with  jrood  liy^ienic  surroundings. 

DERMATITIS. 

Dermatitis  is  an  intlammatory  allection  of  the  skin,  produced  by  some 
rectif^mzed  cause.  The  lesions  art;,  as  a  ride,  fugitive,  and  witli  a  few  ex- 
ceptions are  not  characterized  by  an  especial  and  peculiar  form  of  etllo- 
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reseence.  The  course  of  the  disease,  and  the  reeognHion  of  some  defmile 
exciling  cause,  enables  us  to  distinguish  this  coiiditioii  from  oUiers  wiiich 
resemble  it. 

Clinically  tiie  group  may  be  divided  into  a  dentmtitis  (rannuitkn,  tlermOF 
titis  rejiermiu^  denutdUw  eftioncfu  and  ffrrmatiiiJi  mediennientoMi. 

Dermatitie  Traumatica. — -Dermatitis  trauuiatita  is  the  term  applied 
to  the  local  reaction  which  takes  place  in  the  skin,  following  some  tniunia, 
cither  slight  or  severe,  such  as  may  result  from  pressure,  friction,  or 
direct  blows.  The  lesions  vary  from  a  simple^  temporary  erythema  to 
deep  and  extensive  ulcers,  as  in  certain  bed*snres. 

Dermatitie  Venenata.— Dermatitis  venenata  is  the  name  applied  to 
those  dermal  lesions  %vhich  are  caused  by  the  external  application  or  con- 
tact of  irritating  substances.     The  inllannnator)-  condition  may  be  due  to 
simple  meclmnwal  irritation,  such  as  is  sometimes  caused  by  the  lodgement 
in  the  skin  of  small  particles  of  matter;  or  it  may  be  due  to  a  pomn^ 
arising  either  from  emanation  of  a  poisonous  volatile  principle  or  from 
actual  contact.     Iry  pQisoning  is  one  of  the  most  common  and  important 
examples  of  this  class  of  affections.     It  is  caused  by  contact  with  the 
leaves  of  the  rhun  tomcodcmhrni.     The  cases  are  most  common  in  the 
autumn,  probably  oning  to  the  fact  that  people  are  tempted  to  ^ther 
the  leaves  because  of  their  brilliant  coloring  at  this  season  of  the  yean 
There  is  some  diflerence  of  opinion  as  to  the  volatility  of  the  poisonous 
active  principle.      Mh^^  tenefvaiu^  or  poisonous  oak,  is  another  common 
cause  of  ivy  poisojiing. 

Some  of  the  more  important  irritants  which  may  produce  a  demtatitis 
venenata  are  chryaarobin,  an  elfective  remedy  in  psoriasis,  preparations  of 
carhoiic  (teki,  twj/enlim,  mdin4\  nitrvun/^  and  mmiph.  There  are  sixty  or 
more  drugs  (While)  cited  as  more  or  less  frequent  causes  of  a  dennaiilis. 
Knowing  the  great  delicacy  of  an  iiifant's  skin,  we  cannot  be  too  cautious 
in  prescribing  ointments  and  applications,  or  in  seeking  for  the  cause  of  6 
dermatitis  in  some  article  whicli  is  of  common  use  perhaps,  but  at  times 
an  undoubted  source  of  irritation  to  ttie  skin. 

Symptoms  of  Ivy  Poisoning, — ^The  eruption  appears  generally  m  ithin  a 
day  or  two  after  exposure,  with  redness,  oedema,  and  jiapules,  which  pass 
rapidly  to  the  stage  of  vesicles,  whicii  may  become  pustular  from  a  second- 
ary infection-  The  coiuse  of  the  disease  is  from  two  to  six  weeks.  The 
face,  hands,  and  genitals  are  especially  liable  to  be  the  seat  of  Uie  disease, 
the  extension  to  other  parts  of  the  body  taking  place  by  means  of  the 
hands. 

DiAGiN'osis, — The  lesions  of  ivy  poisoning  n^sernble  those  of  an  acute 
eczema.  In  making  the  diagnosis  especial  attention  should  be  paid  to  a 
historv'  of  exposure  to  ivy,  the  time  of  year,  the  asymmetrj^  in  the  dis- 
tribution of  the  lesions,  and  the  history  of  previous  attacks,  and  especial 
susceptibility  will  often  aid  in  the  exclusion  nf  other  similar  conciitions,  ^- 
pecially  eczema. 


I 


I 

I 

I 
I 


DISEASEiJ  OF  THE  SKIN. 


365 


I 


Treatme.vt* — ^Tliere  is  no  specific  remedy.  The  treatment  is  the  satue 
SIS  ill  an  acute  t*<^/.t*nia,  except  tlial  it  is  woU  to  begin  by  washing  the  skin 
thoroughly  witii  soap  and  water.  Pn'scripHon  66,  page  370,  may  be  used 
as  a  wash,  and  some  simple  ointment,  as  Prescription  68,  page  372,  may 
be  applied. 

Dermatitia  Calorica. — Dermatitis  calorica  is  a  form  of  dennal  inilam- 
matioii  produced  l>y  thi*  laililer  degrees  of  heat.  The  action  of  the  sun's 
mys  is  llie  sim()lest  and  njost  ctjnnuon  tvpe  met  with  in  childrc^n.  Tlie 
lesions  vary  from  a  simple  erytliema  to  %^esicles  and  bulla%  depending 
upon  the  intensity  of  the  heat,  tlie  duralion  of  exposure,  and  the  suscep* 
tibility  of  tlie  skin  in  an  individual  cas?e,  Diminulion  of  heal  may  pro- 
duce liwms  tlie  chanicter  and  course  of  whicti  are  very  similar  to  tliose 
which  result  from  an  excess  of  heat.  Chifhlaim  are  a  common  example 
of  Hie  result  of  a  diminution  of  heat.  They  occur  cliiefly  in  cliildren 
mlh  feeble  circulation  who  wet  or  chill  their  feet,  and  suddt-nly  lieat 
them.  In  such  instances  the  skin  is  red,  soft^  and  boggj%  The  boggy 
areas  may  break  down  and  form  indolent  ulcers,  wMch  are  difficult  to 
cure, 

Treatmot. — ^The  treatment  of  these  cases  of  dermatitis  calorica  is  the 
applicaUon  of  some  sim|>le  lotion,  as  in  Prescription  B3^  page  367,  or  of 
an  ointment,  as  in  Pr»'ScripHou  68,  page  372. 

Dermatitia  MedicamentoBa. — Dermatitis  medicamentosa  is  a  general 
term  including  a  great  variety  of  lesions  produced  by  the  action  of  certain 
dnigs  admhiklered  internally,  /1/wn/c  may  produce  an  ettlorescence  of  a 
Ten*  complex  character  wincli  may  be  erythemalous,  papular,  urticarial, 
bullous,  pustular,  and  even  hemorrhage.  It  may  aJso  give  rise  to  a  herj>es 
rtister,  as  a  result  of  certain  changes  in  the  nerve-endings,  Beliadotma 
ofien  produces  an  efflorescence  of  an  erythematous  chamcter  resembling 
closely  that  which  occurs  in  scarlet  fever  Ttie  mdhiesarQ  especially  likely 
lo  cause  an  eUlorescence  of  acne.  The  bromides  often  cause  lesions  of  a 
papular  or  pustular  character.  Both  tlie  bromides  and  iodides  occasion- 
ally cause  lesions  of  a  most  unusual  character.  Chiami^  diffiialis^  opmm, 
ftttnui^,  the  mlie^htks,  and  many  of  the  recent  new  remedies  sometimes 
raose  an  efllorcscence*  The  erythematous,  urticarial,  and  papular  efllo- 
res4X*nces  which  are  seen  at  times  after  the  administration  of  antlfoxiu  will 
be  more  fully  described  under  diphllieria. 

TaoTiiKSiT, — The  treatment  consists  in  discovering  and  discontinuing 
tbe  dnig  ttie  use  of  whicli  is  causing  the  irritation  of  the  skin. 

Sudamina  is  a  non-inflammatory  condition  of  the  skin  caused  by  occlu- 
sion of  the  ducts  of  the  sweat-glands.     The  lesion  is  represented  by 
minute  pearl-like  vesicles  occurring:  tm  the  skin  in  crops,  and  is  not  apt  to 
I  appt*ar  in  febrile  conditions.    The  disease  b  of  no  significance  and  requires 
no  tiieafmenL 
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ERYTHEMA. 

Er>iliema  plays  an  important  pari  ui  ihe  diseases  of  infants  and  yoiinj 
chiklren,     Aithougli  it  is  one  of  the  incjsl  conunon  and  readily  diagnt^ti 
cated  diseases  of  the  skin  M'hieh  oceur  in  early  life,  yet  at  tinies  it  Is  quiU 
cliffiralt  to  diflurentiate  it  from  otlier  diseases,  owing  to  the  varidy  of  \[& 
forms.     It  may  be  divided  into  two  broad  claj^ses :  (1 )  the  congt^tive  furm, 
or  ertfthana  mniplex^  which  is  caused  by  traoniatisni  and  by  various  dni^» 
and  is  also  symptomatic  of  Ihe  arnte  exanthemata ;  (2)  the  inflamniat<.*iy 
form,  iTt/ihema  mnifi/ormr,  wliioti  ina}'  aftuet  any  part  of  the  body  and 
eitlier  small  or  lar^e  surfaces.     It  has,  however,  a  predilection  for  the 
backs  of  llie  hands  and  of  the  feet.     Its  lesions  may  be  represented  by 
maculas  or  in  the  process  of  its  evolution  these  maculae  may  develop  into 
maculo- papules,  vesico-papnies,  papules,  vesicles,  and  even  bullfe.     The 
lesions  vary  in  size.     Tlie  color  varies  from  bright  red  to  pnrjjlish  red, 
and  is  sonieUnies  very  vivid*     Tlie  delicate  texture  of  the  skin  of  young 
subjects  is  more  likely  to  show  variations  in  the  color  and  the  form  of  its 
lesions  than  is  the  fully  developed  aJid  stronger  sidn  of  the  adult. 

Erythema  Simplex. — Symptoms. — The  symptoms  of  the  congestive 
form  ai*e  varied,  and  they  do  not  accompany  each  manifestation  of  (he 
disease  \vith  any  especial  re^'tilarity.  The  slightest  local  irritation,  whether 
from  |>aKisites  or  trauma  of  any  kind,  changes  in  leniperature,  refiex  irri* 
tat  ion  ti'om  the  close  connection  between  the  digestive  organs  and  tJie 
skin,  and  many  ottier  reflex  tnatdrestations,  may  produce  the  dbease. 

Erythema  Multiforme. — Symih-oms.— In  erjihema  muUifornie  there 
may  be  pains  in  the  joints  siuiulatmg  riieumatism,  malaise,  slight  fever, 
nausea,  coated  tongue,  loss  of  appetite,  and  a  swollen,  tender  skim  These 
more  marked  symptoms  are,  however,  otlen  absent,  and  the  lesitms  of  an 
erythema  nudtiforme  commonly  appear  on  the  skin  of  yomi^  subjects 
witliout  any  special  general  symptoms  actonipanyui|f  ihenL  It  is  belter 
in  nursery  pmctice  not  to  endeavor  to  classify  this  protean  disease  under 
special  names  which  have  been  handed  down  from  time  uimiemorial  in 
the  text4>ooks,  ajid  wliich  liave  no  pari icular  significance.  Tliey  hav*.*  bti*n 
used  indefinitely  by  physicians,  and  ihe  same  form  of  lesion  is  sometimes 
called  by  one  name  and  soinetnnes  by  another. 

Treatment, — The  treatment  of  a!l  forms  of  erythema  is  practically  the 
same.  It  consists  cliiefly  in  the  application  of  a  simple  powder  of  oxide 
of  7inc  and  starch,  and  of  a  lotion  consisting  of  either  lime-water  or  rose- 
water  in  which  calamine  and  oxide  of  zinc  are  suspended. 
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PliKSCRTTTIOK  62. 

Mrtrie,  Apothteary. 

B   Zinci  oxidi. . . , 7'o  fit  Zinci  oiidi , *  * . . .    j  ti ; 

AmyU  tritid  *.*,,,,, ,  OO'O  Amyli  tiitid  _ .-,,,.    J  il 

8, — For  e3ctemal  appUcution. 
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M^rU, 


Phkhcriftion  B3. 


Affithmnry. 


A^liiitJ  i-nlcia _ 24o|o 


R   Zinci  oxid^f 

CalHTninie  pra'piiTHliO,    ,».,..  ,ft4    ^ li  ; 
AquiQ  calt^ifi  ►-.,,..,.,.. 3  viii. 

For  extem&l  appliuacitjri. 


HRYTHEMA.  INTERTRIQO* 

This  is  a  congestive  form  of  erylhcHia,     11  is  represented  in  Plate  II L, 

opposite  pa^u  84,  This  fonii  of  eryiheriia  is  that  which  occurs  in 
ittfants  in  the  folds  of  the  groin,  neck,  and  axillm.  The  lesion  has  already 
t**en  described  under  eryiiienia  simplex.  Napkins  soaked  willi  urine  and 
tiilowed  lo  remain  for  some  time  without  being  changed  ai-e  a  irequent 
cause  of  this  condition. 

The  treatment  is  to  keep  Ihe  skin  clean  and  Arf  by  the  application  of 
a  simple  powder  sQch  as  is  given  above  on  page  *106.  No  water  should 
be  used  on  the  parts  affected,  but  in  its  place  equal  parts  of  linie-w^ter 
and  water  can  be  used  for  w^ashing. 

In  the  more  severe  fonns  of  this  disease,  in  which  the  er\ihematous 
condition  has  become  eczematous,  and  where  the  skin  in  the  folds  of  the 
groins,  of  the  neck,  or  of  the  axil  lie  shows  fissures  and  the  moist  con- 
dition represented  by  eczema  madidans,  I  have  found  an  application  of 
lM:rracic  acid  powder  etlicacicms, 

ERYTHEMA  NODOSUM, 

Another  form  of  erjlhema,  called  ciytliema  nodosum,  is  a  disease 
which  is  closely  allied  to  erythema  multiforme.  The  general  character- 
istics and  symptoms  of  erythema  nodosum  are  well  represented  m  the 
fotlaidng  ease : 

A  Ktile  girl,  five  years  oid^  was  perfectly  wfll  until  two  days  t>efore  she  eame  under 
•terratioii.  At  that  time  she  tiegan  to  have  Ions  of  appetite,  fever,  and  malaise,  fol- 
lowed bf  fiain  in  twth  her  lep.  Following!:  the^i  frenenil  symptoms  an  etHoriiacence 
apjieiipe']  in  varions  phiees  on  her  legs,  it  was  found  al«>ve  and  below  the  kneps,  but 
niiQ«tlx  over  the  tihi*e  and  extending  down  a^i  far  as  the  ankh's».  These  lesions  were  fmm 
U210  15  enii  (J  Uj  1  inch)  in  diameter,  and  were  nf  a  somewhat  irregular  elliptical 
milGtie,  They  were  of  an  erylhenmtons  ty|je  ami  had  a  delicate  pink  color.  The  &km 
<rtw  the  lesiona  w?is  hot  in  eomparisfm  with  i\w  nnsiffeded  portions  of  the  stin  around 
thimi*  The  lesions  were  tender  on  pressure,  and  their  tissues  were  somewhat  indurated» 
i»  tital  U9«  fiseHng^  was  that  of  a  hard,  raised  swelling. 

Tbe  dfeease  is  self-limited,  but  is  irregular  in  its  course.     It  usually 
i^sappears  in  about  two  weeks.     Its  cause  is  not  known.     The  treatment 
is  dinpiy  patlialive. 

■  ERYTHEMA    URTIOATUM^URTIOAHIA. 

^^^^Mtle-Haeh,  Hives. — The  term  urtit  una  has  been  applied  to  an  e!lflo- 
■HHOBe  chanicterized,  ug  a  rule,  by  wheals,  which  appear  suddenly  and 
disippear  qtiickly,     U  is  accompanied  by  intense  itching  and  burning,  and 
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may  show  itself  on  any  part  of  the  skin,  in  lesions  either  small  or  large 
in  number. 

It  is  commonly  (caused  by  irritation  of  the  gastro-enteric  tract  Th^ 
disease  may  end  in  two  or  three  days,  but  usually  lasts  for  some  weeks ^ 
and  may  become  chronic ;  it  is  essentially,  however,  an  acute  aflfection. 

If  the  lesion  has  been  severe  there  may  be  slight  desquamation,  bii  "• 
this  Is  rare.  Sometimes  there  may  be  only  one  attack ;  again  there  majb^ 
be  relapses,  and  in  some  forms  and  in  certain  skins  it  may  occur  frorrmL 
year  to  year. 

When  s(?eking  for  the  cause  of  an  outbreak  of  urticaria  it  is  necessary*^ 
to  investigate  carefully  as  to  whether  there  has  been  an  error  in  diet.    In 
cliildren  some  simple  article  of  food  may  cause  an  urticaria  to  appear^ 
just  as  hi  some  adults  the  disease  occurs  from  an  idiosyncrasy  wliich  pro- 
hibits them  from  eating  oysters,  lobsters,  strawberries,  or  certain  other 
articles  of  diet.    Again,  in  some  individuals,  certain  drugs,  such  as  chlorJ, 
bromide  of  potash,  chlorate  of  potash,  and  belladonna,  may  cause  the 
dermal  lesions  of  urticaria.     The  wheals  of  urticaria  frequently  occur  as 
a  symptom  in  the  course  of  various  diseases,  such  as  scabies,  or  may  be 
caused  by  the  bites  of  nisects. 

Treatment. — ^The  treatment  should  be  directed  first  to  the  removal  of 
the  cause  of  the  dermal  irritation.  When  this  cause  has  been  removed 
ihe  dermal  lesions  will,  as  a  rule,  disappear,  unless  still  further  irritation 
has  been  produced  by  scratching  the  lesion  or  by  its  being  loo  severely 
treated  by  the  physician. 

The  diet  should  be  milk  for  a  time,  and  experiments  should  be  made 
with  (liilerent  articles  of  food  to  see  which  one  may  cause  lliis  especial 
form  of  irritation.  The  bowels  should  be  carefully  regulated.  The  local 
applications  consist  of  remedies  to  relieve  the  itching  and  burning,  in  tlie 
wearing  of  unirritating  clothing  and  soft  linen  next  the  skin,  and  in  a 
powder  of  starch  and  zinc,  made  as  described  on  page  366,  frequently 
applicHl  to  the  lesions  at  intervals  during  the  day.  When  the  itching  is 
extreme,  anti-pruritic  lotions  and  ointments  should  be  used,  as  in  the 
following  pres(rii)tions : 

PRESCKIPTION    04. 

Metrir.  Apothecary. 

Gramma. 

R    Pulv.  oalainina' 7, '»  R    Pulv.  calaniinse 3 ii ; 

Aq.  oalois 24()|0  Aq.  oalcis ^  viii ; 

Acidi  carbolici 1  B7  Aoidi  carb«)lici s^ss. 

M.  M. 

When  this  lotion  is  not  sufficient  to  allay  the  irritation  and  when  the 
burning  is  extreme,  the  following  ohitment  can  be  applied: 

Prescription-  (>5. 
Mcirir.  Ajxifhecary, 

(iramina. 

li    Menthol or,  \\    Menthol gr.  x: 

Adipis 300  Adipis gi. 

M.  M. 
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ECZEMA. 
Fj*w*fna  iB  a  disease  of  the  skin  whii  li  plays  a  niiieh  greater  r51e  in 
I  taftuu")  and  early  rhildhood  than  in  any  other  period  of  Ule.     it  is  often 
[Ten  rfifli^iil'  to  cure-     Even  in  the  milder  fomis  of  the  disease  we  shonld 
raiitirms  aiiniil  ^viiig  too  favonaJjIe  a  prognosis  at  first,  for  the  disease 
vs  extend  and  involve  new  areas  of  skin, 

pATQouMrr* — ^The  iiatholojat'al  ehang^es  which  ocrnr  have  been  desig- 
Itii  by  certain  descriptive  najnes^  such  as  eezemu  en/thematomt m.  ^iHwraWy 
•inilon'  h3  other  It^sions ;  et^zema  pap^thmim^  which  mav  be  a  ternnnal  or 
Oicrply  a  aecondan'  stage  of  the  process ;  eczema  vcjttcuimum,  wliich  is 
nevLT  primary,  but  is  preceded  by  a  papular  stage,  and  may  end  as  such 
or  pBS&  on  to  Uie  nnjre  advanced  lesions  :  ecictua  madiflftnM,  or  **  weeping 
*^*2«'ma.'*  in  wtiich  the  vmcles  fonn  large  blisters  fcuilaining  scro-punilenl 
^r  s^nj-licmorrhaipric  conlents  whirh  exude  and  form  crusts;  eeiemu  puMu- 
/Wliich  may  bc^/in  as  a  primary  lesion  or  develop  sccorHlarily  to  the 
■  or  madidans  sta^e  ;  and,  linally,  eezemft  mfmmomm.,  which  is  ne\'er 
primary,  but  represents  the  final  stage  of  I  tie  patliolo^mal  process  in  which 
M'pid**nnal  scal*^s  are  thrown  off,  leaiing  exposed  a  dry,  itchy,  nr'ddened 
After  resolution,  cicatrices  rarely  occur,  unless  from  severe  secondary 
chari>r*;s. 

SvniTon^, — C'lini^'ally  the  disease  may  be  divided  into  the  tfrntr  form, 
fhanicteri/A^I  by  a  sudden  unst*t,  short  course,  and  frequent  recurrcmce  of 
ifiy  of  the  j^alholo^dcal  corulilions  jnsl  mentioned:  and  by  tlic  t-hrmtie 
fonii.  which  represents  the  more  characteristic  lesions  of  cell  inftllraiion 
fliii  kening  nt  the  skin,  scaling,  fissurt^s,  and  ulcers.  The  disease  may 
II  as  an  acute  or  as  a  chronic  process,  slariing  as  an  erjitiema  or  as 
liolaled  and  groujRMl  papules,  vesicles  or  pustules,  either  singly,  simul- 
tatH'otisly,  Mr  in  succession,  resulting  in  redness,  oozing,  scaling,  crusthig, 
and  intUtnitioih  The  intense  itching  and  burning,  without  tenderness,  are 
|lbe  ini|iodsuit  and  characteristic  points  serving  to  distinguish  the  condition 
a  d#*nuatitis,    Tlie  disiase  may  be  divided  into  two  types,  retjionetl  or 

ef'^iun  anri  uiurrrttftl  rrzetna. 
Eegiofiai  Eczema. — The  most  common  form  of  regional  ecxema  oc- 
in  infants  and  young  cliildren  is  localised  on  the  face^  and  corn- 
extends  to  the  HirL  This  form  is  especially  distinctive  of  hifancy, 
and  in  fn*iiucntly  very  intractable.  No  one  form  of  tn*atment  or  khid  of 
a{>|di4^tion  benetits  every  case,  but  one  remedy  after  another  may  Jiave 
In  Ih*  trieiL  As  tlie  infant  grows  older  this  fonu  of  eczema  passt^s  away 
of  ii^*lf  and  \b  not  apt  to  return. 

Many  iry*tancesof  loi^al  ecr^ma  produced  by  some  irritation  at  or  near 
(rbre  affcitif^d,  or  pertiaps  in  an  entir^jly  diHen^nt  pari  of  the  body,  are 
witJi  u*  chiidnni.     This  is  usually  called  n^fx  tTzrmti,  an  example  of 
rhii*h  may  be  found  ui  tlie  irritation  of  the  scalp,  such  as  occurs  fmni 
<<lifuli  firtim  whicli  a  local  retiex  ecasema  may  develop  on  the  back  of  the 
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Other  varieties  of  regional  eczema  are  limited  to  the  tj^m,  gi\in|r  rise  \ 
swelling,  pustules,  liiruncles,  and  conjunctivitis,  a  condition  which  ma 
easily  be  mistaken  for  erj^sipelas,  but  shows  no  tenderness  and  iti-he 
badly*     The  ear^^  gtmUik^  IrgH^  fed,  and  hmtth  may  all  be  tlie  site  ol 
ecze mate  as  1  esi o n s . 

Universal  Bezema.^ — Attacks  of  ttniversal  eczetna  may  occur  in  chil- 
dren as  they  do  in  adults,  and  are  often  ver>*  intractable.  The  lesions  ar(^3* 
essentially  the  same  as  in  regional  eczema,  but  differ  in  that  they  ait?  niore^3 
universally  distril>uted,  M 

Treatmext. — The  importance  of  the  treatment  of  eczema  does  not  de-  ^ 
pend  so  much  on  any  particular  ointment  or  drug  as  on  the  method  of 
applying  the  remedy.  The  principal  indication  is  to  keep  the  child  quiet  ■ 
and  the  skin  free  from  the  irritation  of  scratching,  thus  allouing  it  to 
recover  its  vitality.  At  times  it  is  necessary  to  strap  the  child  on  its  back 
in  bed  and  to  have  a  nurse  in  constant  attendance  until  the  more  irritable 
stage  of  the  disease  has  passed  off.  Scratching  the  lesions  even  for  a  few 
moments  may  retard  the  recover}^  for  many  weeks. 

If  necessarj"  in  the  early  hours  drugs  of  a  soothing  nature  may  be 
given  to  prevent  undue  nervous  symptoms.  The  nurse  should  be  gentle, 
and  should  endeavor  continually  to  divert  the  child's  mind.  The  treat- 
ment consists,  then,  first  in  allayini?  the  itching  by  local  applications*  and 
of  so  covering  the  part  afi'ected  that  scratching  is  impossible.  It  is  often 
necessary  to  pin  the  sleeves  of  the  dress  to  the  napkin  in  order  to  control 
the  hands.  The  discomfort  from  the  restraint  will  soon  pass  away,  and 
the  method  of  treatment  is  not  cruel.  Certain  general  precautions  should 
be  observed.  Meat  and  excess  of  cold  should  be  avoided,  and  the  cloth- 
ing should  be  tlihi  and  as  non-irritatmg  as  possible.  The  physical  condition 
of  the  child  should  be  carefully  investigated  in  regard  to  the  urine,  blood, 
bowels,  appetite,  and  nutrition,  and  appropriate  symptomatic  treatment 
should  be  given. 

Drugs. — Drugs  may  be  adnmiistered  as  washes,  powders,  and  oint- 
ments, but  never  as  tinctures,  in  the  acute  forms  of  eczema.  Water  should 
never  be  used  in  the  treatment  of  acute  eczema.  The  list  of  drugs  is  long, 
and  only  a  few  of  the  more  important  ones  need  be  mentioned,  A  sim- 
ple powder  of  starch  and  zinc  oxide,  such  as  is  given  on  page  306,  will  be 
found  most  useful  on  moist  surfaces.  In  all  acute  cases,  and  as  an  anti- 
pruritic, ihe  following  [irescription  will  be  found  of  value. 
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Metric. 

GnuoDUL 
Zinc!  Qxidi 16U0 


Gh-eerini  . , . 
Acid*  eurbfjl  . 

M 


.q.». 


a 
1 

210 


75 
SB 
00 


ZjT^oi  ojtidi  , , , , , ,, ,  5 

G)ycH?rini ,,,..•-.,. 

Acids  cnrboUd  (xt&b). 3  w  j 

Amuv  cak'iB, ,q.»,  ^  J  viiL 


Calamine  may  be  used  in  the  above  prescription  in  place  of  the  oxide 
of  sdnc,  as  in  Prescription  64  on  page  3«>8,  and  it  is  often  desirable  to  add 
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$0  cc,  (2  ounces)  of  cainphor-water  to  replace  aii  equal  quantity  of  lime- 

wmier.    An  ointment  of  sulphur  and  oxide  of  zinCj  1.88  gramme  {}  drat^hm) 

1  fif  eath  to  30  grammes  (1  ounce)  of  vaseline,  is  very  useful  in  et:zema  of 


Yu 


f^ 


Eczenui  r^iutlfl. 


In  the  treatnient  of  the  dr)%  scaling,  infiltrated  form  of  ehronie  eczema, 
^'H<>[i  there  are  no  excoriations  or  acute  lesions,  the  following  prescription 
^^  WTiite's  may  be  used. 

,  Prkscription  67. 


I 


Or&ini3 


Metric 

Alcohol „.M  60 

Fnier  iind  vdd 
OWcaidiQi. -...,..-, ,,..    15-30 


Akohol .,,,,,.,,. *....*  na  J  ij  ^ 

Filter  and  lidd 

Old  cadini ,,...-,    3^* 

M. 


F%,  97  represents  a  case  of  eczema  of  tlie  scalp  and  face  which  ill  US- 
dak's  the  disease  very  well. 


Tbey  couaisled  of  papules,  pus- 


Fig.  0>i. 


Tbe  lesions  were  confined  to  the  head  and  face. 
tnJte*  cftisy.  some  esecoriated  patches  caused  by 
fcmtching.  and  a  thick,  rather  ^edematous  con- 
dition of  the  skin,  e^pecuilly  around  the  lips, 
iM»c,  and  eyes.  The  hair  was  cut  off^  and 
Tttjiotis  li?sions  were  found  on  I  he  scalp  ;  in  cer- 
latn  fKuts  of  Ihi:  tcalp  a  reddened  moist  con- 
ditioii,  csdled  €czi*ma  rubniin,  was  ton  ml. 


The  Ireatineul  was  as  follows  :  the  crusfts 
anitl  tlie  thickt^niMl  tissue  of  the  faro  and  siatp 
wrre  ftml  ioll*?ne»i  by  mc^nns  of  a  poultice.  After 
tile  Iflffiir  cnitftd  had  hiH^n  removeil.  a  mask,  nn 
!thnwn  in  Fif^.  ^^^,  wi^is  applied  to  the  face  htkI 
«Qil|r.    The  Inner  f^urface  of  ttiis  tiuisk  was  thickly  ij^preiui  with  the  foUowing  ointment : 


y\ c't in ifl  1  * i   tn-tt Uti^  et leeiim  ca pi tls* 
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Metric,  Apothecary. 

QimnmuL 
B  Unguenti  zinci  oxidi,  B  Unguenti  sinci  oxidi, 

Lanulini &&  8000  Lanolini U  J*- 

M.  M. 

An  interesting  complication  of  universal  eczema  which  may  at  times 
arise  is  illustrated  in  the  following  case  : 

A  ij:irl  came  to  the  hospital  to  be  treated  for  torticollis.  The  head  was  drawn  to 
the  left  side  and  she  could  not  straighten  it.  This  condition  had  lasted  for  marxy 
months. 

On  examining  the  child  I  found  that  she  had  the  usual  universal  eczema  of  achrorxi^ 
type  ufTccting  the  head,  face,  and  extremities.  On  examining  the  neck  I  found  a  nuiW 
her  of  enlarged  tender  glands.  These  enlarged  glands  were  evidently  caused  by  refle?^ 
irritation  from  the  eczema,  and  were  the  cause  of  the  torticollis. 

She  was  treated  with  the  zinc  oxide  ointment  (Prescription  68)  and  the  usu»^ 
bandage  and  mask,  and  in  a  short  time,  although  the  eczema  was  not  entirely  cured « 
the  irritation  in  connection  with  it  had  been  so  much  lessened  that  the  glands  of  the^ 
neck  gradually  subsided  and  disappeared,  and  the  child  was  able  to  hold  her  hea(^ 
straight. 

We  are  often  asked  whether  the  eczema  of  infants  is  contagious.  I  have 
seen  instances  where  the  nurse  who  was  taking  care  of  a  case  of  eczeina 
developed  the  disease  on  her  hands.  The  lesions  were,  however,  ap- 
parently caused  by  washing  the  infant's  napkins,-  as  her  hands  were  cured 
by  local  treatment,  and  the  subsequent  use  of  rubber  gloves  while  washing 
the  napkins  prevented  her  from  again  contracting  the  disease.  Cases  of 
this  kind  give  rise  to  tJie  idea  that  eczema  is  contagious,  but  the  proba- 
bility is  that  th(*y  are  simply  cases  of  artificial  dennatitis  caused  by  irri- 
tating substances  of  various  kinds,  and  that  there  is  no  especial  germ 
which  causes  eczema.  We  can,  therefore,  say  that  the  disease  is  not  con- 
tagious, and  that  sim])le  cleanliness  and  protection  of  the  hands  by  means 
of  rubb(»r  gloves  are  all  that  is  necessary  to  prevent  the  disease  being 
contracted. 

PSORIASIS. 

Nothing  is  known  of  tiie  real  cause  of  psoriasis.  So  far  as  we  can 
ascertain,  it  is  not  dependent  on  any  micro-organism.  When  the  disease 
is  well  developed  the  diagnosis  is  very  simple,  and  its  lesions  cuiTesponci. 
as  a  rule,  to  those  which  are  conunonly  met  with  in  the  adult.  It  begins 
with  small  papules,  which  almosthnmediately  become  covered  with  scales. 
These  scales  have  a  ])early  white  color,  and  on  removing  them  we  find  a 
bleeding  surface,  showhig  that  they  an*  more  closely  connected  with  the 
coriuni  than  is  the  case  in  other  dLseiuses  in  which  desquamation  takes 
place,  such  as  dermatitis  or  scarlet  fevcT. 

The  etH()rcscenc(»  of  psoriasis  is  general,  and  Is,  as  a  rule,  marked  on 
the  elbows  and  knees,  for  in  these  j)laces  the  lesions  coalesce  and  the 
scales  are  esptu-ially  thick. 
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I  have  noUcetl  in  the  psuriasis  of  children  tlial  the  type  of  the  dise^e 

:  oft^n  so  mild  that  we  can  st-areely  believe  we  are  dealing,'  with  the  same 

etion  that  we  are  accustomed  to  see  u\  the  adult.     lu  some  cases  a 

ii^wr   l^ioDs  scallered  here  and  there,  especially  on  the  back  over  the  seap- 

ul^^  will  b*.*  aJl  Ihal  represent  the  disease,  and  are  easily  cured,  even  dis- 

apf^eaiing  of  themselves  in  a  few  montlxs.     Besides  atreetui^'  tlie  trunk 

hud   extremities,  the  efflorescence  may  occur  on  the  scalp,  especially  along 

llit^    edge  of  Uie  hair  on  the  foreheatl,  but  the  disease  is  not  very  ctjmnion 

.on    llic  fece.     Psoriasis  is  apt  to  recur  even  at  intervals  of  years,  so  tliat 

^*e    cmiinot  say  that  it  can  be  absolutely  cured,  although  at  times  it  may 

<li&ja.|i(H.^ar  under  tn^atment  and  never  return. 

ITreiatmext, — The  treatment  of  psoriasis  in  children  should  he  milder 
In  ft  ina  than  that  employed  in  treating  the  adult     In  the  above  case  an 
^iritmenl  of  cht^^sajxibin  applied  to  tiie  lesions  in  the  evening  and  washed 
*^ff"    irith  soap  and  water  in  the  morning  was  used,  there  being  no  treat- 
**>^nt  during  the  day, 
I                                                                                                     PHESCBIPTJOK  09. 
'                                          Metric.                                                            ApothefUfy 
^^                                                                 Gmtnnm. 
^     C^bfTurobini ,..*..**     OIUO        E  ChrvHiirobini .. , ^f*^; 
\          i*etit>Uti  , .,,,. ..   3o|oO              PelTOlati  ..__.__. Ji. 
This  ointment  stains  the  skin,  but  not  pennanently,     il  should  never 
*^^  applied  to  the  face  or  the  scalp,  and  should  be  used  with  great  care,  as 
^   causes  on  some  skins  considerable  irritation,  and  at  limes  a  severe  der» 
^latitis.     With  ordinary*  caution,  however,  this  need  not  occur. 

In  intractable  cases  in  which  tfiis  milder  form  of  ointment  is  not  effi- 
•^clous,  the  strength  may  be  increased  to  1  or  1,5  grammes  (15  or  20 
^T^iis)  to  the  ounce. 

It  should  be  remembered  that  ehrysarobin  stains  the  clothes  black  in- 
'i^*libly,  so  that  old  sheets  and  njght  apparel  should  be  used  while  the 
^^^^afmenl  is  being  carried  out. 

In  place  of  this  ointment  you  can  use  on  especially  irritable  skins,  or 
^n  the  foce  and  scalp,  the  foilowmg  prescription  of  sulphur  and  tar: 


PitEm:KiPTioN  TO. 
Mrtric. 

SiUphiifi*.  ...,*.*... * » .     S  75 

Old  cudtnj, ., , l|87 

Xdipih  ...._._  dom 


li   Sulphum, ^ij 

Adipifi , , , ,    3  K 


M. 


PRURiao. 

Prurigo  occurs  in  two  forinsin  infants  and  children, — {\)  prurigo  mitis 
m/ajt>ti(iM  and  (2)  pmrUjo  ferux, 

(1)  Pnirifro  Mitis  Infantilis. — Prurigo  mitis  infantilis  occurs  in  infants 
lw0  or  three  months  old,  anil  niay  last  for  some  years.    It  is  closely  allied 
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to  papular  erythema,  but  is  more  chFonic  and  has  a  greater  tendency  tt* 
recur.     11  is  very  rare  in  America, 

Symptoms.' — It  bejpns  with  little  nodular  inflltnitions,  espedaJly  marku-*^ 
on  the  anterior  surlace  of  the  extremities,  and  is  acx^ompanied  by  grt*^ 
itching.    It  may  appear  on  the  face.    It  does  not  lead  to  an  infiltjation  c 
the  skin  or  to  the  formation  of  pus, 

Tbeatment.^ — The  treatment  consists  in  remedies  to  n^lievo  the  itchii^^*^^ 
and  allay  the  t^czema  with  which  it  is  usually  complicated. 

(2)  Pnirig^o  Ferox, — Instead  of  this  mild  form  a  more  severe  type  ol 
prurigo  occurs  at  times.  This  latter  form  is  lar  more  serious  in  its  srap- 
toms  and  in  itti  prognosis,  and  may  continue  through  life.  Tlie  disease^ 
which  is  characterized  by  the  same  dermal  lesion  as  that  just  described,  i^-iis 
progressive  from  the  beginning ;  it  usually  starts  on  the  logs,  and  the  skiir^«^-3n 
becomes  thicker  as  it  descends.  The  efflorescence  is  aceonipanied  b> 
enlarged  glands,  especially  in  the  inguinal  region. 

The  disease  is  iTire  in  America,  but  is  common  in  Gennany* 

Its   etiology  is  very  obscure,  and   it   is  a  most   intractable  chronic 
affection. 

Tbeatmekt, — ^The  treatment  is  palliative. 

For  the  extreme  itcliing  caused  by  the  papules  an  application  of  tlie 
following  ointment  may  be  used : 


jBof/'t£. 


FR^SCRlPTiON    71. 


Apotkeeojy. 


...14  |u 


R   Unguenti  diachyli,  I         It    Unguenti  diachjlt 

Petrolei  . .  _ M  3o|oO  Pt.4rolei . . . ....... 

M,  M. 

S. — To  be  applied  on  flannel  thn^-e  titnea  u  diiy  for  ten  minutea,  wnd  Ui  bt*  foUowtid  by 

the  application  of  this  ointment ; 

pRESCttlFTlaK   72. 


R   Unguent!  di achylic  ,         H   Un^uenti  diacbjlif 

Petrolati.... , M.  30^00  FeiroUiii ,_ hh  gi 

If  there  is  much  infiltration,  sapo  viridis  should  be  ai>plied  at  night 
and  washed  otf  the  next  morning.  It  must,  however,  be  used  with 
caution,  as  it  is  very  irritating. 


HERPES  ZOSTER, 

Herpes  zoster  is  a  disease  which  alTects  both  children  and  adults.  The 
cause  of  the  disease  has  not  as  yet  been  determined,  but  it  is  a  condition 
closely  connected  with  the  nerves. 

Symptoms, — The  general  symptoms  of  her|3es  zoster  are  fever,  loss  uf 
appetite*  and  pain  in  some  part  of  the  head,  trunk,  or  extremities.  The 
pain  is  always  located  in  the  course  of  certain  ner\'es.  In  some  cases, 
however,  the  pain  and  constitutional  symptoms  are  absent. 
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One  of  the  cliaracterisUcs  of  the  eftlorescence  is  that,  as  a  rules  it  is 
unilalp]^.  II  is  extrenjely  rare  for  the  atlection  to  be  bilateral  and  to  ex- 
tend around  the  body.  Cases  of  this  kind,  however,  have  occurred,  and 
do  not  s(?eni  to  be  any  more  severe,  except  that  larger  surftices  are  affected, 
t!iaii  where  the  afTection  is  unilateral.  The  character  of  the  eHlorescence 
is  eflsentjalty  vesicular,  and  is  to  be  dit!en?ntialed  from  varicella,  wtiich 
mighl  be  accompanied  by  the  same  geriemi  symptoms  and  is  also  essen- 
tially a  vesicular  disease.  The  efflorescence  of  varicella  is  general,  is  not 
limited  Id  ajiy  special  distribulion  of  the  nerves,  nor  is  it  painful,  while  the 
efflorescence  of  herijes  zoster  is  limitc^d  to  the  distribution  of  a  special  set 
of  nen*es.  The  vesicles  become  somewhat  pustular,  and  soon  crusts  are 
formed. 

The  disease  runs  a  defhiite  course  of  about  fourteen  days,  and  from 
the  be0mung  is  accompanied  by  considerable  pain,  although  according  to 
my  observ*ations  the  j>ain  is  not  so  severe  in  children  as  in  adults,  nor  is 
the  itching  so  annoying. 

DuGXDsB. — The  diagnosis  of  tliis  disease  is  ver>'  easily  made  from  the 
general  symptoms  of  pain,  fever,  and  malaise,  in  combination  with  the 
eharaicterislic  eftlorescence,  and  we  at  once  know  with  what  disease  we  are 
dealing,  for  no  other  alTection  of  the  skin  has  so  definite  a  distribution. 

Prognosis. — The  disease  is  usually  benign  in  children,  but  the  case  of 
a  rhiid  four  years  old  who  died  dm*ing  an  attack  of  herpes  zoster  without 
other  assignable  cause  has  been  reported. 

Treatment* — ^The  treatment  is  simply  palliative.     What  I  am  accus- 
tomed to  do  is  to  regulate  carefully  the  child's  diet,  as  1  would  in  any 
Hith  general  constitutional  symptoms,  and  to  endeavor  by  the 
ition  of  lotions  to  allay  the  pain.      Sometimes  merely  a  simple 
powder,  such  as  the  prescription  on  page  366,  is  suilficient  to  allay  the 
local  symptoms. 

prrYKiAsia 

PitjTiasis  is  a  term  that  is  now,  like  tiie  word  lichen,  seldom  used 
without  an  accompanying  adjective.  There  are  two  recognized  forms  of 
the  affection. 

( 1 )  PityriaaiB  Rubra  is  a  rare  disease  hi  cliildren,  characterized  by 
hyfiersemia  and  fine  scales  affecting,  as  a  rule,  the  whole  cutaneous  sur- 

It  niay  be  attended  with  great  constitutional  disturbance  and  lead 
death.     Its  duration  is  always  uncertain. 

(2)  Pityriasis  Maculat^a  et  Gircioata,  or  Pityriasis,  Rosea  affects  ctiil- 
as  well  as  adults.     It  appeal^  in  tlie  form  of  small  patches  of  scales 

llered  over  tlie  trunk,  legs,  and  arms.  These  patches  either  spread 
peripherally  or  unite  to  fonn  lanier  patches  while  the  centre  undergoes 

ilulion  ;  we  thus  see  a  reddish  scalinj^  border  and  a  characteristic  yel- 
lU  centre.  There  may  or  may  not  be  great  pruritis  accompanying  it. 
En  Vienna  tliis  afTection  is  still  regarded  as  a  form  of  ringworm,  a  posi- 
iioo  that  cannot,  how^ever,  be  maintamed.    Its  etiology  is  obscure.    It  gets 
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wM  spontaneously  in  from  two  Itj  ten  weeks,  and  is  best  treated  by  mile 
soothing,  and  anti-pamsitie  applications. 

VBBMXJGM. 
VerruciF  (warts)  are  circutuscribed  out^owths  of  the  papUlie  of  th^ 
skin  with  an  accompanyint?  increase  in  the  tliickness  of  tlie  epicienmlS 
layers.  They  are  comnmn  in  t-Iiildren,  especially  on  the  hands,  arjd  th**  * 
old  view  that  they  are  contagious  and  auto-iuoctjlable  has  gained  Dian^ 
adherents  of  late.  They  are  of  various  aspects  and  shapes,  and  may  Im^J 
treated  loeatly,  as  a  rule,  with  success,  altiiough  some  are  quite  obslinale-^ 
The  most  elliL-adous  method  of  treatjnenl  is  to  paint  eaeh  wart  witli 
solution  of  salicylic  acid  in  flexible  collodion  (Prescription  73). 

Fresciiiption  73. 

B    Atiiiii  tiilicvUei ...„,,..,     Si 75         B    Aeidi  salieyliti  ,...*.. *...,.,    3 i ; 

Colkdii  ./..... ,   30|00  Dillr«3ij  ..,.,.,..........._.,..   |i. 

This  is  applied  with  a  cameVs-hair  brush  twice  a  day  for  three  day«. 
Then  it  is  soaked  off  by  prolonged  battling  in  warm  water,  with  tlie  addi-    ^ 
lion  of  pumice  soap  if  there  is  no  inflammation.    Tliis  will  usually  remove  ■ 
a  portion  of  the  wart,  and  the  process  should  be  repeated  as  long  as  any 
of  the  growth  is  left. 

The  treatment  with  salicylic  acid  is  not  always  successful,  and  recourse 
nmy  then  be  had  to  glacial  acetic  acid,  or  to  some  other  caustic^  carefully 
applied  ;  or  the  growtli  may  be  excised. 


LENnao. 
Lentipro  (freckles)  is  a  small  a^-rre|jation  of  pigment  deposited  in 
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skin,  and  is  conmiouly  seen  in  children  of  ten  years  and  upwanl,  espe- 
cially  in  those  of  hgtit  complexion.  They  are  usually  situated  on  the  face 
and  1  lands,  bnt  may  occur  on  the  covered  portions  of  the  body,  a  fad  that 
led  Hebra  iu  regard  them  as  not  due  to  the  action  of  the  sun.  There  can 
be;  no  doubt,  however,  that  tlie  sun  is  the  chief  agent  in  tlieir  production. 
Their  removal  is  often  dillicult  and  requires  the  use  of  strong  Irritants, 
such  as  corrosive  sublimate.  It  is  rarely  advisable  to  attempt  tht4r  re- 
moval in  yourtg  children, 

MEKiANODERMA  LENTIODLAIIIS  PROOEtESSTV^ 

Melanodemia  lenticularis  progressiva  (Kajjosi's  disease)  is  a  very  mre 
disorder,  and  is  seldom  met  with  hi  this  conntr}'.  In  this  alTection  spots 
of  pigment  like  freckles  appear  tirst  on  the  uncovered  parts  of  the  body, 
finally  extending  more  or  less  over  the  whole  cutaneous  surface.  The 
pigment-spots  are  the  lirst  lesions  seen,  but  later  an  atrophy  of  tlie  skin 
and  tlie  formation  of  small  angiomata  doited  over  the  surface  take  place. 
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|itifig  the  chilli  an   extraordinary  appcaranee*     Thc^  disease  is  usually 

foutt^l  in  tiiure  Ihan  one  child  in  ihiy  i^anie  fainily,  and  its  eHology  is  very 

ob&am^.     Malignant  tumors  with  a  fatal  ending  often  result  from  this 

"tion.     I  have  had  two  cases  iindcT  iny  observation  for  four  or  five 

Oni*  lias  lately  died,  and  the  autopsy  showed  no  metastases  in 

h^   inteml  or^ns»  the  disease  proving  purely  a  loeal  affection  of  the  skin ; 

olh^r  has  returned  to  the  hospital  in  a  worse  condition  tlian  ever 

store,     Xo  treatinent  of  any  kind,  medical  or  surgical,  has  had  any  efi'ect 

►n    t  his  case, 

UOHEN. 

3!any  of  the  aitectio ns  that  were  (brmerly  included  under  the  head  of 

Ui:^l:k«n  urv  now  considered  by  most  autliorities  to  beloiig  in  other  groups, 

^kiof:^b1y  in  that  of  eczema.     A  diagnosis  of  lichen  is  never  made  by 

^BA  r»  1  t:*rican  dermatologists,  but  iwhen  pktftits  is  a  well-marked  skin  disorder 

K^'hicli  retains  a  place  of  its  own.     It  rarely  yccui"s  in  children,  but  when 

I*>'^t?^tiil  it  follows  about  the  same  course  as  in  adults.     It  is  characterized 

fimi  {lapules  of  an  irregular  shape  and  glistenhig  appearance,  of  a 

"uliar  reddish-blue  or  violet  color,  with  usually  a  slight  depression  in 

centre.     The  inrtividual  papules  may  coalesce,  so  as  to  fonu  patches 

*■    Igreater  or  less  extent,  covered  with  fine  scales.    It  is  often  accompanied 

*  V    peat  itching  and  discomfort.     It  attacks  all  parts  of  the  body,  sho\ring 

(jmdi lection,  however,  for  the  flexor  surfaces  of  the  arms  and  legs.     It 

^^^v  last  for  many  months,  and  in  the  most  favorable  eases  does  not  dis- 

►l^eur  for  several  weeks.     The  general  health  is  not  usually  affected,  ex- 

-      ^I't  by  the  exhaustion  that  may  be  caused  by  intense  itching.     It  may 

*^^  coDfounded  with  a  papular  syphilide,  which  it  often  closely  simulates, 

L^'id  sometimes  it  may  be  mistaken  for  an  eczema.     Ai^enic  is  of  value  in 

^^-^r^inir  cases,  and  anti^parasitic  lotions  aJid  i»intments,  especially  those 

^ntainiiig  tar  in  some  form,  give  relief  as  external  applications. 

ICHTHYOSIS. 

The  dise^e  iehiht^omM  as  it  occurs  in  infants  and  young  children  does 
not  diiffer  in  its  general  pathology  from  that  which  is  seen  in  adults.  It 
iiiay  occur  in  intra-iiteriue  life,  and  k  then  dt^ignated  jtrtnl  hhthpamm. 

The  most  thorough  work  which  has  been  dune  on  the  irlithyosis  of 
in&ney  and  childhood  is  that  of  Ballantyne  of  Edinburgh,  who  desi^rnales 
timt  form  which  tias  occurrcfl  in  utero  and  is  fully  developed  at  birtti  as 
{I) /tiial  iehihifutfiH,  wlule  the  fonn  whiiii  begins  in  tiie  early  weeks  of 
infancy  he  speaks  of  as  (2)  ieJithifOJiU  ne&naiorum. 

(1)  Festal  IcbtJiyoBis. — The  severity  of  fcetal  ichtliyosis  varies 
irreatly. 

(a)  fkvere  Fornu — ^The  grave  fonn,  according  to  Ballantyne.  is  devel- 
oped probably  about  the  fourth  month  of  intra-uterine  lite,  and  is  charae- 
leriz*-<l  at  the  time  of  birtJi  by  the  existence  all  over  the  body  of  tioniy  epi- 
denaic^  plates  separated  from  one  another  by  fissures  and  furrows,  associated 
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with  defoinniiies  of  the  moutli,  nose,  ey<*s,  lips,  and  limbs,  and  leading 
within  a  few  days  or  even  hours  to  the  death  of  the  infant.     As  in  nm^ 
cases  infants  with  this  disease  are  bom  alive,  f<ptal  ichthyosis  cannot b* 
consiiiered  to  be  a  cause  of  intra-nierine  death.     The  disease  does  iio^ 
seem  to  affect  especially  the  size  and  we'ight  of  the  infant     As  a  rule,  tint 
Yiseera  at  the  post-niorteiu  sho\v  notliing  abnonnal  except  an  unusual  *i*=^*' 
gree  of  conf^estion.     The  microscopic  exaioination  shnw^s  no  extension  ^^^ 
the  kerathiizing  process  on  any  of  the  mucons  membranes,  and  the  dl^^ 
ease  is  an  abnormality  in  the  development  of  the  skin,  there  being  r^^ 
excessive  proliferation  of  the  layers  of  the  epidorniis. 

Symptoms. — In  the  early  hours  of  life  infants  with  tliis  disease  usuall    ^^ 
cry  loudly  and  continuously,  but  sometimes  the  cry  is  feeble  and  ofte* 
very  peculiar.     The  respii-ation  is  usually  impeded  by  the  blocking  of  th*« 
nostrils  with  epidermal  masses.    Suction  is  rendered  difficult  or  altogether 
impossible  by  the  presence  of  ichthyoUc  plates  around  the  mouth.    They- 
are,  how^ever,  usually  able  to  swallow  readily.     As  a  rule,  nothing  abnor — "' 
mal  is  found  in  connection  with  the  urine  or  the  fieces.     Insomnia  is 
marked  symptonL 

These  infants  have  a  very  repulsive  appearance,  and  there  is  a  cadav- 
eric odor  arising  from  the  abnormal  condition  of  the  skin.  This  ichthy- 
otic  condition  of  the  skin  is  usually  universal,  but  is  most  evident  upon 
the  face.  The  mouth  is  ordinarily  kept  open  by  tlie  eontractioti  of  the 
surrounding  parts,  and  from  its  angles  radiate  fissures  wiiich  simulate  the 
rhagades  of  syphilis.  The  lips  are  tliick  and  everted,  so  as  to  form  an 
irregular  entrance  to  the  gaping  buccal  cavity.  The  chin  is  receding. 
The  nose  can  scarcely  be  seen,  it  is  covered  so  thickly  with  the  epidennal^ 
plates  around  the  nostrils.  There  is  usually  ectropion  of  both  eyelids, 
but  sometimes  only  of  the  upper  one,  the  orbits  seeming  to  be  occupied 
by  fleshy  tmnors.  If,  however,  we  separate  the  swollen  eyelids,  tlie 
normal  eyeball  is  found  to  lie  beneath.  The  external  ear  seems  to  have 
disappeared  almost  entirely. 

In  contradistinction  to  the  opinion  formerly  held  that  festal  ichthyosis 
w^as  a  general  seborrh(i?a,  it  is  now  generally  supposed  tn  be  connected 
wqtli  the  disease  as  it  occurs  in  the  adult. 

Prognosis. — The  prognosis  of  the  dbease  is  almost  always  unfevor- 
able. 

Treatment. — ^The  treatment  should  be  active  and  directed  towards 
softening  the  epidemuc  scales  by  means  of  wann  oil  inunctions, 

(6)  Mild  Fonn, — Besides  the  grave  fonn  of  (fptal  ichthyosis,  there  is  a 
much  unider  form  of  the  disease.  It  develops  during  intm-ulerine  life, 
and  sliuw'S  a  continuous  layer  of  a  substance  resembling  collodion  extend- 
ing over  the  whole  body  and  falling  ofT  in  small  flakes  resembling  pieces 
of  tissue-paper.  These  general  appearances  are  sometinies  accompanied 
by  ectropion  and  eclabium*  The  disease  is  not,  as  a  rule,  fatal,  and  ofleJi' 
terminates  in  complete  or  partial  recovery.     There  have  not  been  any 
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jns^tajiees.  so  fer  m  i  know,  of  an  iiifant  being  born  dead  with  lliis  (brm 
iif  ii*hthyosis* 

TEEATMErr, — Tiie  Inmhiient  of  lliis  second  fonii  should  be  by  continuaJ 
stitiiiilaUoti  v(  file  i'iiUd's  general  stren^HIi  and  by  jireat  cari^  of  the  skin. 

(2)  Ichthyosis  Neonatorum. — Iclilhyosis  in  the  new-born  infant*  in 
whom  at  birth  there  was  no  sign  of  the  disease,  may  occur.  It  presents 
the  same  appearances  as  the  milder  form  of  fi:etal  ichthyosis  and  the 
ictitbyoi^is  of  the  older  ehild  and  the  adult 

Ttiis  is  the  common  form  of  ichthyosis^  which  occurs  at  all  ages.  It 
begins  for  the  most  part  in  the  early  months  of  life,  is  essentially  chronic, 
and  is  ver}"  intractable  to  treatment, 

Treatmest.^ — It  should  be  treated  by  the  administration  of  a  warm 
bath  otiee  daily,  followed  by  an  inunction  with  glycerite  of  starch. 

80LEB0DEEMA, 
Sclerodenna  is  a  disease  which  at  times  occurs  in  children  as  it  does 
in  adults.  It  consists  of  an  induration  of  the  skin  either  in  bands  or  in 
patches,  or  is  diffuse,  having  a  board-like  hardness,  so  that  the  skin  can- 
not  be  raised  by  the  fingers  and  feels  as  though  it  were  tacked  down. 
Scleroderma  affects  the  motions  of  the  joints,  and  when  it  occurs  about 
the  chest  and  throat  may  interfere  with  respiration.  It  appears  to  be  a 
condensation  of  the  fibrous  layers  of  the  skin,  so  that  the  bundles  of 
cotmecUve- tissue  fibres  are  packed  closely  to^'ether  and  are  increased  in 
nuitiber.  It  is  chrornc,  is  not  very  dangerous,  and  is  best  treated  by 
and  lubricating  a|)plieations. 


^^-     ACnTB  GmOUMSOBTOED  OB  AKGHO-NHUROTIO   CEDKMA. 

^^TA  lesion  of  the  skhi  which  has  been  termed  acide  oireimiHerilH'fl  u^lema 
is  represented  by  the  sudden  appearance  of  circumscribed  swelling  of 
eertain  parts  of  the  body,  varying  in  intensity  and  size  in  diflerent  locali- 
ties. It  is  closely  allied  to  uriiearia,  and  was  ft>rmerly  described  under 
the  name  of  giant  urtwaria.  We  do  not  know"  much  about  either  its  cause 
or  its  }jaUiology,  I  have  somelimes  met  wth  it  in  childmn  in  whom  it 
was  evidently  of  rellex  origin,  depending,  probably,  upon  irritation  in 
tarious  parts  i>f  the  body,  such  as  the  mouth,  the  genitals,  and  the  gastro- 
linleric  liBct 

It  is  not  dangerous,  may  occur  at  any  age,  and  its  tn?atment  is  simply 
svniptomatic. 

The  following  i*ases  illustrate  the  disease: 

A  little  boy,  two  aiul  onf^-half  y^»a^s  aid,  had  had  diarrhcEa  durintf  th*?  summer, 
tlwid  t)«*f?n  kfl  ill  ralher  n  weak*  debilitaM  rrmiiititrin.  Ht*  hail  for  sonir  weeks 
I  pal(f»  frvtful,  ami  cotistiprUed*  Hi^  appetite  had  bt^en  capricious,  ami  he  hud  not 
:  to  take  any  fond  but  mUk»  When  he  was  nineteen  months  old  an  egg  had  t>een 
I  to  him,  whirh  ht*  vomih*d,  and  IcittT  a  .^li^ht  sweUinjrof  l>oth  eyes  had  occurred, 
■  for  a  *!ay  or  two. 
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When  I  saw  the  child  the  history  that  was  given  me  was  that  in  the  morning  he 
had  eaten  an  egg.  Soon  after  he  became  rather  dull  and  cross,  but  did  not  Yonirl 
A  slight  swelling  of  both  eyes  was  then  noticed,  and  later,  when  I  saw  him,  the  riirht 
eye  was  very  much  swollen,  so  that  the  conjunctiva  was  corrugated,  and  the  tissu*^ 
of  the  eyelids  and  of  the  cheek  under  the  eye  were  so  swollen  that  the  eye  itself  oiuld 
be  examined  only  with  the  greatest  difficulty.  Each  time  that  the  child  had  eaten  an 
egg  this  swelling  occurred  in  about  fifteen  minutes.  In  the  course  of  a  few  hours  the 
swelling  passed  off,  and  did  not  return.  An  examination  of  the  urine  showe<l  nothing 
abnormal. 

Another  instance  of  this  kind  occurred  in  a  boy  of  three  years,  in  whom  lV\« 
peripheral  irritation  was  evidently  dependent  upon  a  tight  and  irritating  prepuce,     l^ 
this  case  sudden  (B<lematous  swellings  of  the  fingers  and  backs  of  the  hands  wou-V^ 
occur  at  irregular  intervals,  lasting  for  a  few  hours,  and  would  then  entirely  disappei*-*- 
These  manifestations  continued  until  the  child  wtis  circumcised,  since  which  tirx»^ 
the  symptoms  have  not  returned.       In  this  case,  also,  the  urine  was  found  to  ^-^ 
normal. 
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The  number  of  infectious  diseases  which  are  supposed  to  be  caused 
by  some  specific  ialection  is  so  rapidly  iu creasing  that  at  present  no  defi- 
nite classificaUon  of  them  can  be  made.  In  like  maimer  our  knowledge 
of  the  specific  organism  which  in  an  individual  case  produces  the  disease 
bso  continually  advancing  that  we  can  only  make  a  pro\isional  division 
into  some^vhat  arbitrary  groups  of  the  diseases  which  w^e  speak  of  as 
iiifecUous,  Thus,  in  certain  diseases,  tid>erculosis,  cerebro-spinal  mentn- 
ptia^  typhoid  fever,  dipldheria,  epidenuc  influenza,  malaria,  tetanus  neo- 
Jiatorunn,  erysipelas,  certain  for u is  f)f  ileo-co litis,  and  cholera  asiatica,  the 
iiijcro-oi^nism  is  known;  while  in  otiiers,  such  as  epidemic  parotitis, 
periyssis,  syphilid,  and  acute  articular  rheumatism,  which  are  evidently 
just  as  infectious,  the  specific  micnHcjrganism  has  not  yet  been  discovered, 
-e\gain^  tliere  are  certain  infectious  diseases  whicli  have  usually  been  classed 
iti  a  group  by  themselves  on  account  of  the  marked  similarity  whirh  they 
l>ivsent  in  their  general  cliaracteristics.  This  group,  as  a  whole,  has  been 
clc?s]gnated  as  the  exanthemata,  and  comprises  scariet  fever,  measles, 
mbella,  variola,  and  varicella* 

TUBERCULOSIS. 

Ttiberculosis  is  an  infectious  disease  due  to  the  invasion  of  the  tissues 
l>y  the  tut>erele  bacillus. 

General  ETiotocy, — Intra-uterine  iideclion  of  the  fcetus  by  a  tu- 
lerculons  motlier  from  direct  infection  may  occur.  Infection  by  tlie 
father  from  tlie  mother,  or  from  the  ovum  of  tlie  mother  has  not  been 
proved,  in  the  great  majority  of  cases  the  child  is  iiifected  after  birth. 
This  infection  may  be  by  direct  inoculation  from  the  mouth,  as  in  tlie 
Jewish  rite  of  circumcision,  or,  as  is  the  most  common  means  of  trans^ 
mission,  from  the  inhalalion  of  the  bacilh  contained  in  dry  sputum,  A 
less  common  mode  nf  Invasion  is  that  from  uncooked  food  The  bacillus 
tuberculosis  may  be  present  in  cow's  milk,  and  very  exceptionally  in  the 
miik  of  human  beings. 

The  question  of  the  relation  of  bovine  tuberculosis  to  human  tuber- 
culosis and  the  danger  of  infecting  man  from  the  milk  of  tuberculous  cows 

mi 
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have  received  renewed  attention  of  late.     The  researches  of  several  in- 
vestigators, particularly  those  of  Smith,  seem  to  show  that  the  bovine 
tubercle  bacillus  is  more  virulent  for  certain  species  of  animals  than  the 
human  tubercle  bacillus.     Whether  the  two  organisms  are  distinct  ot 
whether  the  differences  which  have  been  noticed  betw^een  them  are  simply 
modifications  brought  about  by  the  adaptations  of  the  bovine  bacillus  to 
the  different  conditions  in  the  human  body  are  points  still  to  be  deter-- 
mined.     The  weight  of  evidence,  however,  in  regard  to  infection  fronn 
milk  is  quite  suflicient  to  justify  the  following  practical  conclusions : 

(1)  That  tuberculosis  in  many  cases  may  be  transmitted  to  animals 
either  through  the  ingestion  or  inoculation  of  the  milk  of  cows  that  are 
tuberculous.  (2)  That  the  milk  of  such  cows  may  be  infectious  even 
when  there  is  no  tubercular  disease  of  the  udders.  (3)  That,  therefore, 
the  milk  of  certain  tuberculous  cows  contains  living,  virulent  tubercle 
bacilli.  (4)  That,  whereas,  from  the  nature  of  the  case,  it  is  impossible 
by  direct  experimentation  to  prove  that  the  milk  of  certain  tuberculous 
cows  is  pathogenic  for  man,  nevertheless  the  clinical  evidence  of  compe- 
tent observers,  strengthened  by  the  results  of  animal  experimentation, 
makes  it  practically  certain  that  tuberculosis  may  be  produced  in  man  by 
the  ingestion  of  the  milk  of  infected  cows.  (5)  That  it  is,  therefore,  of 
the  utmost  importance  that  the  milk  supply,  especially  that  which  is  used 
as  food  for  infants  and  young  children,  shall  be  from  an  absolutely  relia- 
ble source. 

The  infection  of  food  by  flies  carrying  the  bacilli  from  one  point  to 
another  is  possible.  Direct  infection  may  also  take  place  by  the  skin,  and 
in  these  cases  it  produces  a  local  lesion.  The  bacilli  may  pass  through  a 
mucous  membrane  without  infecting  it,  and  may  be  taken  up  by  the 
lymphatics  and  carried  to  the  lymph-nodes  where  their  progress  is  usually 
arrested  for  some  time. 

Tuberculosis  is  a  very  prevalent  affection  in  early  life.  It  is  ven'  rare 
in  the  new-born  and  infrequent  in  the  first  three  months  of  life.  After 
this  age  the  number  of  cases  increases  rapidly,  and  the  disease  is  very 
common  in  the  latter  part  of  the  first  year  and  in  the  second  year,  grad- 
ually growing  less  common  as  puberty  is  approached.  The  presence  of 
tuberculosis  in  children  is  very  much  underestimated.  In  two  hundred 
and  twenty  autojjsies  of  diphtheria,  tubercular  lesions  w^ere  found  usually 
'u\  the  lun^^s.  iind  sometimes  in  the  lymph-nodes  of  the  mesentery,  in  six- 
teen (•as(\s.  Tlic  disease  is  very  much  more  common  in  young  children 
than  has  been  supi)osed,  and  it  may  exist  before  there  are  any  symptoms 
at  all. 

The  l)acilli  find  (Mitrance  into  the  body  in  various  ways.  The  chief 
mode  of  entrance  is  ])r()bably  through  the  respiratory  tract.  The  organ- 
isms may  also  (Miter  throu^^h  the  alimentary  canal  or  by  means  of  the 
skin.  As  a  rule,  wlicn^  ilie  bacillus  finds  an  entrance  into  the  tissue  it 
produces  at  that  jjoint  the  characteristic  lesion  of  the  disease.     In  other 
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dose  exajninatinri  fails  tu  I'eveul  any  losioiis  at  tho  point  of  entry, 

thougti  this  does  not  pfeclude  the  possibility  that  the  lesions  may  be 

fnesenl.     It  is  probable  that  the  bacilli  enter  into  the  circulation  in  small 

umbers,  ajid  are  conveyed  to  various  tissues  of  the  body*  iis  the  bon<?s  or 

inls,  and  the  disease  may  appear  as  a  primary  infLH:tion  in  organs  remote 

m  the  point  of  entrance.     Frequently  the  batilli,  mthout  apparently 

cing  any  lesions  at  the  point  of  entry^  enter  into  the  lymphatic's  and 

carried  to  the  lymphatir  glands  in  whieh  the  disease  first  appears, 

laiiiig  giuned  an  eniry  into  the  tissue  the  disease  always  extends  by 

Kieans  of  the  bacilli,  which  are  carried  from  place  to  place  through  the 

latnnd  canals  or  channels  uf  the  lymphatics  which  are  in  proximity  to 

hi-  disi'iLsed  focus,  or  by  means  of  the  blood.     In  all  cases  of  tuberculosis 

pi  is  probable  that  there  is  some  infection  of  the  blood,     A  few  bacilli 

mi  ttit*ir  way  into  the  blood,  and  are  deposited  by  it  in  those  organs  in 

rhirh  I  he  circulation  is  most  favorable  for  their  arrest.     We  have  an  ex* 

imple  of  this  in  the  almost  constant  miliary  tuberculosis  of  the  liver  when 

he  infection  is  elsewhere.     At  times  ttie  bacilli  lind  tlieir  way  into  the 

iloo^l  in  laiig^e  nmnbers.     This  general  infection  of  the  blood  is  due  either 

a  a  tuberculosis  of  the  bl<H>d- vessels  or  to  a  tuberculosis  of  the  thoracic 

JucL    The  bacilli,  entering  into  the  blood  in  large  numbers,  are  conveyed 

io  the  different  oi^ns  of  the  body  and  give  rise  to  the  condition  knowm 

pREDisposmov. — The  predisposition  to  tuberculosis  may  be  hereditary 
•  acquired.  It  is  hereditarj^  in  the  sense  that  the  individual  inherits 
fasues  which  are  more  or  less  receptive  to,  and  which  prcnide  a  favorable 
Haterial  for  the  development  of  the  tubercle  bacillus.  In  diseases  resull- 
ng  in  a  great  reduction  of  the  vitality,  and  in  certain  acute  infections  dis- 
feast^  such  as  measles,  pertussis,  and  epidemic  influenza,  a  tuberculous 
predisposition  seems  to  be  acquired.  Bad  food  and  poor  hygienic  suminnd- 
es|NLM:iaIly  absence  of  sunlight  in  the  crowded  tenement  districts  of 
cities,  render  the  tissues  more  vulnerable  to  the  tubercle  bacillus. 
like  manner  any  debilitating  ilis4»ase,  by  lo^vering  the  resistance  of  the 
ues,  acts  as  a  predisposing  cause.  Repeated  attacks  of  eatan*hal  in- 
lation  of  the  mucous  membrane  i»f  the  nost%  throat,  bronchi,  or 
inal  tract  render  these  paris  rnori^  vulnerable.  Infectious  diseases, 
perially  those  in  wlijrh  I  he  respinitory  organs  are  affected,  predispose 
» tuberculosis.  In  these  t-asi^s  it  would  seem  that  the  barifli  have  been 
it  in  the  lymph-nodes  surrounding  the  bninctii  until,  under  the  irrita- 
n  of  the  new  disease,  they  become  active  again. 

Gejteral  Pathoujuv. — ^Tuben'ulosis  is  chanicterized  by  the  prndurtion 

tissue  in  wluch  there  is  proliferation  and  an  intlammator>*  exudation. 

e  jiroliferation  of  tissue  leads  to  the  formation  of  epithelioid  and  giant 

Ttie  intlamniatory  exndaticjn  may  be  serous,  fibrtrjous,  or  purulent. 

ly  in  the  tuben*ular  lesions  there  is  both  the  tissue  proliferation  and 

e  ifiriammatory  exudation*     The  prolitemtion  of  tissue  occurs  in  the 
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fonu  uf  small  nodules  wliif^ii  are  called  jnUiartf  inberttle^.     The  tubenm- 
lous  tissue  is  further  eharai-terized  by  a  fonii  of  necmsis,  and  Itie  nerrolk 
tissue  htis  a  tendency  to  soften  and  break  down.     These  niiliar>'  tuheri'les 
often  coalesce  so  as  to  fonn  what  is  known  as  ronf/iomemte  fuMife,  in 
wtiidi  the  process  of  necrosis  is  especially  marked,  giving  rise  lo  tlm^ 
"cheesy*^  nodules  so  characteristic  of  the  disease.     Certain  degenerative 
chanf?es  are  common  in  tubercnlosi!^.     Thus  fatty  dejieneration  frequently 
occurs  frtiin  tlie  tiiminished  oxygenation  due  to  the  ilestrurUon  of  Imi 
tissue.     A^*ain,  amyloid  degeneration  is  common  in  those  forms  of  tuber*-- 
culosis  which  run  a  ctn*i*nic  course,  and  in  ^vhich  there  is  fnarked  do-- 
struction  and  suppuration  of  tissue.     The  lesions  of  tuberculosis  are  very 
Dunierous,  and  in  the  child  do  not  differ  materially  from  those  which  ane^ 
found  in  the  adult.     The  ordinary  chronic  tubercular  iesions  met  with  im^ 
the  adult  are  seldom  seeu  in  childit^n. 

The  younger  the  child  the   more  hkely  is  tuberculosis  to  be  chiefly^ 
located  in  the  lung.     As  the  child  grows  older  tlie  meninges  are  comnionH" 
affected,  and  later  the  peritoneum,  intestines,  and  joints.     During  tlie  first 
two  years  of  life  the  lesions  of  njeningeal  tuberculosis  mv  rare  in  com- 
parison with  the  period  beginning  with  the  ttiird  year,  and  the  pulmonary 
lesions  usually  result  fatally  before  there  has  been  extensive  invasion  of 
the  intestines  and  joints.     As  tlie  child  passes  into  ils  third   year  Ih*^ 
marked  puhnonar>'  lesions  lessen  in  frequency  and  the  meningeal  fonu^ 
becoiue  more  rojiunon.     Uder  the  Joints  become  a  prominent  nidus  f<> 
meningeat  iufection,  and  in  older  children  the  peritoneum,  iidestines,  an*' 
mesenteric  iymph-nodes  show,  more  commonly,  marked  tesions.     At  ^* 
agt^s,  however,  there  are  usually  found  pulmonary'  lesions  mort^   or  le^ 
niai'ked  whenever  infection  has  taken  place  with  the  tubercle  barillus. 

Prophylaxis»— In  con.sideririg  tlie  question  of  prophylaxis  in  tuljercu-* 
losis,  special  attention  should  be  j>aid  to  w^hat  has  already  been  said  of  th 
modes  of  inviusion  ami  of  predisposition.  In  all  cases  in  which  there  IS 
a  family  history  of  tuberculosis  the  child  shotild,  if  possible,  besurroundeti 
witli  unusual  precautions:  a  change  fmm  a  se\"ere  to  a  mild  cllrnate. 
especial  (*are  of  even  mild  <*ataiThal  atlections  of  the  uuktius  njembnmcs, 
murh  fresh  air,  but  ilry,  warm,  fresh  air,  protection  trout  iidialaUoM  of  du^l, 
rooms  with  a  sunny  exposure,  and  freedom  Irom  living  in  the  house  wilh 
a  Uiben^ulous  individual,  are  pr(H-Huti*>ns  esfiecially  to  be  oliscrvi'd.  Ex- 
posun?  to  the  diseases  which  have  b(?en  mentioned  as  most  likely  to  l)e 
lbllow*ed  by  tuberculosis  should  be  carefully  avoided.  Tubei*culous  nurses 
should  never  be  allowed  to  take  care  of  children,  tnbenulous  individuals 
should  not  be  allow<^d  to  kiss  children,  and  the  sputuuj  Iroui  a  tul>enndous 
individual  should  be  destroyed  at  once  before  it  has  become  dried*  A 
tuberculous  mother  or  wet-nurse  should  not  be  allowed  to  nurse  an  infant. 
The  animals  whicli  j^rovide  rnilk  should,  at  stated  intervals,  hv  can*fully 
tested  with  tuberculin,  and  when  tlie  source  of  Itic  milk  is  not  known  or 
doubtful,  the  milk  should  be  heated  to  OS.:}*'  C.  (155^  R)  lor  half  an  hour. 
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The   following   cast*,  serii   by    tue   in   ounBuUalion  with    Dr.  W*  L. 
Riel^iajdson  and  Dr.  H-  P.  Jacques,  illusfj^tes  the  importance  of  prophy- 

A  bi*T,  five  ye&TB  old,  dieU  of  lulx^rtujar  mediajritis,     Th«*  aulopsy  sliowed  exlt^n- 

»tvt*     tutu^nttiXar  Ifsioua  of  Iht*  iiienint»r»:'s  wHli  eniai^ed   tproMrliiiil   lymph*gl<inds   and 

ch<^««^  nixlulf^  a.i  the  apices  of  both  iuri^^.     The  child   up   to   the  time  of  the   uttat^k 

H^*!    ttiw-airs  tM*fti  pi*rfe€tly  well.     There  was  no  history  of  tuheirulosis  in  the  family, 

•**^t^  werv  s*»veral  »iiiier  chlliireii,  iione  of  whom  hiwt  ever  sliowii  anj-  symptoms  con- 

***Prt.4^|  A'jih  tiihereulosis.     This  boy,  at  the  age  of  fourteen  months*  wus  pljR'*'<l  in  the 

*^n^n^of  a   ntirse,  who  remained  with  him  until  he  was  four  and  a  half  years  old. 

■  ***^t    bii*ri>fe   leaving  thf  child,  she  was  brought  into  especially  close  connt^tion  with 

■•**»i    wliik  his  par«nb  were  away  for  some   weeks.     The  child  was  very  fond  of  her, 

"*^isiti-d  on   Jielng  in  hi-r  lap  ii  ^reat  deal,  kissed  her  on  live  mouni,  slepi  in  her  hed, 

^'^•l   k«*pt  her  in  the  nursery  with  him  ronlinuously*     The  nurse,  while  Ukint?  care  of 

*«^  child,  d*»vploped  luherriilos;is  of  th*«  iuii;jts  and  subsequently  died  of  tills  dbense, 

^Hittr  r-Ms*^  of  this  kind  havp  b*en  known  hi  ficcur. 

fiCXKHJit  SYMFTOMATnLOGv. — -After  a  Variable  period  of  loss  of  weight 
^Hd  j^neral  healtJi,  wtiieh  especially  occurs  in  cases  in  which  acute  inili- 
*l^-  tuberc!iil(jsis  is  secondary  to  measles  or  to  pertussis,  the  infant 
***^ns  to  have  an  im^gnlar  type  of  fever,  cou^ti,  and  geneml  symptoms^ 
^nth  as  diarrhti-^a*  capricious  appetite,  atiieniia,  and  change  of  tempera- 
JnenL  In  some  cases  ttie  disease  appears  wnlti  a  sudden  rise  of  tempera- 
ture and  aflvances  very  mpidly,  but  it  is  often  of  a  subacute  type,  and 
frH|ijeritly,  unless  the  tuberculosis  ntarkedly  affects  some  organ,  such  as 
the  lung^  the  symptoms  are  very  obscure,  death  finally  taking  place  from 
ejtimiistion  or  from  the  development  of  some  localized  condition,  such 
!iibt*rcular  meningitis  or  ^onie  acute  pulmonary  complication,  broncho- 
pniMjincHiia  being  especially  connnoa. 

Gevcrau  DiAQSosis, — From  what  has  been  said  concerning  the  symp- 
;oins  of   tuberculosis,   il   is  evirlent  thai  when   no    localized   tubert^ular 
sifkVis  are  found,  the  ilia^^nosis^  excepting  by  supposition,  is  not  pos- 
ible.      It  is  probable,  however,  that   when   more  is  known  ri^rding 
e   use  of  tuberculin  in  intanls  and  in  young  chi!dn*n,  this  method  of 
osis  will  be  more  frequenth'  used,  and  will  prove  of  value  by  i*ro- 
iiB   with   a   safe  melhod  f*fr  delecting  an   incipient  tuberculosis, 
id  thus  aid  us  in  pn  venting  the  develop^nent  of  later  and  more  serious 

Tuberculin  Teet. — ^Tlie  technique  of  ttie  tuberculin  test  as  described 
y  Koch  i«  as  foHo\%*s:  One  c.c,  of  tuberculin  added  to  999  t\t\  of 
distilled  water  equals  tiiVft-  ^'^^  1  c.c,  of  Uiis  solution  equals  1  niilli- 
imaime.  Tlie  dose  of  lliis  solution  for  an  infant  or  young  diild  is  from 
I  ta  1  4UC.  In  using  this  test  a  record  of  the  child's  teujpcrature  must 
be  kept  eveiy  two  hours  for  twenty-four  hours.  If  it  is  then  found 
ttie  tempemture  is  irregulaj'  or  high  the  test  is  not  of  much  value, 
IC  however,  the  temperature  i^  re;njlar  and  not  over  M.^^  C,  (101''  F-)^ 
n 
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the  test  can  bo  used,  and  has  been  found  in  my  experience  at  the 
fants*  Hospital  to  be  of  considerable  value,     Afler  the  part  of  the  s 
to  be  iujet^ted  has  been  thorough  1)^  Mtished  lirsl  with  soap  and  wat 
and  then  witli  ideohol,  and  tlie  liands  of  (tie  operator  and  the  sy 
dismfected,  from  i  to  1  c.c  of  the  solution  are  injected  into  the  anri 
leg.     If  the  child  Ls  not  tubercular  no  syniploms  mil  be  noticed 
it  is   tubercular  the  tempenittire  will  rise  in  from  eigtit  to  twenty-fc^ 
hours  after  Ihe  injection,  and  will  fell  a^^ain  wittiin  about   twenty-foi 
hours.     During  the  period  of  reaction  there  may  be  a  certain  amount 
malaise,  bill   in   my  experience  there  is  little  or  no  danger  of  serit^ 
results. 

General  Phognosis, — The  prognosis  of  tuberculosis  in  early  life 
almost  invariably  bad     Even  when  the  bacilli  have  been  encapsulat 
they  are  liable  at  any  time  to  become  active. 

General  Thotment. — Of  especial  importance  in  the  treatment 
children  witlt  tuberculosis  in  any  form  is  the  general  hygiene,  fresh,  d. 
air,  a  warm,  dry  climate,  ajid  plenty  of  sunshine.  Ttie  treatment  t^3( 
drugs  is  very  unsatisfactory  and  usually  without  good  results.  In  son 
cases  cod-liver  oil  seems  to  be  of  temporary  benefit*  Cream  is  usefi 
and  should  be  given  when  cod-liver  oil  is  not  well  borne  or  is  especialf 
distasteful.  A  general  diet  adapted  to  the  age  and  condition  of  tlE  _ 
especial  child,  and  the  treatment  of  symptoms  which  arise  when  special-  * 
origans  are  involved,  are  the  only  rational  procedures,  Tubert^nlin  ha-^^ 
not  as  yet  been  proved  to  be  sutticierdly  valuable  as  a  therapeutic  agea  ^ 
to  be  accepted  by  the  medical  profession  in  general.  ^M 

The  following  case  illustrates  how  extremely  latent  and  masked  maj^^ 
be  the  symptoms  of  tuberculosis 


An  iiifaiit*  ^evetj  monlhH  old,  wiis  in  Ui(*  Inbnls'  Hospitiil  fruiu  October  unti 
Deceniber.  DuHtik  I  his  linie  il  became  tjxtremely  emEieialed,  dJarrha*a  tjccurred  frwi 
tmie  to  time,  and  there  was  an  irregular  and  vary iritr  temperature*  never  especially  hifh^ 
n  had  a  purulent  discharg^e  from  the  ri|fht  ear,  und  a  serous  discharKe  from  Uie  lefl  enr^ 
There  were  no  olher  sym plums  and  im  abnormal  physieal  sif^tis.  It  failed  rapidly  An(E 
died.  The  autopsy  showed  uiHiary  tuberi'ulosis  of  the  pleura,  sple(?nt  feidney,  ami. 
liver,  fhroriic  tuberculosis  of  the  bronchial  lyraph-g^lands  and  of  the  lung,  and  brDndio- 
pneu  mania. 


GENERAL  TUBBRCUIjOSIS, — General  tubercuJosis  in  early  life 
may  be  m^ide  or  vkronir.  It  is  now  beliered  that  in  everj^  case  there  is  a 
tubercular  focus,  usually  in  a  jsrland  or  in  the  lun^,  from  which  the  frt^neml 
inlection  has  emanated.  The  early  symptoms  of  a  general  tubercular  in- 
vasion var}^  much  and  are  often  obscure.  As  a  rule,  they  appear  befom 
the  symptoms  of  local  tiiberrulosis  of  an  es[)eeial  or^an,  and  are  repre- 
senterl  by  irre^mlar  temperature*  aoBemia,  and  a  general  lowering  of  the 
nutrition  and  vitality. 
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ACJUTB  TwrrrJARY  TDBEROUIiOBlS. 

The  temi  acute  is  somewhat  niisleading  in  speaking  of  miliar>^  tuber- 
"^Uliisis,  since  this  form  of  general  tiibercuiosis  varies  greatly  in  the  rapidity 
^f     its  invasion  and  in  the  intensity  of  iU  symplouis,  aenording  to  tlia 
'^pMity  with  whit:h  Ihe  bacilti  gain  an  entrance  tu  the  eirfulation,  and  in 
f^^^portion  to  the  susceptibility  of  the  individual  to  llioir  virulem:o,    Some 
**^  these  eases  are  extremely  aeute,  while  others  are  markedly  chronic. 
^fciere  are  certain  organs  of  the  body  which  are  ran^ly  affected.     This 
B^^iiist  be  attributed  to  Uie  fact  that  the  organs  in  question  do  not  offer 
B^^vomble  conditions  for  the  development  of  the  bacillus.     Thus»  it  is  ex- 
V^^^mely  common    for   tJie  br<Jncliial  lymph-nodes  and  the  hings  to  be 
^^ected,  while  it  is  rare  for  the  stomach  or  the  genito-urinary  oi^ns  to 
l>e   markedly  involved.     Especially  noticeable  in  comparison  with  those 
Hcule  eases  which  occur  usually  in  somewhat  older  children  with  pro- 
no  tmced    symptoms^   and    representing    tlie   fonii    whicii   is   called   the 
B  I^Aot'/d/ type  of  the  disease,  is  the  clinical  picture  represented  by  ttiose 
'  cas«*s  which  occur  in  early  infancy,  and  which  are  markedly  subacute 

ratiiur  than  acute,  simulating  closely  itifatUile  alrophy. 
B  Patholoct. — The  disease  is  characterised  by  the  fonnation  of  nodules, 

'  varjTJig  in  size  and  character*  in  the  different  organs  and  tissues  of  the 
body.     As  a  rule,  the  nodules  (miliary  tubercles)  are  larger  and  not  so 
diararteristic  as  in  Ihe  adult.    As  compared  with  the  adult,  they  vary 
somewhat  in  their  distribntion.      They  are  much   uiore  numerous  and 
larger  in  ttie  liver  in  the  case  of  the  child  Itian  they  are  in  ttie  adult. 
Ttie  condition  is  produced  by  the  entry  of  the  tubercle  bacillus  in  large 
tiiiinbers  into  the  blood.     They  may  enter  the  blood  through  a  blood- 
vessel, or  by  means  of  infection  of  the  thoracic  duct  followuig  infection  by 
the  lympti-nodes.     It  is  not  probable  that  they  multiply  directly  in  the 

Ictrcutailng  blood,  but  they  may  multiply  in  the  blood-vessels  of  oiigans  in 
which  the  bluod-stream  is  comparativeiy  inactive,  as  in  the  liver. 
(1)  Acute  Miliaxy  Tuberculosis  Simulating  Typhoid  Fever. — Symp^ 
ions. — Tlie  s>Ttijitoms  of  tJiis  type  of  the  disease  are  very  indefinite.  There 
is  rapidly  progressive  emaciation.  The  teinperalure  is  irreg^ular,  and  fluctu- 
ates from  37.:2^  or  37.7°  C  to  40^  or  40.5^  C,  (99°  or  100°  F.  to  104"^ 
or  105^  FOi  or  even  higher.  The  resfjirations  are  often  accelerated  beyond 
whal  can  be  explained  by  tJie  fever,  and  physical  signs  are  markedly  absent 
in  the  lungs*  The  pulse  is  rapid.  Certain  cases  of  this  class  simulate  typhoid 
fever  by  presenting  symptoms  of  apathy,  headache,  slightly  enlai^d  spleen, 
and  tyunmniles.  In  making  the  dinerential  diagnosis  from  tj^^hoid  fever  it 
k  well  lo  take  into  consideration  the  taniily  history  in  regard  to  tubercu- 
k]5is,and  also  whether  the  child  has  been  living  where  typhoid  was  preva- 
lenL  Although  no  leucocytosis  m  present  hi  eitfier  disease,  yet  it  has  been 
held  that  while  in  typhoid  there  is  a  relative  increase  in  the  small  mononu- 
dear  ^lis»  Ibere  is  in  tuberculosis  a  relative  decrease.     In  other  respects 
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the  blood  sim]>l\^  shows  the  charat-terlstifs  of  a  secondary  anrPiiiia,    1 
Wifiai  rmdiuti  is  absent  in  tuberculosis.     The  luberele  bafillus  ma; 
may  not  be  present  in  the  sputum.     In  some  cases  the  baeitti  of  tj^iho 
and  tuberciilosk  have  been  found  in  the  urine.     The  tubi*rrulrii  test 
seldom  of  value  in  tiiese  rases,  as  the  fever  is  continuous  aiid   usiiaJ 
sulTiciently  high  to  prevent  the  charade ristie  rise  of  teniperatiux*  fro 
being  perceptible.     The  hiSs  reguUir  temperature,  the  mpid  R*spiratioi 
and  the  absenee  of  rose  spots  an>  signitieant  of  tuberculosis.     Finail 
in  most  eases  the  tendency  of  typhoid  fever  is  gradually  to  recover,  wla 
tuberculosis  shows  progressive  emaciation  and  the  development  of  ne 
symptoms  according  as  other  organs  are  involved.    In  some  cases  mala 
may  simulate  tuberculosis,  but  the  presence  of  the  plasmo(Uum  as  detc 
mined  by  a  blood  examination  and  the  response  to  the  treatJtient  wit    J^ 
quinine  sen^e  to  separate  this  disease  from  tuberculosis. 

Prognosis.— 'Tlie  course  of  this  type  of  the  disease  is  short  and  tl: 
result  invariably  fatal. 

(2)  Acute  Miliary  Tuberculosis  SirDulating'  InfantOe  Atarophy 
Symptoms. — I  have  frequently  had  patients  bnmglit  into  the  Infants'  Hospit^"J 
in  whom  it  was  impossible  tu  differentiate  in  the  beginning,  and  perha|^^ 
for  weeks,  what  eventually  pruved  to  be  miiiary  tuberculosis.    Tlie  3yni|3P — 
tonis  in  these  cases  are  simply  pnigressive  emaciation,  with  (n'casionally  ^* 

tenipemtujx*  moderately  raised,  but  in  no  way  ditlering  from  what  is  fre 

quently  found  in  the  atrophic  condition  in  wiiich  a  slight  disturbance  n^ 
digestion  may  cause   a  similar  rise   in   temperature.      Tht^e   tubtmruta  *" 
cases  simply  die  of  exhaustion,  with  no  physical  signs  developing  durin^T 
life,  the  disease  btnng  completely   masked  and  only  recognized  at  thi 
autof>sy.     In  some  cases,  hoAvevcr,  after  a  variable  period,  jihysieal  sign; 
can  be  detected  in  the  lungs,  the  teniperatnn*  rises  more  and  more,  am 
there  may  be  cough  and  accelerated  respirations.     In  these  ea^es,  also  .— 
there  are  at  times  diarrhtva  ami  general  gastro-enterir  disturbance,  bii^ 
these  conditions  depend  entirely  on  the  reduced  condition  of  the  inEanS- 
and  not  upon  tubercular  lesions  of  the  intestine.     The  teniporature  ii^ 
these  cases  varies  from  37.2^  to  S8.8°  C.  (99°  to  102^  F.).     II  must  ht^^ 
remembered  that  infants  ^\ith  simple  intantile  atrophy  at  times  develo|:3^ 
non-tubercular  broncho-pneumnnia  aud  die  of  it.  so   that    a  dia^Tiosi^ 
made  hy  finding  physical  signs  in  the  lungs  in  those  cases  which  simulate?^ 
iiifantile  atrophy  is  not  conclusive,  as  the  signs  do  not  necessarily  pniv^ 
that  tuberculosis  is  present.     On  the  other  hand,  acute  nuliary  hibenni— 
losis  of  the  lung  usually  presents  no  physical  signs  wliatever,  so  that  tti^ 
ditTerenlial  diagnnsis  between   many  cases  of  acute  miliary  tuberfnilosi^ 
and  uilantile  atrophy  must  be  held  in  aljeyaiice,  and,  miless  the  tuber- 
culin test  can  be  used,  cannot  be  made  except  at  the  autopsy, 

pHoriNosis.^ — The  pn:»gnosis  is  fatal. 

Treatment. — The  general  treatment  of  acute  miliary  tubercuktsis  is 
essentially  symptomatic  and  by  tlie  use  of  stimulajits.     When  the  tlisease 
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talt^  typhoid  Wwr,  the  Iroatinent  shntild  be  such  as  is  described  in 

disease,  on  the  stipposilion  that  it  may  iurii  out  to  he  typliuid.    When 

lulates  infantile  atrophy,  however,  the 

iient  should  be  the  same  as  in  that 

se,  ami  is  esseidially  dietetif. 

*be  following  case  was  one  cjf  acute 

ry  tuberculosis: 


n  inr^nt,  on*'  ami  a  hitlf  >vsirs  *itcl,  wjim 
It  In  thi*  Iiifiinls*  Hfispifiil  to  t**^  Ir^-itiMl  IV ^r 
ick  iif  bnjwchilis,  Un  eiitmnce  iiwu.^  mnvh 
Omtl  tmd  failed  rapidly,  No  ttmrketl  signs 
t  a  ft^uburule  Immchitis  were  foumJ.  Ttif^re 
:  tinirs  -i  ?lijfht  ruuirfi.  The  U'tnjjeraturt?  was 
■If'lv  niip»**i  mu]  iif  ail  irrefubr  lyt^t*.  Thi* 
and  It'i^^,  fspF^nally  tlie  bullock*,  slujwed 
s  5*iix*utuiJ*»ou3a  ulisceg«e*5,  uml  llit?n^  wi*rt* 
uii  the  h*»ad.  Five  diivs?  twfore  Iht?  iii* 
led  th^  teinperfttur**  rose  n$  re pr«*sen ted  on 
4,  Thf  (wtstUmortfiii  exairuiiaUfiri  sht>w^ni 
l«»r^  wa:s  rtimnk-  tubi?rciilosis  of  tii*'  Imiii- 
l;itji]$.  wiJh  arnU*  miliar?'  Uibt*rrulf>si*5  rif  ili*» 
spleeu,  kidneys*  liY».'r,  iinU  niening^s. 


Acute  mllLan'  talwrcuIo6l&. 


CHRONIC   GENMFLAI*    TUBEECUIiDSIS, 

I  addiUcin  to  the  lesions  whiL-h  characterize  aetde  iniliar>*  tuberculosis, 
mk'  (jeiti^rttl  form  of  tuberculosis  occurs  in  certain  cases.  The  symp- 
afe  more  marked  than  in  the  acnte  form,  and  usually  are  so  closely 
>cled  with  the  bronchial  lyniplwiodes  and  the  hin^  that  it  is  more 

Kiainiosticated.  This  chronic  jretu^ral  tubenndosis  is  one  of  the 
ninmn  forms  of  tnbereulosig  in  children, 
OCAIjIZED  tuberculosis, — Although  tuben  ulosis  may  by  a 
eI  infection  hivade  ali  ttie  tissues,  tlius  eonstilutin^^  the  (general  tuber- 
is  just  described*  it  is  apt  to  l>e  so  prontjunced  in  certain  parts,  and 
nch  mare  common  in  some  than  in  others,  that  these  localized  forms 
lesl  be  described  separately.  An  instance  illustrating^  this  is  given  in 
fmph-nodes  of  the  neck  in  cliiidren  where  ttie  notle  is  very^  com- 
y  found  tn  ix?  tuberculous,  and  yet  in  many  cases  no  trace  of  a  gen- 

■  TDBERCUIiOSIS    OF    THB    LYMPH-NODEa 

Vf'rrnlosis  of  the  lymiih-nodes  is  an  excetHlhi^dy  conniKin  form  of 
culosis  in  children.  In  all  forms  of  tuberculosis  the  lymph-nodes  are 
The  tubercle  bacilli  come  in  very  close  relation  with  llie  lymph 
ducts  and  are  carrietl  by  them  into  the  lympli-nodes  belonging 
Tliere  are  also  cases  of  tuberculosis  of  the  lymph-nodes  in 
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which  tilt*  disease  appears  iu  he  iirituarj   in   these  parts.     Such 

are  found  in  the  lymph-nodes  <jf  the  neck,  of  the  axilte,  and  of  the 

mesenten\ 

Tubert^ulosis  of  the  lymph-nodes  appears  in  two  forms :  (1 )  Uie  iiodeB 
are  enlai^ed  and  contain  the  tubercular  tissue  in  the  form  of  miiktf^^^ 
ttiberctr^  wliich  by  their  hicrease  aJid  coalescence  can  form  lai^^e  cMseoxM^ 
areas;  (2)  the  nodes  are  also  eiilaii^ed  in  the  form  of  d^nfe  htherdt^^' 
leading  to  the  caseation  of  lar^o  areas,  in  fact,  the  entire  node  may  b^ 
converted  in  consequence  of  this  caseation  of  the  diffuse  tubercular  tis— ' 
sue  into  a  large  caseous  mass.  The  caseous  tissue  of  the  nodes  njay 
soften,  break  down,  and  even  suppumte,  leading  to  the  fomiatioa  of  tuber—- 
cular  abscesses.  The  bacilli  having  entered  at  some  point  can  be  carried 
from  the  point  of  entnuice  by  the  lymph-streams  into  the  nearest  lymphat- 
ics and  lymph-nodes,  without  the  production  of  local  lesions.  In  gen- 
eral, the  Ijmph-nodes  play  an  hnportant  part  by  preventmg  the  tubercle 
bacilli  from  entering  into  the  blood,  and  the  disease  from  extending  fur- 
ther. It  is  very  interesting  to  note  that  the  lymph-nodes  can  soften  and 
break  do^vn  in  tins  way  and  be  dischaiiged,  and  that  no  furthe*r  infection 
need  foltow. 

Tuberculosis  of  the  OervicaJ  Lymph-Nodes  (Scroftila). — The  most 
important  of  the  lymph-nodes  afferkMi  in  tuberculosis  are  I  lie  lympli- 
nodes  of  the  neck.  Invasion  of  the  cenical  lymph-nodes  may  occur 
primarily  by  infection  fn>m  ttie  throat.  When  this  invasion  occurs  in 
connection  with  tuberculosis  of  the  lungs  the  infection  of  the  cervical 
nodes  is  probably  priniar)^  to  the  pulmonary  lesions*  The  cervical 
lymph-Dodes  are  more  commonly  affected  by  the  tubercle  bacillus  in  I  lie 
early  period  of  childhood  tiian  in  infancy,  in  which  the  infection  of  the 
bronchial  nodes  are  so  frequently  met  with.  When  the  term  scrofula 
was  in  more  general  use,  tubenmlosis  of  the  cervical  lymph-nodes  was 
considered  as  one  of  its  most  frequent  manifestations;  jiow  Uie  tenn  can 
be  dropped  entirely. 

Symptoms  and  Diagnosis. — In  cases  in  w^hich  the  cervical  lymph-nodes 
begin  to  enlarge  in  a  marked  tui>en*u1osisT  as  of  the  lung,  the  symptoms 
are  those  of  a  slow  process  extending  over  months,  wHth  a  tendency  to 
suppuration. 

The  diagnosis  in  these  secondary  cases  is  made  by  eliminating  the 
causes  of  glandular  enlaiigemont  which  could  produce  a  similar  hyper- 
plasia by  reilex  action,  or  which  could  be  produced  by  some  other  organ- 
ism. The  diagnosis,  however,  is  chiefly  made  by  the  tubercular  history 
of  the  case^  as  in  the  majority  of  cases  the  nodes  under  ttiese  circum- 
stances arc  tubercular. 

Primary  tuberculosis  of  the  cervical  lymph-nodes  is  to  be  dl^tinguistied 
from  other  forms  of  infection  by  its  stow  pmgress,  by  its  greater  tendency 
to  suppuration,  and  also  by  the  fact  that  the  suppuration  as  a  w  hole  takes 
place  later  than  the  simple  form.    The  enlai^d  cervical  nodes  due  to  syphi- 
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Ilodgkin^s  disoase,  or  iiia%nant  growths  should  be  ditterontiatod  from 

-n^iilosis  of  the  cemcal  lymph-nodes^  as  described  in  tliese  diseases. 

l^RfMixosts, — ^The  prognosis  of  tuberculosis  of  the  cemcal  lymph-nodes 

j^    ^rjiid,  the  exception  being  for  ttie  child  to  develop  tubercular  disease 

^|^**'^'hore.     The  prognosis  wlien  the  tuberculosa  is  secondaiy  to  tuber- 

01x1  crisis  elsewhere  varies  according  to  the  tubercular  lesions  from  vt^hicti  it 

Treatjcent* — ^When   the  tubercular   disease   has   extended    lo    other 

or^sns  there  is  seldom  much  benefit  to  be  derived  from  the  treatment  of 

tlii^se  nodes.     Although  it  is  conceded  that  general  tuberculosis  following 

txil>ercular   cervical  adenitis   is  exceedingly  rare,  yet   there   have   been 

Fio.  y9. 


CbKHtic  ptilmoiuuT  frnben^ulosU,  with  f  ^Totrement  ttf  tli*  c»nr1c«t  lymplwiodM. 

^QSk  reported  Ui  which  such  infectiun  has  taken  jjlace,  and  the  glands 
*ljoald  be  removed  unless  they  have  grown  smaller  in  a  numtier  of 
i^mnths,  at  any  rate  if  they  show  signs  of  softening.  A  change  of  climate 
is  indicated,  and  if  the  child  has  a  tubercuiar  inheritance  especial  care 
should  be  taken  In  keep  the  nasu-phan^nx  and  throal  in  a  healthy  condi- 
tion. Adenoid  growths  and  erdaiged  tonsils  should  be  removed.  Any 
lesion  of  the  face  and  head  \vhi*'h  may  cause  irritation  should  be  treated, 
as^  by  their  retlex  action,  they  may  cause  increased  activity  of  the  tubercle 
baeillL 

Medirtnes,  except  fur  sj>eciiil  conditions,  such  as  anemia,  are  useltfss. 
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External  applications  of  an  irritating  nature  are  contra-indicated,  F 
venting  the  head  from  rolling  from  side  to  side,  and  thus  pressing  on  tfct 
in t lamed  glands,  can  sometimes  be  accomplished  bj'  various  mechani^^^^^ 
devices  in  the  shape  of  collars.  The  operative  treatment  includes  m^~^  f>^ 
only  the  removal  of  the  gland,  but  the  removal  ut  it  at  such  a  time  tMT»-a^ 
the  smallest  scar  wilt  be  left,  as  in  many  cases  following  a  snppumtion  ^«^*f 
these  glands  unsightly  scars  are  left  which  disti^ure  the  child  for  \  S^^'^- 
These  cases  should,  tlierefore,  be  placed  in  the  hands  of  a  skilful  suiigecr::^  ^' 

Fig.  99  represents  a  child  with  tnbentulosis  of  the  ceriical  lymp^-*' 
nodes  in  a  case  of  marked  chronic  luljerculosis  of  the  lungs. 

TubercTiloBis  of  the  Bronchial  Lymph-Nodes. — (Jf  a  it  the  lymp^  ^B^- 
nodes  in  the  body,  the  bronchial  lyniph-nodes  are  probably  the  most  Im'^*^ 
quently  infected,  due  to  the  fact  that  the  primary  focus  of  infection  is    ^^^ 
commonly  found  in  the  lungs,  and,  as  tlie  lymph  flows  from  the  \xim^^^ 
towards  the  nodes,  the  nodes  may  be  infected  in  this  way  by  the  lur^^'- 
Thus,  the  bronchial  lymph-nodes  protect  the  body  from  general  infectio  *^* 
but  do  not  protect  the  lungs,  and  such  tubercular  lymph-nodes  can  ^^^^^  ^J 
come,  moreover,  a  starting-point  for  furl  tier  extension  of  ttie  disease  aft  ^^^  ^M 
the  primary  lesions  by  which  the  lymph-nodes  themselves  became  infect^^*^ 
have  been  recovered  from. 

Tuberculosis  of  the  bronchial  lymph-nodes,  if  it  is  extensive,  may  i^">^  ^j 
volve  the  pneumogastric  nerve.  The  nodes  may  possibly  suppurate  in^fc^^^^H 
a  bronchus,  and  the  infection  can  in  this  way  also  extend  in  to  the  lungs — - 

Symptoms.— Various  symptoms  may  arise  from  the  breaking  down  ainm  *^ 
ulceration  of  the  bronchial  lymph^nodes,  or  by  their  pr^fssnre  tliey  m^i— '3^ 
cause  irritation  of  the  neigtiboring  parts.     Thus,  an  annnyhi^'  rouph  in^c_  ^ 
be  produced  by  local  irritation,     Loeb  has  reijorled  cases  in  which  IJi^^^  ^^^ 
previous  symptoms  had  been  only  cough,  and  in  wliich  an  attack  of  suffc 
cation  caused  death.     Adelbert  autt  V'nge!  have  reported  cases  in  whic 
ulceration   originating  front   these    points   has   resulted  in  death,     Th 
physical  signs^  are  ijidefinite  and  unreliabkN  and  we  must  rh^jend  upos 
the  general  symptoms  of  spasmodic  cough  and  dyspurea,  without  an  ad**- 
quatt^  explanation  of  these  symptoms  In^iiig  ftmiid  elsewtierc, 

TuberculosiQ  of   the    MeBenteric    Liymph-Nodee. — Tuberculosis   cil 
the  mesenteric  lymph-nodes  may  be  seen  Avithont  any  evidence  of  tuber 
culosis  elsewhere  in  the  body,  or  it  may  be  found  in  t^tomerfion   witi 
intestinal  tubercuJosb.      In  all  cases  the  infection   is  by  means  of  iht^^ 
intestine,  although  there  may  be  no  lesions  at  the  point  of  invasion. 

When  the  nodes  can  be  reached  or  definitely  Imalized,  they  shoulfS- 
be  removed,  even  if  laparotomy  has  to  be  perfonned;  for  thei\^  is  always 
clanger  not  only  of  their  breaking  dow^n  and  l>ecoming  a  source  of  gent?ral 
tubenmlar  infection,  but  also  a  peritonitis  may  arise  suddenly  at  any  time- 
from  acute  inflammation  of  the  peritoneum  originating  from  a  dLsintejfmttHl 
nodt^  and  endini^  fatally  in  perhai>s  a  IVw  days,  A  case  of  this  kind  is* 
desc^riiJed  on  ptige  843, 
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TUBERCULOSIS  OF   THE  LARYNX  AITO  TRACHEA. 

Tiibf^rculosisof  the  larynx  and  tmthea  is  verj^  rare  in  infants  and  rare 

ill  young  children.     When  it  is  presi^nt  it  is  invariably  secondary  to  tuber- 

. colt isis  of  the  lungs.     The  synjptonis  are  the  sarue  as  those  of  non-tube rrii- 

ijisi^ase  of  these  oi^rana,  and  the  diagntisis  can  only  be  made  definitely 
hf  fmdin«  Ihe  liibercle  bat  illus  in  l!ie  sputunL 

Trkatmext. — The  treatment  does  not  ditler  Ironi  that  of  the  nnn- 
tiihefrular  eajiei;* 

TUBEKCULOSIS  OF  THU  LUKaS, — The  tnbenle  bacillus  may 
be  brou|.'bt  to  Uu'  lun^  by  means  of  the  blood  or  by  Ihe  respiratory 
passaifeH,  the  tatter,  according  to  Northrup,  being  the  most  frequent  in 
riiUdren^  the  baeilhis  entering  witli  the  nispired  air  and  lodging  in  tlie 
muecius  lining  of  the  bronchi  or  in  the  atveoli.  When  carried  by  the 
blfK>d  they  are  generally  scattered  thrnnghoul  the  tissue  and  give  rise  to 
miliar)'  tubercles.  In  some  {-ases  the  infection  may  arise  from  the  thn>at 
with  i»r  u'ithoid  the  protiuction  of  a  local  lesion,  tiie  bacilli  being  carried 
thri»ogli  the  lymph-nodes  into  the  blood  and  from  the  riglit  side  of  the 
heart  In  the  lung.  Rarely  a  very  few  bacilli  may  be  bnjughl  to  the  lungs 
by  Ihe  blood.  They  may  atTect  only  a  certain  delinite  poriion  of  the 
luni^  and  give  rise  to  lesions  which  are  scan*ely  distil igtiishable  from  the 
lesirjM  produced  by  the  entry  of  the  bacilli  througli  the  respiratory 
Tut>erculoBis  of  the  Ituigs  may  occnr  in  three  fonns:  (1)  amt^ 
Utltrrvulmin^  (2)  the  more  dilTuse  tttbrrrnittr  pftrmnonh,  and  (3) 
^hrr^nie  hiiM^rcultmn  of  the  Inngs. 

t^nh'narity  the  distinction  made  between  acute  niilifirj^  tubenudosis 
ttrjil  tidiercular  pneumonia  lies  in  the  pre[)nnderance  of  the  e.xndative 
***!tit*ni*  in  th**  latter.  In  the  Inngs  of  children  Itiere  is  a  mncli  greater 
5^«leary  in  exudation  than  in  adulls,  ami  even  in  acute  nuliary  tubert^u- 
the  4*sseritial  proliferative  changes  are,  as  u  rule,  accomfiJUnVd  by 
udatiom  Then^  is  a  further  dilference  between  chiUtren  and  adntts  in 
lliit  the  chronic  forms  of  tuberculosis  which  are  accompanied  by  exces- 
%Ve  destniclifjn  of  tissue,  with  intlannjiation  leading  to  a  formation  of 
Gbmus  Hssne,  and  producing  the  condition  known  as  fihrc»iditis,  are  si*en 
la  a  much  less  (le^'ree  in  [children  than  in  adults. 


Ml    ACtrTB  MILIAHY   TUBEROTJLiOSlS   OF   THE  liUNa. 

Arulc  tiiiliary  hJicn  ulosis  of  Ihe  hiiig  has  been  described  on  jiage 
587  as  a  part  of  acute  geneml  miliary  tuberculosis.  It  presents  no  other 
fyniptoniif.  wlii*n  the  aruh*  pniri^s  is  limiled  In  the  limg*  than  tliose  whi<*h 
lave  been  atn*ady  menliorre<l  as  occurring  in  the  atule  general  miliary 
lubereulofds.  There  may,  htnvever,  be  a  forniaticui  of  miliary  tubercles 
in  Ihe  bmg  In  cnmhinalion  wiih  other  forms  of  tidjerculosis  of  I  his  organ, 
I1h»  fomialion  of  tubercles  being  a  more  ctironic  process  than  in  the  acute 
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(2)     AOUTE  TUBKBCULAB  BBONOHOPNEUMONIA. 

Etiology, — Arute  tubercular  broncho-pneuiuonia  is  ronuuon  m  vYSF 
dren  from  the  sixth  luoiUli  to  the  fiflh  year^  a  large  proportion  of  the 
eases,  however,  occurring  after  the  serond  year.     II  may  begin  in  the 
lungs,  or  may  be  se(^ondar>'  to  any  other  of  the  lesions  of  general  tuljercU" 
losis,  or  it  may  follow  any  non4tjLl>ercuiar  lesion  of  the  lungs,  surh  a3 
bronchitis  or  broncho*pneumonia.     It  is  common  in  rhildren  who  hav*^ 
been  debilitated  by  previous  illness,  and  occurs  especially  after  measles^ 
pertuss^is,  scarlet  fever,  and  diphtheria,  being  most  frequent  in  the  first 
two.     It  may,  however,  develuii  in  perfectly  deal  thy,  well-nourished  chil- 
dren, and,  BB  Osier  has  expressed  il,  may  be  a  tenninal  process  iii  cases 
in  which  a  loca!  tubt-rcular  disease  exists  in  other  parts,  such  as  the  skm, 
bones,  lymph-nodes,  or  I  lie  uro-genital  tract 

Pathology* — The  iufectioji  extends  by  means  of  the  bronchi,  and  tlie 
lesions  extend  tlimugli  the  bronchi  and  the  alveoli  into  the  surrounding 
tissue.  This  is  a  true  poi^umorjiia.  There  h  an  exudation  into  the  aJveoli 
of  tliC  lungs,  which  consists  chiefly  of  tibrin  and  leucoejies.  In  additioD 
to  this,  there  are  numbers  of  laiTge  cells,  wtiieh  probably  arise  from  pro- 
life  ratif)n  of  the  epitheliuni  lining  the  alveoli.  Both  the  exudative  and 
the  proliferative  colls  undei^o  caseation,  and  the  tubercular  pneumonia 
may  occur  in  the  fonn  of  discreet  nodules  similar  to  ordinary  fonns  of 
broncho-pneumonia,  or  in  the  form  of  larger  areas,  wliich  may  arise  either 
by  conUufUce  of  the  smaller  tbci  or  by  tlie  simultaneous  aftection  of  a 
laiTge  £irea  of  the  tissue. 

As  in  the  other  fonns  of  broncho-pneumonia,  the  initial  lesion  is  a 
bronchitis  and  peri-bmnt^hitis,  the  distinguishing  tubercuJar  features  being 
caseation  and  netTosis  of  the  consolidation  with  the  presence  of  the 
tubercle  tmcilti.  The  accompanying  phenomena  of  atelectasis  and  emphy- 
sema occur  as  tlu^y  do  in  non4ul)ercular  broncho-pnemTionia,  In  some 
cases  the  non-tubercular  broncho-pneumonia  precedes  the  tubercular  dis- 
ease, this  occurring  particularly  after  measles,  scarlet  fever,  diphtheria, 
aJid  pertussLs.  When  the  tubercular  broncho-pneumonia  follows  the  non- 
tubercular  form,  in  addition  to  tJie  lesions  of  the  latter  diseiise.  there  are 
found  true  tubercular  processes,  such  as  peri-bronchial  nodules,  tubercular 
infiltration,  and  caseous  areas. 

It  is  rare  for  the  tubtTcular  process  in  children  to  begin  at  ttie  apices 
of  the  lungs  and  gnidually  extend  downward,  as  is  common  in  adults. 
Wlien  tliis  occurs  it  is  usually  in  the  later  years  (jf  childtiood,  when  the 
conditions  are  beginning  lo  approximate  those  of  later  life. 

Tubercular  broncho-pneumonia  may  be  acute  or  chronic,  but  it  is 
rarely  very  clironic.  It  may  octmr  in  veiy  small  foci  apparently  following 
the  bi*onchi,  tir  i(  may  invade  a  much  lai^'er  area  and  even  an  entire  lobe 
of  the  lung. 

Symptoms. — The  symptoms  of  acute  tubercular  bronclio-pneumonia 
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sifTiitar  to  those  of  non-tubereular  broncho-pneumonia.     Ac- 

'  to  Osier,  in  most  cases  the  onset  of  the  disease  siinulales  that  of 

^ordinftTf  non-ttibercular  broncho-pneumonia  so  closely  that  a  differ- 

~mM  diagnosk  between   the  two  diseases  cannot  be  made  until  after 

d<?aih,  aiid  ev4-ri  Uien  the  post-niorteni   appeamncos  may  not  be  those 

rli?^dnHive  of  tubercular  disease^  and  the  pathological  diagnosis  can  be 

tirtennined  only  by  finding  the  tubercle  bacillus*     Children  may  be  at- 

tarkni  mth  cotigh,  a  heightened  temperature*  and  the  physical  signs  of 

brorif  hn-pneumonia.     These  signs,  as  woidd  naturally  be  expected*  are 

ufually  found  in  tlie  back  and  lower  portion  of  the  lung  rather  than  at 

ttie  apices,  as  in  adults,  on  account  of  tlio  usuat  nidus  of  the  tubercular 

hsmm, — namely,  tlie  bronchial  lymph-nodes.     In  some  cases  the  onset 

of  the  disease  is  not  so  aeule,  and  its  course  not  so  rapid.     The  child 

emimtes  and  has  only  a  moderate  temperature,  but  later  the  develop- 

xn^otofsuch  symptoms  as  sweating,  chilis,  and  lieclic  fever,  together  with 

this  i^fm  of  soflening  and  breaking  down  of  the  lung-tissue,  leads  us  to 

suspect  that  we  art^  dealing  with  tuberculosis  of  the  lung, 

DuaTCOsts. — The  diagnosis,  as  a  rule,  is  to  be  made  by  taking  into 

*^nsideration  ttje  family  history  of  the  child^  as  tlte  tissues  of  children 

^^liuse  parents  are  tubercular  show  an  especial  liability  to  infection  by 

^c  tabercle  bacillus.    Careful  investigation  should  be  made  as  to  whether 

^e  child  tias  been  exposed  to  tubenulosb  in  any  form ;  whether  it  has 

PWlf  stiowTi  signs  of  any  localized  fonn  of  tuberculosis;  and  especially 

^^'Jiether  it  has  recently  had  an  attack  of  measles  or  pertussis.     The 

Physical  signs  are  in  no  way  chamcteristie,  as  they  may  not  only  be  simi- 

W  to  those  of  the  non-tubercular  form  of  broncho-pneumonia,  but  also 

Ifre  must  remember  that  the  various  local  conditions  of  chronic  interstitial 

pneumonia  and  persistent  broncho-pneumonia,  although  simulating  tuber- 

imlar  disease,  may  in  children  be  non-tubercular.     Continuous  fever  of  a 

mther  high  grade  in  comparison  with  the  non-tid)ercular  pneumonia,  the 

frt^U*r  intensity  of  Uie  anaemia,  ajid  emaciation  mark  the  tubercular  inva- 

skm*    When  tJie  symptoms  develop  insidiously,  especially  following  measles 

nd  pertussis,  instead  of  beginning  during  the  course  of  these  diseases. 

hpberrulnsis  us  probable.     It  must,  however,  be  remembered  that  simple 

liQn*tuJx*rcular  pnitesses  may  last  for  many  months,  and  the  cluldren 

finally  recover.    The  diagnosis  can  be  made  positively  only  in  those  cases 

rllich  a  specimen  of  the  sputuni  can  t>e  obtained  and  examined  for  the 

ele  ba<*illuB. 
pKotiXosis, — The  prognosis  is  invariably  unfavorable, 

3iT. — The  Ireatmeid  of  tut)en;ular  bnjncho-pneumonia  is  the 
it  of  Uie  non-tubercular  foniis  (page  701). 


(B)  OHHONIO  TDBBBCUIiOSIS  OF  THE  LUNGS. 
Otiroiuo  DiffUa©  Tuberculofiis. — ^lironic  tuberculosis  of  the  lungs  as 
ji  ordiiiarily  met   with   iu  adults  is  mrely  seen  in  young  chilctren* 


896 


PEDIATRICS. 


Dimnt^  the  first  Ihrt^c  inontlis  of  life  tiibemilar  tlisease  of  any  forui 
VL^ry  rare,  but  in  tlxe  latlor  part  of  tlie  lirsl  year  W  bix-onies  ver}'  t'onitii*^'^*^' 
The  tubercular  lesions  which  are  found  in  thehings  in  later  life  alsooc^^'^-^^j 
in  early  life,  jSJthoni/li  ravities  are  not  so  commonly  found  in  yoi* 
eliildren  as  in  adults^  it  is  not  so  much  that  they  do  not  exLsl.  l>nl  beca«-J 
thiey  are  located  at  the  root  and  central  portions  of  the  lung,  and  a. 
tli'^refore,  more  diilieult  to  detect  on  physical  exaniination*  It  has  Im^ 
noticed  tiuit  lai'ge  cavities  at  the  apex  of  the  lung  aa^  nire  in  early  ti  ^"^* 
but  become  more  common  as  the  child  grows  older.  Tuben^ular  diseafc-^^^ 
of  the  lung  is  very  irregular  in  the  i-xtension  of  its  lesions  in  younjf  cb  m  J~ 
dren.  Mueti  more  advanced  lesions  are  usually  found  at  the  posf-morte^  ^'^^ 
examination  than  are  detected  during  hfe.  The  primary  lesion  of  *-hPoim  **" 
lubenndosis  of  the  lungs  is  eornnionly  a  tubereular  broneho-pneunioniii^  -     ^M 

Chronic  Localized  TubereuloaiB.— hi  this  form,  from  a  single  ttdsi^*^"^^ 
cular  focus,  there  is  an   extension  of    the   tlisease   by   eontiiinily.     Tt^m^ 
bacilli  find  their  way  into  the  surrounding  lung-tissue  by  means  of  tti^ 
lynipliatics,  ur  by  means  of  the  infeetion  of  tlie  atijoining  alveoli.     Nodule'^ 
varying  in  size  may  be  product^d.     lit  this  form  of  hH-afized  tubenH4ii*s£& 
there  seems  to  be  a  high  resistance  of  the  tissue  to  the  tubercle  baeillus. 
and  tliere  is  not  the  same  tendency  to  an  extension  of  llie  infection  ;is 
in  the  other  forms.     After  undei^^'uing  caseation  the  tissues  seldom  remain 
in  this  condition,  for  the  easeous  material  tends  to  soften,  and  is  dischargid 
by  means  of  the  bronchi,  or  il  may  be  partly  absorbed,  leaving  a  ravit)' 
in  its  place. 

Symptoms. — ^The  symptoms  of  chronic  tubenndosis  of  the  lungs  differ 
but  httle  in  the  child  from  those  seen  in  the  adult,  and  are  marked  by 
the  same  irregularities  ui  their  course.  This  is  due  to  the  varied  forms  nf 
the  lesions.  In  young  in  Ian  is  the  symptoms  are  so  often  obscure  and  ihv 
physical  signs  of  the  serious  pathological  conditions  which  exist  in  the 
lungs  ai*e  so  fref|uently  masked  that  the  tliagnosij?  is  apt  [n  be  very  doubt- 
ful Thert^  is  often  a  lnstor\'  of  tuberculosis  in  the  parents.  The  more 
common  symptoms  of  chronic  tuberculosis  of  the  Imigs  are  gradual  toss 
in  weight,  strength,  and  a|jpetite,  irregular  and  moderate  hectic  fever,  and 
sweatiug.  The  physical  signs  ai'e  slowly  inerc^asing  dutness  in  certain 
artas  of  the  lung,  especially  in  the  back,  accompanied  by  rak^s  and  Uie 
other  signs  of  soliditication.  Later  in  the  disease  the  characteristic  signs 
of  I'avities  may  develop.  Cough  is  usuaily  present,  although  it  is  sonietinif^ 
so  slight  in  the  l>eginnjng  as  not  to  be  especially  notici/d  by  the  pan^nk. 
fhemoplysis  is  rare  in  infants  and  in  young  children,  but  may  be  pn*sent 
in  ohhT  cluldren  as  they  approach  the  age  of  puberty.  As  tlie  disease 
progresses  there  is  dyspufea,  usually  of  a  motk^rate  grade,  with  cyanosis* 
but  in  some  cases  considerable  destruction  may  have  taken  place  in  the 
hmg-tissue  without  the  presence  of  any  f^s|jec  inl  dyspno\i. 

Tlie  coursf  of  chronic  tuberculosis  of  Ihe  lungs  is  rather  more  rapid 
ui  children  than  in  adults,  and  it  is  seldom  that  the  long-protracted  rouree 
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'of  the  dbeasA!  so  frequeiit  in  adutts  is  riit4  with  in  children,     yortietiiiios, 
ha%%reverp  the  child  iiuproVHs  in  its  gent*nil  ht*altli  and  may  live  tor  many 
^^"o.i>%     [n  Uu^e  ca.st's  the  tj^nniiiaf  plialanges  of  the  fingers  may  become 
Htltxl^bt^^  and  there  is  usually  dyspna^a  on  exertion, 

^B  DtAGMosis.^ — ^The  diagnosis  is  to  bt*  made  frnm  chronic  empyema  and 
^P^Jtti  rhronic  non-ttiherrular  bronchu-pneumnnia.  The  former  disease 
"^M^i  W  readily  eliminated  by  makini?  an  eKplurdloty  aspiratiun,  but  the 
«=itt*'rran  often  be  distinguished  only  by  means  of  a  bacteriological  exam- 
*^tioa.  In  older  <hi!dren,  from  whom  a  specimen  of  the  sputum  can 
obtained,  the  dia^mosis  is  n*adily  made  by  the  detection  of  the  tuben-le 
^c*illu».  la  younger  children,  in  whom  ex]>ertonition  dcjcs  not  take 
^*^<^,  Uie  diagnosis  b  much  more  diJficult.  but  if  the  chikinm  are  cart*- 
illy  ivatitied  it  is  oftim  possible  to  obtain  ti  spechnen  of  ttie  sputum  if 
^U"  c'hild  hajipens  to  vomit,  in  which  Viisa  particles  of  sputum  [nay  be 
^^^Mglied  np  vnih  the  vomit  us  and  can  be  separated  from  it  and  examined. 
r^ocN'osis. — ^The  prognosis  of  clironic  tubenuilosis  of  the  lung's  wtien 

I  ill**  symptoms  are  at  all  advanced  is  viay  uniavorable,  but  ttie  post-mortem 
Examinations  of  so  many  individuals  who  have  died  of  non-tubenular 
llis4'ji^es  show  the  presence  of  old  tubiTcular  lesions  whicli  have  a}>* 
Juir*Mitly  r«^HSed  to  be  of  grave  import,  that  we  nmst  acknowledgt*  tliat  it 
U  possible  for  many  cases  to  survive  the  uivasion  of  the  dise^ise. 

ITreathest-^ — The  treatment  of  chronic  tuben  ulosis  of  the  lungs  is 
i*ss<'iilLaJly  climatic,  and  the  children  should  be  removed  at  once,  if  (juKsi- 
bk%  fnim  a  climate  wluTe  the  allitudir  is  low  iuid  the  atmosphere  dajiip 
tiid  subject  to  ga*at  variations.  Too  lugli  altitudes  are  also  to  be  avoided 
W*beri  the  ehild  canjiot  be  n^nioved  to  a  mnre  favorable  locality,  strict 
atleiitioii  to  its  general  hygiene  and  hi  its  foiid  will  in  some  cases  be  ibi- 
lawed  by  an  apparent  arrest  of  the  tubercular  proeess. 

The  treatment  of  chmnic  pnlmonar>^  tubenudosis  especially  calls  for 
fivsh  iitrand  sunshine.  The  food  should  l>e  given  at  regular  inter\'als  live 
tir  six  fim*'§  in  Itie  twenty-four  hcnirs,  and  should  be  adapted  to  the  di- 
^^Hstion  of  tile  especial  ease.  There  are  no  drugs  which  are  of  mueli 
lUi*^  in  this  disease.  Cod-liver  oil  is  commonly  given,  and  in  many 
ifs  S4fms  to  be  tolerated  by  the  stomach*  and  tn  be  even  agret*a}:>)e  to 
Ihe  child.  In  my  experience,  however,  pasteurized  t\venty-four  pcT  cent 
^  cn^-ajn  with  five  per  *  ent.  liuu'-water  Is  ei^ually  efficacious,  and  to  most 
H  €hilclr»ni  mui-ti  less  distasteful.  When  the  appetite  is  ponr  a  uity^ 
H  tonic,  sTirh  as  tinclnre  of  mix  vomits  is  ciften  framd  to  be  beneticial,  and 
'  when  tle*r»>  is  r-onsideralile  anfenua  the  birlnd**  nf  in»n  nnd  potash  is 
^  Indjcaiei. 

H         The  folbming  case  (Fig.  100,  p.  39H)  illustmles  chronic  tuben' ulosis  iif 
the  lung  fallowing  an  acnti-  iidections  disease: 

A  jfirL  eiifKI  yenrs  nitt,  Uml  a  lijstnry  ^tf  tuiiprriiln^ii^  in   Jut  fumjly.      SUe  hm^  an 
wii'ahW.      Patlowing:  the  nUiiek  i»f  mi*ai5leii  sliw  l>ei^:iH  Ut  [pivh  headache,  enu^ti,   nnd 
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expectoratitin.      She  eomplaini^d  tif  pain  in  her  chewl  a.ml  ulHlomeiit  «tnd  uf  HiilSy  R^n- 
sationSt    and    projfrijssively  lost    m  weight   and    j^trfnirth.      A    phyaieal^  tf.xainiri«h<.iii 

Fig.  100, 


ChmnU^  tnl*r*nilri!ls  t>f  tlw  lung-,    F<ero»le,  ^  yearp  old* 
showed  the  akin  to  he  dry  and   hiirah  and  the  h^art  minnal.      The  left  Kit* if  in  front 
appeared  tu  be  normal.      Behind  over  k  small  area  at  the  vip]>«3r  part  of  the  In  ri^  U)ez« 
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Chronic  t^bennitoftid  nf  the  Iutir- 

w*?r**  dulnt^ss,  hronrho-Vftaieular  hrealhint?*  ?in<t  aome  line  natist  ralt*s.      Ovt^r  tlie  rijfhl 
upper  icjhe  in  front  and  behind  there  wa^  dulneas,  and   the  expiration  was.  proioufi^ii 
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b]gh*|>iiehed.      Ovf?r  Uie  dull  region  w^^re  heard  mediurn  iind  fine  moisl  r&les. 

|i<>rr)«^rE  rif  Ih'-*  a^€^as  of  dulness  ar**  indicjitrd   by  black  Uri^s,  and  tht*  riil**s  by 

blark  in>iits,     Tht*  areji  of  cardiac  diilness,  Ihe   tower  [>arl  of  the  sternum,  and  th<? 

i|t>«rr  lN>nl**T  Lif  the  rilits^  are  indicated  by  dark  lines,  and  the  edjje  of  the  liver,  which 

|#««m«*tl  lo  be  somewhat  enlargred,  by  an  interrupted  line. 

Tli«*  chart  shows  the  irrej^nlar  temperature  which  is  commonly  seen  in  cases  of 
IcJirtftiic  tali<*rrnlosis  of  thi^  luiijrs,  and  is  of  the  remiltcnl  type. 

Thr  eh i 111  was  gnuJoally  failinf  and  the  sijms  of  disor)rani nation  of  the  lun^  were 

TUBKHCULOSIS  OF  THE  PLEURA, 

Tiibert*ulosis  of  the  pleum  is  a  common  affection  in  general  tiibercu- 
and  in  Uibcrculosis  of  the  lungs.     The  symptoms  and  treatment  do 
differ  from  nnn-liiborcular  pleuritis,  but  hemorrhagic  exudations  are 
Irapp  in  early  childhood. 

TUBERCULOSIS  OF  THE  G ASTRO -ENTBREC  TRACT.— Tiiber- 
fciiloets  of  the  gasiro-enteric  tract  occurs  most  often  in  connection  with 
I  and  following  luboriulosis  of  tlie  lungs^  the  infec,tion  being  due  to  the 
!  SH'allomri^  of  sputum  containing  the  tuben^ie  bacilhis.     In  rare  cases  the 
barilli  may  find  their  entrance  in  milk  or  through  food.     Tuberculosis  of 
the  <i?sophag^us,  stomach,  and  duodenum  is  exceedingly  rare.    The  a?soph- 
agiis  pnjbably  escapes  infection  owing  to  the  fact  that  the  sputum  con- 
taining the  bacilli  remains  for  so  short  a  time  in  contact  with  its  walls, 
which    are   also  protected   by  their   many  layers  of  epithelium.      The 
stoiiiach  probably  owes  its  protection  to  the  presence  of  the  gastric  juice, 

TUBBRCULiAB  ILElO-COLrnS, 

Etioloot, — ^Tuberculosis  of  the  hitestine  is  not  so  common  in  infancy 

as  in  alder  children.     In  the  latter,  however,  it  is  met  with  quite  com- 

K  iDonly,  especially  in  the  middle  period  of  childhood.    The  disease  may  be 

"  primary  in  the  intestine*,  but  this  is  very  rare.     At  the  Boston  Childi*en's 

Hospital  I  have  had  one  case  in  whicli  the  tubercular  lesions  wore  confmed 

It©  the  intestine  and  to  the  mesenteric  nodes.  In  this  case  Professor  C*oun- 
c*ilnjan  considered  that  the  e\idence  was  in  favor  of  the  intestinal  luberc^le 
antedating  the  tubercle  uf  the  nudes.  In  the  great  majority  of  cases 
ttibercular  ileo-colitis  is  secondary*  to  tuberculosis  elsewhere,  and  in  such 

I  cases  is  followed  by  tuberculoii^Ls  of  tlie  mesenteric  glands.  The  most 
common  source  of  infection,  however,  in  all  paris  of  tlie  gastro-enteric 
tract.  Is  from  the  lung,  by  means  of  the  sputum  winch  has  been  swal- 
hi  wed, 

ti^ATiiouxsr,— The  tubercular  lesions  are  most  connnon  at  the  low^er 
end  of  the  ileum,  next  in  the  rectum,  and  then  hi  the  cultju.  In  tubercu- 
losis of  the  intestine  the  corresponding  lympti-uodes  are  always  affected. 
The  tubcTcular  lesions  almost  invari^dirly  occnr  in  the  form  of  ulcerations. 
These  ulcers  bc*gin  buth  in  tlie  srditary  follicles  and  in  Peyer*s  patches. 
The  ulcers  in  the  solitar>^  follicles  are  small.  In  Peyer's  patches  they 
may  be  lai^,  invohing  the  entire  extent  of  the  [jateh.     They  also  show 
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a  tendency  to  grow  in  the  direction  of  the  lymphatit?^,  so  thai  an  ulcer 
may  extend  around  tliL^  entire  riiTuniferenee  of  the  intestine.  The  inbtif- 
cnlar  ulcer  has  tlie  follomng  eharacteristies :  in  contnidistinetjon  io  thr 
t}'phoidal  ulcer,  the  long  diameter  of  whinti  roinrides  wilh  the  long  a?ii* 
of  the  intestine^  tlie  tubereular  uleer  is  transverse  to  the  lon^  axis,  rareh 
ovoid,  and  often  irregular  in  outline.  The  edfi[es  overliaiifr  aijd  the  basi" 
is  in  filtrated,  and  in  many  instanres  small  tuberrles  may  be  visible  lo  Itii 
unaided  eye  on  the  peritoneal  surface  at  the  base  of  the  ulcen 

Fig.  101  represents  a  specimen  of  lubercidar  disease  of  Uie  ititt*stiiif 
which  occurred  in  the  pmctice  of  Dr.  Northrup, 

A  pri  eit^ht  and  a  half  years  old  waj?  attacked  two  months  beforv  Uer  ileafh  with 
chills,  fiH't^r,  aud  prostnitimi.  The  lempendun^  at  fh'st  varied  frorii  *iS.8°  to  *ifl,4*(', 
(102°  til  liV4°  F.),  l>iit  as  th*^  dise.-i5«  fiivi|fre±isi'tl  the  Ifrnperature  gradiiiilly  TtdL  Thert* 
was  rapifl  emaciation^  Uif  nl)doni(?ri  waj?  sunken  at  tirsl»  hut  ]M**r  lH"CaiiiM  f*'iiHH 
There  were  pain,  tenderness,  and  resistance  in  the  rjglit  inguinal  rej^jivri,  Th<^  wuli- 
niaxillary,  eervieal,  and  inguinal  lymph-m»des  were  enlarged.  The  nrinr  riihUinnl 
iiihnniiii  and  hyaliiie  easla.  There  wjis  diarrhiea.  The  antiipsy  showed  th»*  lunj^B  1*^ 
ha  nnrnniL  The  bmnebial  and  retro-perilnneal  lymph-glancb  were  enlargied  aimI 
cheesy.  The  colon  showed  two  large  «lon^hing  nlcer^,  one  in  the  region  f*f  the  Cie<?uin 
and  the  other  in  the  ascending  pcjrtion.  Tht»y  w^r*-  Iriuisverso  to  the  nxh  uf  Ih*"  coIotl 
and  their  edges  were  overhany^ing.  The  entire  meinhrane  was  thickened ,  and  th<*ri' 
was  some  foUieular  ulceration. 

Fig.  102^  L  and  11.,  represent  portions  of  intestine  taken  tnyni  a  girl  two  yc*tiJTS  and 
eight  months  old.  She  had  had  diarrhtea  oceasioually  tor  a  year  arnl  alsi»  eonvulaions. 
She  died  soon  after  enterjn;j  the  hospital.  The  autopsy  showed  exteosive  ulcerations  in 
the  smtdl  intestine  (L).  and  a  iar^e  utcer  iil  the  ca'i-um  (IL).  There  w**re  tuht^rculftr 
ulcers  in  the  middle  tliird  of  tile  colon.  The  |jentoni^il  stirliice  slion»H|  miliarr  liibar* 
cles.   The  mesenteric  and  bronchial  lympli-glands  were  markedly  enlarged  and  ch«!ST, 

Stmptoms. — ^The  s)Tiiptoms  of  tubercular  ileo-colitis  are  varied  ajid  in- 
definite. The  most  common  symptom  is  a  persfetent  diarrha^i.  The 
diarrhtra,  however,  does  not  rorn^spond  to  the  extent  uf  the  tesiun.^,  as 
lai^ge  uk.-ers  may  exist  and  <^onstipation  be  presenl  espeeially  if  t?M*y  ari- 
in  the  ileum. 

Diagnosis, — In  cases  of  primary  tubereulosis  of  thr  inh?i?tine,  ihv  only 
certain  nieatif?  of  deterniinhig  the  liibercular  rharaeter  of  the  di^east*  is  to 
find  the  tubercle  bacillus  in  the  dischaiT^-'S,  When  the  dbease  is  stH'ond- 
ary  to  tnberetilosis  ebewhert%  the  hiberciilar  involvement  of  I  he  hdestiiK* 
may  be  suspected,  wheji  at  any  time  <ltirinj^  the  course  of  the  diB*>aise  tlie 
infant  is  attacked  with  di*irrlHea  of  an  obstinate  nature,  la  thesi*  rast^  the 
disease  can  only  be  established  by  findhii,'  the  tuberele  baeilttis  in  the  dis- 
chai^'es.  It  is  exeeediii;^dy  diltirnlt  to  (Jo  tins  when  thi*  stools  are  watery. 
It  has  been  sugjrested  that  in  onier  to  simplify  thr  search  for  tlie  spwflc 
organism,  sntlfieient  opium  should  be  given  hi  firoduce  a  constipated  min'i*- 
ment,  so  that  ttie  snnnirs  may  hi*  taken  from  the  nmcus  which  is  seniptnl 
from  the  tuberciiktr  ulcers  and  clhii^'S  to  the  hard  tmcal  masses  as  they 
pars  downward  along  the  course  of  the  intestine. 


*M.    If  aamm  of  tbe  CoLletiEe  of  Fh>Mii:iJirjs  fljid  sur- 
fMiM,  iliiw  York. 


Ty  bercu  Utr  ii Ice ra  of  em al 1 1  ntesti ne.  Ft- m&Ifi 
L*i  yesj?  iikl.  Museum  cif  ttit-  Colkge  nT  l*hy«J- 
eiAii!)  ntid  BuiKCous,  New  York. 
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erential  diagnosis  h  In  be  made  fruiii  chronic  non-tnberrniar 

p>     In  the  latter  condititjjj  the  histor>'  usually  shows  that  the  dis- 

pegun  wilti  an  acute  attack,  while  in  tuberculosis  the  onset  has 

idJous.     Markedly  enlai-ged  niesenteric  nodes  and  the  evidence 

kilosis  elsewhere  are  iuipoHanl  as  indicating  a  tubercular  t-ause 

estinaJ  symptoms. 

IS* — ^Tht*  prognosis  is  very  unfavorable,  and  death  may  occtir 

the  severity  of  tfie  intestinal  symptoms,  or,  more  rarely,  by 

I  iir  tieraorrhat^e.     The  prognosis,  however,  largely  depends  on 

^  titbercuiar disease  to  vvhitli  the  intestinal  tnbereulosis  is  see- 

lEST.^ — ^The  treatment  is  the  same  as  that  desciibed  for  non- 
ileo-colitis  on  pa^^e  82*k 

TUBEBCUIiOSIS    OF    THE    PERITONKUM. 

'ulo^  of  the  peritoneum  njay  ocf  ur  in  both  infants  and  chil- 
I  a  marked  inllainmalory  condition,  either  with  or  without  ascites, 
iomuion  in  cliildren  tlian  in  intants.  In  iniants  it  is  more  cam- 
btve  a  miliary  tuberculosis  of  the  [)eritoTieum  in  the  course  of  a 
Bbert'ulosis  which  does  not,  as  a  rule,  show  abdominal  symptoms* 
m  the  peritoneal  inHammation  may  be  so  markedly  localized  as 

fte  a  disease  of  iiself,  htbrrwinr  ptintmui'm. 
n. — The  ori|/jnal  source  of  the  tubereular  process  is  often  ob- 
may  be  a  primary  infertitm  of  the  peritoneum,  but  most  cotu- 
condar}'  to  tuberculosis  of  the  mesenterie  nodes.      It  may  also 
to  tuberculosis  of  the  intestine,  lungs,  lymph-nodes  in  vari- 
of  the  body,  and  other  organs.     It   may  arise  in  the  course  of 
s  infectious  diseases,  especially  tfie  exanthemata.     Tubercular 
may  be  amie  or  chronic,  but  the  most  conunon   form  met  with 
,  and  the  one  which  usually  represents  the  disease  clinically  is 


■Ic. 

ItOG 


iGY, — ^The  process  consists  in  the  formation  of  miliary  tuber- 
ie  peritoneal  surface,  which  give  rise  to  opaque  cheesy  ttiicken- 
p  nodular,  Avith  firm  adhesions  of  the  adjacent  surfaces.  An 
h  into  tiie  peritoneal  cavity  is  usually  present,  the  quantity  gei\- 
Ing  considerable  and  sero-purulent  in  character.  The  ascites 
rcver.  be  serous,  or  nierely  j)nrulent, 

lisease  may  occur  in  three  tonus.  (1)  A  miliary  tuberculosis 
?s  acute  or  subacute  in  its  course.  (2)  A  fibrous  form  in  which 
iv  be,  but  is  not  usually,  present,  Tliis  form  is  essentially 
There  is  a  formation  of  a  iibrous  tissue  with  matting  of  the 
of  the  omentum  and  mesentery,  and  not  much  tendency  to 
or  breakhig  down.  (3)  An  ulcerative  form,  which  is  a  later 
le  two  forms  just  described,  and  in  which  occur  large  tubercular 


ith  caseation  and  soflenin; 


.^.    The  lungs  hi  this  form  are  affected* 

26 
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It  is  not  so  chronic  as  tlie  fibrous  form  (2),  but  it  is  characterized  by  mm 
fever  and  more  severe  syaiptonis. 

Symptoms. — The  symptoms  of  tubercular  peritonitis  vary  according  to 
the  extent  and  cliai'acter  of  tlie  lesions.     When  I  hey  ccmsist  of  a  tmhrj 
tuberculosis  of  the  periioiieum,  wilh  only  a  slight  intlajnniator>*  condition, 
they  are  usually  secondaiy  to  a  geneml  tuhert!ulosis,  and  tfie  abdoniiml 
symptoms  are  insignificant.     When  tins  fonn  occurs  in  young  infanbtlif 
later  manifestations  of  abdominal  disease  are  seldom  seen,  as  thi-  inliint 
usually  succumbs  to  the  infection  before  the  symptoms  have  had  tiiin:  tn 
develop-     When  the  disease  is  acute,  the  symptoms,  as  a  rule,  develop 
in  connection  with,  or  most  often  following,  the  symptoms  of  tuberculosis 
elsewhere,  especially  in  the  lung,  and  do  not  differ  materially  frtJin  ihm 
of  acute  non-tubercular  peritonitis.     When  the  disease  is  of  the  subacute 
and  chronic  form  the  symptoms  var>*  according  to  the  presence  or  til> 
sence  of  ascites  as  a  prominent  condition.     Here,  again,  the  s)iiiptoms 
correspond  to  the  character  of  the  lesions.     In  either  case  a  tuberrular 
process  is  going  on,  but  in  one  it  results  in  a  large  elTusion  of  fluid,  while 
in  the  other  the  more  advanced  tubercular  lesions  develop  with  no  tluid 
at  all,  or  with  only  a  small  amount- 

The  initial  symptoms  of  tubercular  peritonitis,  with  gradual  develop- 
ment of  ascites,  are  usually  ill  defined.     There  is  a  gradual  loss  of  appe- 
tite and  flesh,  with  occasional  abdominal  pain,  winch,  as  a  rule,  is  not 
severe  in  character.     There  is  seldom  any  tenderness  of  the  abdomen* 
Vomiting  is  not  a  niarki*d  symptom.     Attacks  of  diarrtuea  are  conmion 
and  are  apt  to  bo  paroxysmal.     There  may  be  constipation.     The  tem- 
perature is  at  times  raised,  especially  in  the  latter  part  of  the  day,  but,  as 
a  rule,  is  moderate,— 37.2°  to  38.8°  a  (99°  to  102°  R),— and  nray  be  so 
nearly  normal  as  to  sinjuJate  ascites  due  to  otjstruction.     After  tJiese  gt*n- 
eral    symptoms    have  lasted    for  a  number  of  weeks,  the  abdomen  is 
noticed  to  be  distended.     A  physical  examination  may  show  thai  ttien-  is 
nothing  idinormal  in  the  thomx,  and  that  the  nujrbid  cojidition  is  confim^ 
entirely  to  the  atxlomen.     At  first  the  abdomen  is  resonard  on  pen-us* 
sion,  but  later  fluctuation  is  detected.     While  for  a  time  there  ia  reso-^ 
nance  hi  tlie  region  of  the  umbilicus  wheii  the  child  is  lying  on  its  back, 
and  a  change  in  the  area  of  resonance  with  a  change  of  position,  this  area 
of  resonance  gradually  grows  less.     The  fluid,  however,  may  be  encapsu^fl 
latt^d  by  adhesions  and  thus  the  area  of  dulness  and  pesouance  be  less 
distint  fly  followed-    As  the  disease  progresses  and  the  fluid  increases,  the 
whole  abdomen  becomes  much  distended  and  tense,  the  abdominal  veins; 
I)rominenf,  and  the  dulness  and  tluclualion  dhiiinished.     In  this  highi 
graile  of  ascites  the  umbilicus  is  at  times  found  to  be  pushed  out  by  fhi 
fluid. 

Clinically  separated  from  the  class  of  cases  with  ascites  as  the  pmnu- 
netd  symptom,  are  the  still  mon;  chronic  cases  in  which  ascites  is  not 
prominent,  but  in  which  there  are  tubenular  jirucess<rs  wldeh,  because  of 


I 


I 
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I 
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i^rtaiii  merhaiiical  rcimliliniis,  result  in  a  set  of  sytuptorns  indticed  by 

(ire9iiia% $u* h  Hs oMknia,  <lijit*stivv  (iistiirbiince,  and  nnal  (:nn|,n:^tion.    The 

^nemi   sympturns  ar»*  about  Hit*  sante*  as  in  Uie  aseitu*  form  just  de- 

4tl,  Uic  ditlVri/nco  boiiii?  in    Ihe  c.-onditinns  found  on  exam  in  in jj  the 

Intiii'ti.     Pnasibly  till*  orispt   h  si  ill  more  insidiuug  than  in  Hie  olher 

fomu  mid  Uic  tLvtnprniinre  more  likely  lo  br  noniiaL     The    abdomen 

In-  dbtendefl  am!  lymfmnitic,  or»  aji^iin,  varying  areas  of  dulness 

ijr  be  deled t^d,  dejierKling  nsually  on  tuberculous  mass€»s  or  tuben:*u- 

loiis  thjeketiifi^  of  the  greater  omentum.     There  may  at  times  be  a  eer- 

»riHMnil  of  fliiifl  vvhif'Ii  can  be  detected  by  fliK-tuation  and  ehangre  of 

iti^nt.     Although  Ihere  may  be  abdominal  pain  and  tenderness,  yet 

[usually  thi-se  syrupUMiis  are  absent,  and  sometimes  markedly  so,  even 

^n  the  proeess  has  jrone  on  to  a  purulent  ascites. 

The  cases  in  which  the  more  advanced  tubercular  lesions,  such  as 

uU^eration   arMl  bn:akinjjf  dcnvn  of  the  tubercular  growths*  have  taken 

place  arc  usually  sei*onrlar>^  to  advanced  lesions  elsewhere,  as  in  the  lung, 

and  do  not  jiroperly  constitute  a  localked  tubercular  disease*     In  these 

mses^  houever,  the  lemperaturt>  is  raised,  a  hectic  condition  is  commonly 

I  presi*rd,  the  wasting  is  extreme,  aiid  all  the  symptoms  irregular,  so  ttiat 

pu  finest.*  symptoms  become  marked  in  the  other  forms  of  tubercular 

litonitis  just  describe«i,  the  pn.*sence  of  a  general  tuberculosis  should  at 

mwf^  W  ttiiiu^ht  of* 

DiiiiXosis. — In  a  rase  in  which  the  symptoms  whitli  have  just  been 

nipnliiifie<J  are  [present  the  diagnosis  is  not  di  Hi  cult.     Occasionally,  how- 

^'m,  then?  are  no  definite  signs  by  which  a  diagnosis  can  be  made,  the 

only  tangilite  si^u  being  a  seeming  abdominal  tumor,  the  resemblance  of 

which  to  other  alidominal  tumors  is  so  close  that  the  diagnosis  can  only 

hi*  iiaile  by  laparuttuny*   We  should  remember,  however,  that  most  cases 

of  donbtful  ahdoniinal  tumors  in  children  are  tuberculous,  ,  In  a  case  in 

flfiii-h  Itit-n*  is  iHinsidi*mhle  ascites,  it  should  be  recognized  that  while 

the  most  rrtH[Ut^rd  form  of  ascites  in  adults  is  obslniction  of  the  portal 

rin  ulation.  as  in  cirrhosis,  in  young  children,  on  the  contrary,  portal  oh- 

vi'mn  h  mrt%  while  ascites  fi'om  tubercular  perilonitijs  is  exceedingly 

iinoii,  and  is  the  disease  whith  should  at  lii'st  be  thought  tjf.     Tiie 

t*a((^  dinicully  aiises  in  dirierentiating  simple  non-tubercular  peritonitis 

-iite5  frran  the  tubercular  form.     It  is  often  impossible  to  do  this 

il  an   exjilondory  paracentesis.     If,  however,  there  is  evidence  of 

|lulM*rciJlo^is  elsewhere,  or  if  tlie  lluid  is  encapsulated,  or  if  there  is  con* 

;iili*nible  fever,  the  |H"ocess  is  most  likely  to  bt*  tubercular.     In  the  <ases 

t*f  lubenular  peritonitis  wliere  there  are  tubenndar  lymph-nodes  without 

idli-ii,  the  diagnosis  can  only  be  madt^  if  irregular  masses  can  be  delected 

the  aiKlouien,  accompanied  by  fever,  wasting,  aiid  possibly  some  ab- 

*  *   ridcnjess  not  accotud**d  ftjr  by  disease  elsewhertn    If  tubercular 

i»dt*ctefi  in  the  Imigs,  the  diagnosis  is  i4till  more  assunHl.     In 

timny  aities,  iiuw^ever,  Uie  diagnosis  can  only  he  made  by  abdominal  para- 
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centesis.  The  diagnosis  of  Ihe  advanced  cases,  in  which  uleerallrin  Im 
taken  place,  is  usually  to  be  made  as  part  of  a  tubercular  condition  oC 
other  oi^ns,  especially  the  lung. 

Prognosis. — When  tubercular  lesions  of  other  oipios  are  present  the 
prognosis  is  bad.  In  those  cases  in  which  the  tiibeRUlc»sis  is  apj:iarenti> 
confined  to  the  abdomen,  the  prognosis  has  been  much  improved  siii' 
the  employment  of  laparotomy  for  treatment.  Any  of  these  cases  in^^yj 
however,  eventually  die  from  a  later  irdectiori,  as  of  Ihe  brain  or  ItHM 
^Tien  untreated  the  prognosis  of  tubercular  perilonitis  is  yer)'  variat» 
In  some  cases  the  disease  after  a  number  of  months  retrogrades  and  I 
patient  recovers.  In  most  insiiinces  the  ctiild  becomes  more  and  mcp^ 
wasted,  the  fever  becomes  more  pronounced,  tlie  diarrha*a  eDnfinues,  tl| 
emariation  beconies  extreme^  and  the  child  dies  usually  of  exiiaustiol 
The  surreal  treatment  of  the  disease  has  made  the  prognosis  much  uiotf 
favoral>le.  | 

Treatment. — The  general  treatment  of  tubercular  peritonitis  does  no4 
differ  from  that  of  tlie  non-tubercular  form  {see  |ia^a*  ><4^l  Ttie  essentia^ 
treatment,  Imwevcr,  lu  the  cases  which  are  sup[jui=ied  to  be  localized  is 
surgical,  especially  when  there  is  ascites  of  any  amount.  In  some  cases 
opening  the  abdomen  and  evacuating  the  fluid  wiW  not  only  give  reliet 
but  will  produce  a  penuanent  cure.  In  my  experiene^  at  tlie  Boston 
Children  s  Hospital  this  procedure  has  been  in  a  lai^e  number  of  casef 
folio w^ed  by  a  complete  aiTcst  of  the  disease.  Cases  of  marked  t^be^ 
cular  peritonitis  in  wliich  laparotomy  had  been  performed,  have  been  r&* 
ported  as  perfectly  well  some  years  atler  the  operation. 

Fig.  103  represents  a  colored  Jioy,  nine  years  tild,  with  tnliercular  perilotiitb.    H!i 
father  died  of  ptiLhisis.     Ttie  t>oy  had  never  been  strong,  but  had  suJTer»»d   no  arnli 


Tubercul*r  pert Uinltl*.    M»le,  *  y«ui  aid. 

illness.  Ttiroe  wei'ki^  previous  to  my  feeint?  him,  U^  tiegan  lr>  have  diarrhcpa^  anti  ttoen 
after,  enlarfprn^nl  iif  Uie  abdonuni.  There  was  no  pjiiii,  voiniling,  nor  ciimgh.  H 
hiid  lost  greatly  in  weight  arid  was  nmeh  emadaled.  His  tempeniUir**  wsis  M.S^  C! 
(101^  F.)*  The  abdomen  was  much  distended  and  ijavt*  a  dislind  wiive  of  flncUi] 
lion.     Physical  exutnination  shovved  nothing  el^e  ahnormaL 

Lapurrdoniy  Wiis  iK'rftirTned  and  tlie  fluiii  evacualed,  TnlHTele  hsieitli  w<*ri*  fnutiJ 
in  the  periloneal  tisj^ne.  When  i^nni  six  huudhj?  later  the  wound  bud  he.iW  |»*'rft>f*tl| 
and  he  was  strmig  anti  well. 

Anolher  ease  was  that  of  a  \h>}%   two  years  old,   and  is  esjierialJy  intrrrslitig  ii 
regard  ta  the  diagnosis. 

He  had  not  had  general  symptoms  of  serinus  import,  but  had  lost  slightly  in  w«»Tirhi| 
appetite,  and  strength.     From  time  to  time  for  sist  months  ije  comp!uini*d  i»f  alMlmnini 
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j«iu  ;mrt  tetid*?nn*ss.  All  exiiininittitjn  of  the  abdomen  sliowerl  n  hariivut'd,  slijfliily 
im*^*tlar  jiiJiss  t^xlendiinr  directly  across  Ihi'  Hbioniftj  from  one  side  to  the  other,  6  cm, 
(i  i tidies)  itUive  and  the  sam*^  distancf*  below  I  he  mnbilit'us.  It  was  not  especially 
UndtT  ufi  j.inft=sare*  Nolhinf<  else  abnormal  wjii*  deteeh*cl  abouf  Ihe  child*  The  line 
of  |>**ffU9sion  did  not  ehanji^e  wImmi  he  w;is  lyin^  on  his  back.  Then*  was  no  evidence 
itf  aj^-jk**,  Ijapajtilomy  was  performed  and  a  infiss  of  cheesy  noduU?s  matting  t*i^ther 
IJjf  inti*3ttne  was  found.  An  examination  of  a  portion  nf  this  mass  showed  the  pres- 
ejjrt*  l^f  the  tul>eiTle  bacillus.     No  fluid  was  present.     The  child  recovered. 

The  Dctt  ease  was  that  of  a  boy»  four  years  idd»  hrtrnghl  to  the  hospital  with  the 
fitf^me  distention  of  the  abdomen  which  is  repr*?s*^nted  in   F\\^.  104.     A  physical  ex- 
ion  showed  nothing  abnormal  except  in  Itie  ahdonienT  wtiicb  w^  dull  on  per- 

Pio.  104. 


TuberculttF  peri  ton  I  lis-.    Mule,  4  jt^irs  old. 


Dwed  Ductuiitirm  in  every  iiarU  The  child  had  gradually  lo!?t  in  weighty 
[  stfpfiglh,  Liiparoiumy  was  performed  and  a  large  amount  of  ascitic  fluid 
^T*:Hiitefl,  Tixbejtle  t^ciUi  were  present  in  the  diseased  peritoneum.  The  wound 
h»^efl,  but  in  tiie  ermt^^e  of  a  few  weeks  the  fluid  re -accumulated,  and  laparotomy  w;is 
3faiii  fM^rfnrmed.  Some  weeks  afler  the  second  upemtion  no  fluid  could  be  detected. 
^^*'i*  was  no  recurrence  nf  thp  iiscites?,  and  the  child  recover^Hl  eomplelely. 

The  nexl  case  is  thai  of  a  boy^  eleven  yeare  old.      He  had  iK^en  perfectly  well  until 

ffiur  riitinths  before  coming  to  the  hospital,  when  he  began  to  lose  in  weight  and  appe- 

ttlpuiicl  til  show  AH  iucrea^  irt  the  sisee  of  hi^  abtiomtni.     Allbtjugh  he  was  not  espe- 

fuilly  (?tijaci4tf?iJ,  be  had  lost  in  flesh  and  was  pale.    Thi?  circumference  of  the  abdomeii 

'  y^  76.4  nn.  (^0  inches).     On  [ihysical  exandnatjon*  nothing  abnormal  was  detected 

I  In  iiiiy  fif  Hit*  riiber  oripins.      For  some  monttis  before  the  lioy  showed  periloneal  ssymp- 

tt.ims^    In,  ii^|,j   tK^eti  dntikintf  the  milt  of  a  tut>ercular   cow.       Lapandomy  was^  per- 

JK'rttif*,!  iinJ  ji  larpe  umimnt  of  sertjus  fluid  *jf  a  dark  yellow  color  was  removed.     The 

lp<'ritotieutn  w:us  found  to  b*?  thickly  studded  with  minute  tubercles,  and  lul>ercle  bacilli 

li^eftf  fii*riionstratpd.     The  peril rmeal  cavity  was  irriiirated  and  drained.     He  recovered  , 

■fompi^lpty  fri»in  I  lie  operation,  and  wtien  examined  four  years  later^  was  found  to  be 

Iweli  ;^u^  *tft>ng,  and  to  show  no  signs  of  tubercular  disease. 


Tuberculosis  of   the   cbrebro-spinal   system, — 

A^bt_*rtulasis  of  the  cerebro-spinal  system  usually  takes  the  form  of  an 
iliifi^ction  of  the  niGinnges  (tuborciilar  iiioningitis),  and  is  foiitid  most  com- 
I^Dioiiiy  jj,  y,^  njef)ingL*s  at  the  ht\se  oftlie  bmiii.  As  a  rule,  tlie  disease  is 
^'^"er  so  extensh^e  in  the  spinal  as  in  the  cerebml  meninges.  Sonuv 
^^^^s,  thonfrlx  very  rarely,  a  growth  of  miliary  tubercles  in  the  meninges 
^^U^rifls  into  Uie  tissues  of  the  braifi.  The  tubercle  badlli  themselves  are 
^tolly  ronfined  to  the  brain,  but  Ihey  may  extend  to  the  kings  and  pro* 
citite  definite  fori  of  embolic  pneumonia* 


406 


PEDlATRira 


txtbehjCulosis  of  the  brain. 

Pathology* — TiibtTculosis  uf  [\\o  bniiii   may  occur  in  the  fonii  o\ 
scattered    iriiluiry  tubercles,  or  these    tubercles  may  occur  as  ncHiutot 
masses  of  various  sizes  fornjed  by  aggregations  of  luiliary  tiiben:les,  Th*^ 
nodular  masses  may  be  siugk\  but  are  luort*  eomujouly  multiple*  ajid  ai^' 
found  in  both  the  cerebrum  and  cerebellum,  but  umst  frequently  ui  ^^^^ 
latter.     They  are  occasionally  found  in  tlie  cms. 

Symptoms. — ^Tuben:ular  lesions  of  the  brain  are  always  terminal.    T^^^ 
scattered  miliary  tubercles  are  usually  a  part  of  a  general  miliar>"  tul»i'r<'*^^j 
losis,  and  usually  do  not  produce  any  special  cerebial  symptoms.    Wlx*^' 
however,  masses  of  tubercles  large  enough  to  be  considered  tumors 
present,  they  present  the  symptoms  of  cerebral  tumor  as  dt^^ciilji-d 
page  ^178.     In  some  cases  tid>ercular  tumors  of  eonsid«*rabie  ^ize  hs*^ 
been  found  at  the  autopsy,  when  during  tile  no  sjTUptoms  have  b*^ 
noted.     Such  a  case  is  described  on  page  0>iO, 

PRoyNosis*- — 'Although  these  tid>ercular  lesions  of  the  brain  may  reni£ii^^ 
latent  during  long  periods,  as  a  rule  they  result  falally,  so  that  the  pros4 
nosis  is  very  bad. 

Treatment. — ^The  use  of  ilrugs  in  these  cases  is  not  of  ver>'  nnJf"?*  - 
benefit     Sui^ical  interference  has  proved  of  value  when  we  are  assured 
that  a  tubercular  condition  is  present. 


ire^  1 
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TUBERCUTiAR  MmnKGma 

Etiology. — ^Tubercular  meningitis  is  a  tubercular  infecUon  resullinirTir 
an  inflammation  of  the  pia  mater*  It  is  not  a  pritaar>^  disease  of  Ltie 
meninges,  but  is  always  a  terminal  lesion  produced  by  the  tubercle  bacillm, 
which,  originating  elsewheR\  is  carrie*!  to  the  brain  by  the  lymphatics  or 
the  blood-vessels.  In  infants  Hie  tubercular  meningitis  is  usually  second- 
ar>^  to  a  general  tuberculosis  or  to  tubercular  lesions  in  the  lungs,  la 
older  children  it  is  apt  to  be  secondary  to  tuberculosis  of  the  IjTnph- 
nodes,  bones,  or  joints.  The  tubercular  form  of  otitis  h  not  uncommon, 
ami  may  be  ttit^  starthig-point  of  a  meningeal  infection.  Tubercular 
meningitis  is  the  most  common  form  of  meningeal  disease  in  children.  It  ■ 
occurs  most  conminnly  in  early  life,  runs  a  subacute  course,  and  is  invari- 
ably fatal  It  OCCUI3  mom  commonly  between  the  ages  of  two  and  seven, 
than  at  any  other  period  of  life*  It  is  rare  in  the  first  year  of  life,  espe- 
cially in  the  early  months;  the  nund^T  of  cases  increase's  rapidly  in  the 
second  year  and  decreases  as  rapidly  after  the  eighth  year.  It  ]§  com- 
paratively so  rare  in  adult  life  that  out  of  a  large  number  of  adult  pa- 
tients that  I  met  in  my  service  at  the  City  Hospital  only  a  few  eases  of 
tubenular  meningitis  came  under  my  care  during  a  service  of  ten  years;. 
In  a  laiige  numJxT  of  eases  there  is  a  tubercular  histor}^  of  one  or  both 
parents,  | 

Patholoot. — A  knowledge  of  the   geneml   pathology   of   tubercular 
meningitis  is  of  great  practical  importaJiee  in  acquiring  a  clear  picture  of 
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the  <iisease,  AUIioug:!^  the  nidus  of  iUv  LiibL*rcle  badllus  whirh  prudiues 
tbe  |ialhologic-£il  lesions  of  liiborfiilar  nieiungitis  is  in  some  oilier  pail  of 
thv  body*  and  tlie  lesions  of  Hid  brain  and  its  ineningos  are  always  secon(!- 
•ir>\  \'A,  iiB  \he  clinical  fharacteristirs  of  the  disease  are  those  of  a  [iri- 
rnari*  tert^bnil  nature,  only  the  morbid  lesions  wliieh  oeenr  in  the  brain 
will  be  described. 

The  rnaemseopit'  pathologieal  condition  which  is  seen  in  ttie  brain  as 
^  l^r*sult  of  the  action  of  Hie  tid^erele  bacillus  is  agrf>wth  of  miliary  tuber- 
•^'^  ill  the  meninges.  This  growth  is  especially  marked  in  the  meshes  of 
"*^  |ijii  ii)ah*r  aiooif  the  course  of  Hie  blood-vessels  at  the  base  of  the 
^^'^in.  These  small  granulations  are  ronspiciinusly  numerous  in  the  choroid 
p'^^'^Lis,  and  cause  great  irritation  in  tlie  neighboring  parts.     The  irritation 

k*®  njllowed  by  an  exudation  of  ^rreater  or  less  extent  into  the  ventricles. 
^**f-'Oinpanyin^'  tliis  there  k  also  a  librino-punilent  exudation  between  the 
Pl^  mater  and  the  cerebral  convolutions  at  the  base  of  the  brain,  nolabfy 
^    the  tissures  of  Sylvius,  but  at   limes  covering    the  whole  convexity. 
riu5  inflammatory  exudation  is  usually  coniined  to  the  meninges,  but  it 
**iaj  t*xlend  into  the  tissue  of  both  bniin  and  cord  and  over  the  n|iper 
surfece  of  the  cerebellum.     A  marked  characteristic  of  the  disc^ase,  and 
^Oite  wliich  tends  to  distinfjrnish  it  from  other  forms  of  meningitis^  is  the 
^^extension  of  the  exudation  fi*oni  tlie  meninges  around  the  sheaths  of  the 
^Bcnnjal  nerves.     The  nerves  apt  to  be  affected  are  the  auditory,  optic,  and 
"the  tiftli  ner\^e.     The  amount  of  exudation  is  not  proportionate  to  the 
niunber  of  tubercles.     The  ventricles  are  sometimes  so  distended  as  to 
faiifst  Uie  septum.     Pressure  is  tlius  brought  upon  the  central  portions  of 
the  brasru  involving  especially  the  optic  thalamus,  the  cori^us  striatum, 
^  ajid  the  cori^ius  callosum.     Wliile  the  symptoms  vary  in  ditlererd  indi- 
B  viduals  and  at  dit!i?rent  ages,  ttie  pathological  lesions,  on  the  other  tiand, 
uith  tlie  exception  of  their  location,  are  comparatively  stable.     What  is 
^of  especial  interest  to  us  clinically,  however,  is  that*  although  in  a  typical 
B^^^  of  tubercular  meningill^  in  middle  childhood  the  symptoms,  as  a 
mile,  correspond  to  the  pathological  lesions,  yet  in  some  cases  we  find  an 

1  entire  tack  i*f  such  symptoms  as  would  naturally  result  from  the  wide- 
S|»read  and  j prominent  lesions.  The  spinal  meninges  are  occasionally 
Urrolved  in  tubercular  spondylitis  (Pott*s  disease). 

SrsiPTOMs. — ^Tuberrular  meningitis  presents  many  irregularities  in  its 
tiianifestations,  and  its  typical  symptoms  vary  according  to  the  age  of  the 
paUenL  By  careful  study  of  the  pathology  of  tubercular  meningitis  we 
can  alrnnf?it  deduce  the  sequence  of  symptoms  which  we  should  expect  to 
meet  with  in  the  middle  period  of  childhood,  a  period  when  the  disease  is 
Seen  ill  itf;  most  typical  form.  In  tact,  in  the  great  majority  of  eases  oc- 
t^urring  between  the  ages  of  two  and  eight  years  this  sequence  is  very 
striking.  As  we  are  dealitig  with  a  symptom  of  general  tuberculosa,  we 
should  expect  to  tind  in  tlie  early  stages  of  the  disease  that  the  nutrition 
iffeeted,  that  there  are  a  lessened  appetite,  loss  in  weight,  arutmia,  and, 
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^^M           in  he\,  symptoms  which  warn  us  that  somt^ttiiiig  is  afTectiiig  the  child* s 
^^H            general  health.    This  condition  may  last  fur  many  weeks,  or  even  nitiiiths, 
^^H            var>'ing  as  to  the  time  when  the  tubercie  bacillus  has   left  its  ofigiiia) 
^^M            riidns  and  mip-ated  to  the  rerebral  meninges.    Only  after  this  has  occurred 
^^M            do  we  begin  to  get  symptoms  of  cerebral  irritation.     The  eiiild  then  b«^ 
^^M           comes  peevish  and  capricious,  and  is  in  some  cases  easily  irightenecl.    A^ 
^^m           the  tubercular  growth  increases  and  causes  further  congestion  of  tli** 
^^m           blood-vessels,  the  sleep  Is  disturbed  ;  the  child  complains  of  dizziness  ai'^^ 
^^m            slight  t^vanescent  pains  in  the  head  ;  it  staggers  slightly  in  its  walk  (staW 
^^1            ataxia);  sometimes  it  cries  out  shaqjly,  especially  at  night  (hydrocepha.1^ 
^^9            cry).     Vomiting,  apparently  not  connected  with   the  food,  and  usua^H 
^^m            without  nausea,  is  a  common   symptom.     It  may  occur  only  once     *3 
^^M            several  times,  or  U  may  last  for  a  number  of  days.     These  are  symptoir^^^ 
^^M            of  irritation  of  the  nervous  rentrt^s,  and  may  last  for  a  week  or  two,  ^^^ 
^^H            cording  to  the   development  of  the   pathological    lesions.      Progressi^ 
^^B           ftmaciation  becomes  prominent,  and  the  increasing  apathy  is  very  notjc^^ 
^^m           able. 

^H                  The  temperature  is  usually  moderately  raised,  37.2^^17.7^^8,3^     < 
^^M           (99°- 1 00^-10]  ^  F.),  but  on  some  days  it  rises  a  degree  or  so  higher,  a^n 
^^1            just  before  death  a  considerable  elevation  may  occur.    Chart  6  shows  t* 

^^^^ft                                                                             CHART   6, 

Da^fS  of  Dtmam. 
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Tubercti bu  menlnjrftis.    5*^1*^  i  yeMi  old. 

^e^atu^e  of  a  child  four  years  old.     It  represents  very  w^ell  wtiat  will 
ily  be  met  with  in  uncomplicated  cast*s  of  tubercular  meningitis.     It 
possible  to  determine  the  exact  day  of  ttie  beginning  of  the  disease  in 
an  aftection  as  tubercular  meningitis,  so  that  ffie  tirst  day  marked  on 
:hart  is  merely  approximate  and  ser\^es  as  a  starting-point  to  show 
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(ie  I'tmmcter  of  the  temperature.     The  pulse  at  first  k  soiriowhat  accel- 
<*raleii,  but  soon  becomes  slower  than  normal,  and  is  apt  to  inlennit.     In 
flt'temiii>iiig  whetiier  the  pulse  is  slow,  tlie  aj^e  of  the  ehild  must  be  taken 
into  eonsideration,     (Si^e   pagr   7L}     Tlie  respirations  uiay  in  tlie  early 
l^art  ot*  the  disease  be  quickened,  and  at  times  are  of  a  sifjhing  character. 
*Jbstinate   const ipalion  is  a  common   symptom.     The  urine  is  scanty. 
Hyj^en^thesia  of  the  skin,  with  occE^ional  waves  of  coni^restion,  especially 
'^^  ttie  cheeks,  is  sonietimes  met  with.     Tlie  pain  in  the  head  increases, 
^i<l  the  child  is  apt  to  hold  its  hand  to  its  heart.     Drowsiness,  at  first 
*^ht  soon  becomes  ver>'  marked,  and  gradually  changes  to  stupor,  difTi- 
^^Uy  in  anmsing  llie  child  becoming  gn^ahT  and  greater.     The  child  is 
^P^Uietic  and  lies  in  bed,  refusing  to  eat<     There  is  photophobia,  and  the 
f*UpiJs  may,  early  in  ttie  disease,  be  contracted.     Tubercles  in  the  fundus 
*^^  die  eye  are  rarely  seen  during  life.    Tlie  eyes  have  a  fixed,  expression- 
kM>k*     Abdominal  pains  are  quite  frequent,  and  depression  of  the 
omen  (boat-shaped)  is  noticed  in  a  certain  number  of  cases.    Drawing 
tin^?r  over  the  skin  usually  produces  a  briglrt  R-d  line,  which  be- 
comes in  a  few  minutes  quite  intense,  ajid  lasts  perhaps  ten  or  fifteen 
^^jriiites,  which  is  much  longer  than  would  be  the  case  in  a  heaJtby  child* 
*liis  phenomenon  is  called  the  tavhe  eerebraie,  and  is  quite  frequently  met 
^illi  in  tubercular  meningitis,  although  it  may  be  tdjsent.    This  sign  is, 
iowt*%^er,  in  no  sense  typical,  and  is  seen  in  a  number  of  other  diseases. 
[^emti^'s  si^n  may  or  may  not  be  prt^sent.     Tlie  ctuld  at  this  stage  of  the 
u-a^e  is  ai>t  to  roll  its  head  on  the  pillow  almost  continuously.     If 
rhtca  appears,  we  should  suspect  tuberculosis  of  the  intestine. 
\V*hen  the  pathological  irritation  has  gone  on  to  exudation,  we  begin  to 
symptoms  of  pressure.    Sopor  comes  on  rapidly,  and  the  child  can  no 
Iciog^^r  be  aroused.     Strabisams,  nystagmus,  and  ptosis  may  ai>pear.     The 
fiiupib  are  dilated  and  irregular,  respond  slowly  to  light  and  later  not  at 
«lIK     Tlie  cornea  becomes  clouded.     Ttie  Meibomian  secretion  is  some- 
lLicai?s  markedly  increased.     Muscular  twitdung  may  occur.     Convulsions, 
generaJly  parlial,  and  of  a  rather  mild  type,  set  in.     Rigidity  of  the  neck 
3jid«  at  times,  opisthotonos  develop.    Movement  of  the  head  and  trunk  and 
pressure  over  the  spinous  processes  !nay  cause  pain.     At  times  paralysis 
B  of  the  arm,  or  of  the  arm  and  leg  (hemiplegia),  and  interference  with 
H  sight  (optic  neuritis),  may  be  noticed.     The  cutaneous  reflexes  are  dirnin- 
^  ished  and  the  deep  reflexes  of  the  arms  and  legs  are,  as  a  rule,  increased. 
The  pamlysis  which  in  some  cases  occurs  early  in  the  disease  is  not 
necassarily  permanent.     At  this  stage  the  pulse  becomes  markedly  slow 
and  im»gular,  50-60-70,  and  it  is  verj^  common  to  find  an  intermis- 
sion in  the  pulse,  although  this  must  not  be  considered  as  diagnostic 
of  tubercular  meningitis.     Tlie  respirations  are  not  perceptibly  diniinislied 
^   at  first   but  soon  become  slow,  10  to   15  in  a  minute.      A  peculiar 
H    fonii  of  respiration,  called  Cheyne-Stokes,  is  usually  seen  at  tliis  stage  of 
tlie  disease.      The  type  of  respiration  is  characterized  by  complete  or 
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almost  complete  cessation  of  tlie  respiratory  niovemenls  far  aniuiikTol 
seconds.      This  is  followed  by  a  faint  return  of  tJie  respiralory  iitovi- 
nients,  whicli  gradually  increase  iii  depth,  rising  tbr  live  or  six  inspimUoft^ 
and  then  fading  away  aj^rain  so  as  to  be  im perceptible-     Chart  7  rt*i>n^ 


CHART   7. 
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ruiiEi^. 

Ctieyne-jgiijQkeB  resplTattoii.    Tuberctilnr  menliigldB.    Child,  i  ytinn  old. 

senls  this  type  of  respirations  occurring  in  the  third  week  of  the  illi 
of  a  child  four  yeai3  old  who  died  of  tubercular  meningitis. 

A  heightened  temperature  in  tubercular  meningitis  indicaies  a  conif'^' 
cation  of  some  kind,  such  as  pulmonary  tuberculosis,  pneumonia,  or  tub^'i^ 
culosis  of  the  intestine.     At  the  end  of  tlie  disease,  however,  the  temper-^ 
ature  rises  rapidly,  as  do  the  pulse  aiid  respirations.     Hearing,  task-,  and 
smell  seem  to  be  unimpaired  for  some  time.     The  position  which  children  ■ 
with  tubennilar  meningitis  often  take  is  somew^hat  characterislir.     In  all 
forms  of  meningitis  they  are  apt  to  bury  their  heads  in  the  bedclothes, 
and  there  is  often  spasmodic  retraction  of  the  head.     They  are  inclined 
to  lie  with  their  knees  drawn  up,  and  there  may  be  spasmodic  opisthot-  J 
onos*     A  striking  feature  which  not  infrequently  occurs  in  the  course  of  ' 
these  general  symptoms  is  a  partial  return  to  consciousness  after  the  cliiJd 
has  been  lying  in  a  stupor  for  severa.!  days.     This  phenomenon  o!ten  in-  fl 
duces  the  pai-ents,  and  sometimes  even  the  physician,  to  entertain  hopes 
of  improvement.     It  is,  how^ever,  always  delusive,  for  it  has  no  favorable 
signillcance,  and  is  soon  follow^ed  by  a  more  profound  state  of  uiicon-  ■ 
sciousness.     These  symptoms  wtiich  been  have  mentioned  do  not,  of 
course,  ah\'ays  appear  together,  but  may  be  present  in  different  groups, 
varying  with  the  individuaL   All  the  symptoms  may  disappear  tempoimrily. 

Tlie  duration  of  the  disease  varies.  It  is  usually  from  thrtM?  to  six 
weeks,  but  may  last  only  one  week,  and  again  eight  or  even  twelve  weekj*. 
The  cases  of  shorter  duration  usually  present  more  active  and  severe 
symptoms,  and  ones  more  dilticull  to  differentiate  from  simple  acute 
meningitis.  Death  may  be  preceded  by  continued  convulsions  for  several 
hours,  but  usually  the  pulse  becomes  weaker,  the  temperature  rises,  the 
child  can  no  longer  be  made  to  swallow^  and,  acconting  to  Sachs^  dies 
from  paralysis  of  the  cardiac  and  respiratory  centres. 

Infantile  Tubercular  Meningitis. — Symptoms. — According  to  som^ 
extended  observations  made  at  the  hospital  in  Stockholm,  infantile  tuber- 
cailar  meningilis  is  characterize<l  in  the  first  year  by  an  absence  of  prodro- 
mata,  the  sudden  development  of  acute  symptoms,  a  short  course,  and  a 
fatal  issue.    Tlie  temperature  is  high,— ^38.8*^39.4^-40**  C,  (102*^-103^- 
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104°  f.)    The  respirations  are  quickened  and  comparatively  regular, — 
3l>-4il-4U.      The   pulse   b   high* — 130-14<J-150.      Clonic   spasms   and 
^rul)isDitis  often   occur.       Paralysis  is  quite  fn-*quen{,  and  diarrlui^a  is 
prt*seiil  rather  tJian  conslipalion.     Bulging  of  tlie   fontanellL;s  is  usual. 
[Sin king  of  the  abdomen  is  rare,     Voniiling  may  occal^  but  is  not  espe- 
(<*ial|y  common.     Shai*p  cries  are  occasionally  met  with.     The  difTerential 
^^^A^fmsis  from  non-tuhercnlar  tnenjn;]fitis  is  ditlicult.     Sopor  and  coma  at 
end  are  frequent  in  both  diseases,    Ttie  duration  is  seldom  more  than 
*   We^k.     It  may  be  only  Im^o  days,  yet  in  rare  cases  the  infant,  like  the 
^«iltl,  may  hve  for  a  month, 

Uiinn^  the  second  year  the  symptoms  of  tubercular  meningitis  become 
*^  ^n  irrejfular  type,  sometimes  assuminjf  the  character  of  those  whicli  are 
^tjij  in  the  first  year,  but  soon  corresponding  more  nearly  to  those  which 
met  witli  in  the  miihlle  period  of  cliilclhood. 

Diagnosis, — The   diagnosis   of  tubercular   menin^tis   hi    tfie   middle 

*riod  of  childhood,  and  with  tfie  sequeuce  of  symptoms  just  described, 

not  ititTicult,  but  in  tlie  early  days,  or  even  in  the  first  week  of  the 

dis«^ise,  must  necessarily  be  ver)^  obscure,     Wlien  the  process  occurs  in 

Bprotmg  infants  the  dilhcnlty  is  still  greater*     It  is  by  watching  the  course 

"tif  the  disease  and  the  geneml  grouping  of  symptoms,  rather  than  by  the 

consideration  of  any  one  symptom,  or  even  one  group  of  symptoms,  that 

Bire  are  justified  in  making  a  definite  diagnosis.    The  diagnosis,  then,  must, 

Sl?!  a  rule,  be  held  in  abeyance  for  njany  days.     Reflex  vonuting  with  a 

iiiodemte  temperature,  irregularity  and  intermission  of  ttie  pulse,  apathy, 

and  many  other  symptoms  of  tubercular  meningitis  I  have  seen  in  cases 

in  wtijcli  there  %vere  no  serious  cerebral  lesions.    The  active  development 

and  sensitive  condition  of  the  nervous  system  ii]  children  are  so  exaggfT- 

atitl  in  comparison  with  those  of  adults,  that  whatever  condition  may  be 

^ present,  it  is  liable  to  produce  so  profound  an  impression  on  the  child's 

^iier\-ous  centres  ttiat  actual  disease  of  these  centres  is  readily  sinndated. 

Thus,  for  days  symptoms  apparently  cerebral  may  mask  by  their  undue 

prominence  the  presence  of  the  real  disease. 

tAs  a  rule,  in  most  cases  the  distinctive  picture  of  a  beginning  tuber- 
cular meningilis  alter  the  first  year  of  life  closely  snnulah*s  that  of  a  simple 
cligeslive  attack.  Retlex  vomiting,  continued  for  some  time  without  ade- 
quate explanation,  and  |)rogressive  loss  in  weight  and  strength,  with 
I  change  in  temperament,  should  awaken  suspicion  of  the  more  serious 
dismsc.  Marked  constipation,  apathy,  arid  drowsiness,  slowly  increasing 
stupor,  and  slow,  irregular  pulse  and  respiration,  with  a  moderate  tem- 
perature^ will  strengthen  the  diagnosis.  Conlirmatory  evidem^e  of  the 
presence  of  tubercular  meningitis  can  be  obtained  in  many  cases  by  means 
of  lunibar  puncture.     The  dilferential  diagnosis  from  other  diseases  and 

■  the  presence  of  some  fonn  of  meningitLs  can  readily  be  iinide  by  the 
ceft*t>ni-spinal  fluid,  which  contains  some  tbrm  of  patliogcfuc  organism 
and  is  usually  cloudy-     The  cerebro-spinal  fluid  in  tubercular  meningitis 
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contains  cells  which  are  essentially  lymphoid  in  eJxaracler,  the  polym^'f' 
phonuclear  leucocytes  being  much  less  numerous.     In  additifm  to  Ihi^ 
the  fluid  is  less  turbid  thiui  in  the  other  forms  of  meninplis.     Cover-g^^^ 
preparations  may  show  the  tubercle  bacillus,  and  moculatiori  of  the  fl'-*^'' 
wiit  often  produce  tuberculosis  in  guinea-pigs. 

In  the  other  forms  of  meningitis,  iuf-huling  the  epidendc  cerebro-spl*^ 
form,  the  cells  are  mostly  of  the  poIynior[jhonuclear  variety,  while  ^ 
lymphoid  cells  are  less  nuuierous.     The  fluid  is  also  more  cloudy  than 
the  tubercular  form*     In  addition  to  this,  some  special  organism  may 
found,  such  as  the  pneumococcus  in  cases  of  pneutnonia,  and  the  dipff 
cocrus  intracellularis  in  tlie  epidemic  foniK 

Differential  Diagnosis* — ^The  differential  diagnosis  must  be  made 
tween  meningitis  in  general  and  other  diseases,  such  i\s  (1)  diseases  of  t 
stomach,  (2)  anterior  poliomyelitis,  (3)  pneumonia,  (4)  malaria,  (o)^lyphi 
fever,  (6)  syphilis,  (7)  nephritis,  (8)  epidendc  cerebro-spinal  meningil 
and  (S)  acute  menhigitis, 

(1)  Frmu  Dmaseat  of  the  Simjmeh. — Unless  the  child  is  ver\"  you 
symptoms  due  to  acute  gastric  disturbance  are,  as  a  rule,  not  dinicuH  t' 
recog-nize  after  the  first  few  days.     We  may  at  times,  however,  be  sus< 
picious  of  cerebral  disease  when  in  an  infant  there  is  continual  vomitinj 
and  an  elevated  temperature,  in  whom  there  is  no  discoverable  soure*?  of^ 
reflex  irritation  to  account  for  the  symptoms.     This  is  especially  the  rase?- 
if  there  is  some  irregularity  of  respiration  and  the  pulse  is  slow.     These- 
may  prove  to  l>e  cases  of  tubercular  meningitis  in  the  first  year  of  life. 
Again,  however,  they  may  be  simply  cases  of  reflex  vomiting.   As  an  illo^ 
tralion  of  this  class  of  reflex  gastric  disturbance  the  following  case  may  be 
cited : 

A  male  inraiit,  ei^rbl  montlH  old,  was  attacke<J  with  vomiting  which  \tisic4  wilh 
short  intervsvis  for  two  days.  Then*  was  apathy,  ainl  thi?  puMe  wm  :sJow  and  tnlermil- 
tent.  The  ternponitun?  was  37.2**  C,  (9it°  F.).  There  were  im^fc^ul^ir  respimiion  and 
rapitl  eniaeiatinn.  The  patient  maJe  a  perfei^l  recovery  in  four  or  five  daym,  ajid  the 
case  provi'd  to  t>e  one  of  cyL'lic  vomitjiip.  Ttie  slow*  hitermittent  pubis  and  the 
moderate  temperature,  which  would  lutve  been  sso  alarming  in  an  old*:*?  child,  led  me 
in  this;  case,  as  in  others  in  tht^  tir^t  year  of  life,  to  eliniinatf  fntiercular  meningitis. 
In  luy  experience  this  iiUerpreJalion  of  symploms  has  proved  to  he  correct. 

{2)  From  AnttTior  Folmmifeiitis. — The  folloAving  case  of  anterior  polio- 
myelitis resembled  tubercular  menmgitis ; 

A  tmy,  eif  hleen  months  old,  showed  for  over  a  week  symptonis  closely  simulating 
those  nf  tubercular  mcnin;fitis.  Obstinate  constipation  and  iipathy  wrre  prr*sent.  fi^- 
lowed  by  unctjnsciousness  ;  there  were  also  a  mark«'d  fnt^hf  t^rMmile^  dish^nded  fmla- 
nelle,  irregular  pulse,  contracled  pupils,  eyes  turned  npward,  and  convulsive  attacks. 
Finally,  ]iaralysisof  the  arms  appeared,  the  general  symptoms  passed  olf,  and  the  dia|r- 
nosis  of  anterior  poliomyelitis  was  readily  made. 

(3)  Fmm  Fnevmtmm. — A  certain  number  of  both  primary  and 
secondary  cases  of  irienin^tis  have  been  proved  to  have  been  caused 
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by  the  pneumoeoccus  lanceolatus,  but  the  number  as  yet  has  been  too  few 
to  formulat'?  a  syinptooiatolo^y  separate  from  that  of  the  other  forms  of 
^eiijf%ntis,  Tht'  casL*.^  of  pneumonia  reported  on  |»age  682  warn  us 
,Ui^t  v\e  sJiouUI  hold  our  di^nosis  in  abeyance  sometimes  even  for  a 
f^^^t,  and  that  the  nen'ous  symptoms  arising  in  the  eourse  of  a  pneu- 
^*«>iiia  may  closely  simulate  those  arising  from  ineniugitis. 
—  ^  (4)  i'rt^wi  Mfthirln. — -Although  we  must  admil  that  malaria  elosely  sim- 
^P'^les  almost  any  disease,  it  is  not  usual  to  mistake  the  malaria  of  older 
f*^ildren  for  tuberculai'  meiiiugitls.  An  examination  of  the  blood  for  the 
^^*^senee  of  the  plasmodinrii  will  generally  make  the  diagnosis  clear  In 
^**«  first  two  years  of  life*  however,  malaria  may  affect  so  insidiously 
fci^gc*neral  nutrition  before  its  characteristic  symptoms  appear  that  some 
'<^>rihl  iis  h>  itie  difTereiiUal  diagnosis  may  arise,  as  illustrated  in  the  fol- 
►liing  case; 

A  tfial**  infant  Iwrnity  months  uhX,  with  a  hjslory  of  lub**rraln^is  on  Ihi^  molb^Ks 
l«if*«  b«?fa.n  Ux  shnw  symptoms  of  iina^ihi  and  miilimlrjtjixi  vvitti  no  pnrtii^ptjhle  lan^^, 
rh  as  imprfipi^r  fsKHJ  or  Imd  gent?ral  hyjfiene,  to  iun-dunl  for  it*  AfliT  two  ttr  thr***? 
Tiff^ks  it  hiid  altsicks  of  unt'onsctonsni^ss  tasting  fnr  hours  ;  at  oth<^r  times  drowsiness, 
nth  in>*sfnlar  jmlsf  and  respiratiruis.  was  mdired.  Th*-  temperfitun^  was  3^,5**  tr»  4<>° 
r,  (103**  to  104^  F.).  Tbtrp  w*M'e  sli|^ht  convulsions,  and  the  fontiinelli^.s  wen.*  dis- 
?nded.  At  first  there  was  no  periodicity  of  the  symptoms,  bul  a  weet;  latar  the 
rks  werr?  i^videntiy  more  pmnounced  every  othtr  day,  while  on  the  iitttTvunin^  days 
infant  was  lirighler,  H  \\vvi\  hx  ji  rualariid  district.  On  the  ailniinist  ration  of 
^patntne  anil  on  rt^niovinjj:  tho  infant  to  ;i  non- malaria  I  retrifoi,  th«^se  sympttnns  fr-ntirely 
«]i»2ipp«*ikri»d^  The  detection  of  the  pla^modiani  wonlit*  of  course*  Imve  determined 
tlie  diagijusjs  in  \\m  42a54«,  but  it  could  not  hi  obtained. 


I  Another  e^e,  which  1  saw  iu  consultcition,  is  also  very  instructive  in 
Teaming  us  to  be  careful  in  making  a  diagnosis  of  tubercular  meningitis 
in  c3Lses  in  which  there  is  a  possibility  of  malaria  being  tiie  cause  of  the 
symptoms. 


u 


A  male  infant,  fourteen  months  old.  had  always  been  well  until  tonrteen  days  pre- 
to  the  time  when  1  first  saw  it.  It  then  began  Uv  t>e  fretful  :ind  lo  have  diarrhiea. 
Ttib  oindjlion  continued  for  alx>ut  a  week,  whwn  it  fell  inio  a  stnpur,  l>ecame  very 
aj£iemk%  aiid  it  was  necessary  to  feed  it  by  means  at  a  dropper*  Al  times  it  would  cry 
out  itmridy.  Tlie  temperatnre  v:iried  from  37.2=  to  38.7''  C.  (9»°  tfi  102^  F.).  The 
letfitrvtions  were  usually  regular,  but  at  times  were  of  the  Cheyne-Stokes  tyfM*.  The 
pub^  wjia  about  120,  si>metinws  refi-ular,  t>tit  at  times  intermitting.  The  pupils  were 
,i!limes  conlmctedp  but  showed  no  irregularity,  iNo  other  abnormal  <'ondilioiis  were 
ted,  liut  tht'  abiomen  was  depresset!,  The  tache  f^Mrti/*'  wnis  very  distinct. 
On  dot»6  inL|L»iry  I  found  that  there  was  a  sligld  periothcity  in  the  symptoms,  shown 
by  a  rise  of  lem|jeraturf*  on  each  afternoon  and  frdbiwed  by  tin?  stupor  becoming  some- 
what leaa.  Although  the  infatd  bad  been  unconscious  for  a  week,  and  wm  becoming 
wwiker  and  hikinK  less  nourishment  every  day,  yet^  on  the  supposition  that  H  iniiarht 
posiibly  he  un  otis<:ure  aasf*  ot  malaria*  I  decided  that  quinhie  should  be  administered 
bi  fupiMjsitoriHS.  (>n  Uie  next  day  a  slinrht  imprnvement  was  noticed  during^  the  after- 
lww>n.  The  infant  appeared  less  comatos*.*,  hut  ib  l('m|>er;iture  and  pnUe  n-mained  as 
(he  previous  days,     (hi  the  following  day»  which  wws  Uie  second  from  the  time  that 
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iL  had  begtiD  Lo  rpcelve  the  quinine,  it  rapiUJy  became  conscious  iind  bv^an  lo  iln&*' 
milk,     Oti  tile  following  day  it  was  refKjHed  to  hiivt*  had  a  restlf.*ss  night  and  two  tli**^^ 
convulsinns.     Its  tenipt^ralure  in  the  morning  was  v?8.2°  C.  (100.9**  F.)^  and  th**  (**^    _ 
was  115  ami  not  interniiltent.     On   the  next  day  there  was  marked  iniprovemeti*^    ^ 
every  way,  and  Ihis  oontinned  wilhoul  interruption  for  the  following:  f<*ur  days.         * 
infant  ihen  continued  to  improve  rapidly ,  the  temperature  and  pulse  becoming  mir**^ 
and  later  it  was  reported  to  tie  perfectly  well. 


(5)  From  l)fphmd  Fever. — In  my  experience  in  cases  in  which  posiE--^ 
results  are  not  obtained  &x>m  the  Widal  reaction  and  from  lumbar  p' 
ture,  typhoid  fever  in  young  children  is  the  disease  which,  next  (o 
non-tubeiTiilar  fornix  of  meningitis,  is  most  likely  to  simulate  and  be  m 
taken  for  tuben.*ular  meningitis.     The  differential  diagnosis  is  given  c 
page  4'')3.     We  may  also  have  considei-able  difliculty  in  differentiating  li 
bercular  meningitis  from  the  non-tubercular  meningitis  w^hich  may  occi 
in  the  course  of  typhoid  fever;  this  form  of  meningitis,  though  exceedingl 
rare,  may  occur,  as  has  been  proved  by  fmding  the  typhoid  bacillus  in 
cerebro-siiinal  fluid  by  lumbar  puncture.      The  extreme  cerebral  cor^^ 
gestion  which  at  timers  arises  as  a  symptom  of  typliaid  fever  may  also  add 
fresh  difficulties  to  the  differential  diagnosis. 

(6)  From  SifjjhiifJi. — -The  history  and  general  symptoms  of  syphilis  are 
to  be  sought  for  where  a  sypliilitic  meningitis  is  suspected.  The  temper- 
ature is  not  especially  high,  and  the  symptoms  are  seldom  acute.  The 
pathology  is  said  to  be  usually  that  of  a  chronic  basic  inenitigitis. 

(7)  Frnm  JS^i^phrilis, — In  addition  to  the  other  diseases  which  may 
simulate  tubercular  meningitis  should  be  mentiont^d  nephritis,  in  which 
the  symptoms  of  unemia  simulate,  lo  a  certain  extent,  those  of  tubercular 
meningitis.  The  urine  should  always  be  examined  in  doubtftd  cases  of 
this  kind.  When  unemic  symptoms  resulting  from  nephritis  aa^  present 
the  disease  will  be  shown  by  such  examination,  and  we  are  thus  able  to 
difTerentiate  it  from  tubercular  meningitis. 

(8)  From  Fpidemie  CWebnt-Sjjintd  Meninf/Uw. — It  is  often  quite  difficult 
to  differentiate  the  early  stages  of  tubercular  meningitis  from  those  of 
cerebro-spinal  meningitis.  In  typical  cases,  however,  the  diagnosis  is  not 
difficult,  as  the  long  prtidromal  period  of  tubercular  meningitis,  as  a  rule, 
does  not  occur  in  cerebro-spinal  meningitis.  The  temperature  in  the  latter 
disease  is  high  in  comparison  with  the  former,  in  which  it  is  moderate.  In 
fad,  all  the  symptoms  of  cerebro-spinal  meningitis  are  markedly  acute  iu 
comparison  with  those  of  tubercular  meningitis,  which  is  essentially  a  dh- 
ease  of  a  subacute  character.  The  sudden  onset,  extreme  hypenir^thesi^ 
and  sensitiveness  to  sound,  intense  headache,  and  marked  tendeniess  on 
prt^ssure  over  the  spine,  so  common  in  certbro-spinal  meningitis,  are 
seldom  met  witli  in  the  tubercular  form.  The  absence  of  lencucytosisi 
poinlj?  strongly  to  lubcrcnUtr  meningitis;  If  leucocylosis  is  present,  it  isj 
uf  little  value  in  the  ililTerenlial  diugnusis* 

(^)   From  Atmic  Mmhigiiis.'^TUe  sy^nptomg  of  rmmingiUs  in  gi*neml 
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CMi«  in  the  great  m^ority  of  cases,  be  difTftrentiated  from  other  diseases, 
provided  that  we  do  not  attempt  to  make  the  diagnosis  too  early, 

»  Having  determined  that  the  disease  is  of  cerebral  origin,  we  must 

next  dilferentiate  between  the  tubercular  and  the  other  funiis  of  men  in* 
gills  by  means  of  the  broad  rules  of  which  I  liave  just  spoken,  and  wMch 
I  ixave  condensed  and  simpiitled  by  means  of  the  following  table  r 


^H^F  Atuif  Form. 

H^«njA]1y  secnndary  (possibly  priiuttiy)* 
B^*:»t  heredit«n% 

W*  ^'^adnjmilA  f^hort,  if  ft«y* 

ttiftmiache  severe  nt  cjtic«t  with  deUHuui  ^rly, 
mnA  ioon  folli>w<?d  by  somnolence. 

t^Holopbobia  ejrtnfina 
CVauniUionR  violent, 

'^tiiie  mnd  tc^imtion  rapid. 

■  "timiifm  ibort* 
'^i&rHbnt^piTiiii  fltiid  turhid,  with  preponder- 

aikdc  uf  ^ii>l yinorphiiTiueleftr  e«lU. 
^-^iUcocviiif>U  present. 


TABLE  61. 
Ckbkbral    Hkninoitis. 


I 


Tubercul^ir  Form, 
Set^ijiidary. 
Hereditary. 
Btibacute. 

PmdroTuata  long;  decidi^d. 
Head  AC  he  k*s  atjyerv  ut  flrat^  but  graduftUy 

incrf^A^ing ;    dell  Hum    l^&    common    i&nd 

milden 
Photf>phnbia  not  so  ntnrked. 
CotivukiLmfi  i&^6  vjoUnit. 
Temperature  mfxlemte. 
Puke  and  Ti^pi  ration  slow  and  irregular. 
Durftti<»n  long, 
( V-rcbro-Bpimil    fluid    lefe«    turbid,    witli    jire- 

pondemiiL'e  of  lyinphuid  ceJle* 

LpUcoeytoRJf  Humctirni^^  pnisent^  often  absent* 
k**>«J^n(-^  of  specific  organiwu  in  the  oerebro-     Pn'svncc*  of  tuberck  bacillus  in  eenjhm-Bpinal 
fpinni  tinid.  Jluld. 

Tmn^udation  into  the  ventricle*  may  occur  in  either  form.    The  yonnger  the  infant  the 
the  two  forms  approttch  each  other  in  the  eimiliirity  of  their  i^ymptomi. 

PaociKOsis, — When  we  are  sure  of  our  diag-nosis,  I  believe  that  in  our 
timgnosts  we  should  give  no  hope  of  recovery  whatever,  except  that  in 
extremely  rare  cases  a  temporary  remission  may  take  place.  The  reported 
teases  of  absolute  recovery  from  tubercular  meningitis  cannot  but  be  looked 
Upon  with  scepticism.  Indeed,  the  acute  forms  of  meningitis  simulate  the 
lubercular  so  closely  that  vnthout  post-mortem  verification  recoveries  can 
be  suppnsiKi  to  be  possible,  but  can  hardly  be  accepted  as  proved. 

TiilATME\T. — ^The  treatment  of  tubercular  meningitis  up  to  the  time 
when  the  diagnosis  is  established  should  be  purely  symptomatic;  later  we 
should  make  the  child  comfortable  by  every  means  in  our  power.  As  no 
case  of  tubercular  meninj^tis  has  ever  been  proved  to  be  cured  by  iodide 
of  potassium  or  any  other  druff,  it  is  useless  and  unwise  to  encourage 
ourselves  and  tlie  parents  by  false  hopes  of  good  rc^sults  arising  from  the 
administration  of  any  drug  wliatever.  Up  to  the  present  time  our  knowl- 
edge of  the  disease  justifies  us  only  in  using  drugs  as  palliatives  for  the 
child's  suffering. 

The  fullowiijg  cases  illustrate  the  different  phases  of  tubercular  menin- 
pljs.  The  first  rase  illustrates  a  type  of  disease  such  as  may  occur  in 
the  first  year  of  life : 
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A  male  infiiut,  ten  months  old*  had  ahvaj-s  been  well  iind  strong.     For  a  feic 
before  he  was  seen  he  had  heen  rather  dull  and  feverish,  hut  had  shown  no  other 
normal  symptoms.     He  was  evid**nlly  cutting  soEue  teeth  at  ihal  time.     On  the  ^^mS*-! 
sfiw  him,  except  that  he  was  somewtiat  fretful  and  put  hh  hands  to  his  inoutl* 
though  Ills  jjfuuis  were  disturbing  him,  lie  sei^med  very  wt^ll,  and  careful  physical  e:* 
inatioti  reveaJed  nolhifitf  abnormal  in  the  ear,  throat,  chf*st»  or  afidom'^ii.     On  thf* 
following  my  visit  the  sUght  symptoms  of  iudisposition  which  be  bad  previously  st»^ 
disappeared,  and  he  played  with  n  toy  whistle,  blowing  it  himselfp  and  seemed  t«:^ 
very  welU     This  condition  lasted  for  two  or  three  days*  when  he  became  stupid  ainl 
conscious,  and  almut  the  tenth  day  fhDm  the  time  he  first  came  under  my  obsen'alioK^ 
died  in  convulsions. 

This  case  shoul<l  impress  upon  us  the  difficulty  of  making  a  diagnosis  in  the  eJ 
period  of  a  tubercular  meningitis,  and  how  guarded  we  should  l>e  in  giving  a  pro^n^ 
m  young  infants,  even  w^hen  the  character  of  the  dislurbance  is  very  slight 

The  next  case  illustrates  a  tubercular  meningitis  occurring  iii  a  chi/^^ 
two  and  a  half  years  of  age : 


^ 


The  history  of  tlie  case  showed  that  the  father's  mother  and  the  mother's  nn 
and  brother  hud  died    of  consumption .     When  the  patient  was  one  year  old  he  bid 
measles  ;  otherwise  he  bad  always  been  well.     About  two  or  three  weeks  hejbre  he  vai 
first  seen  it  was  noticed  that  the  ehild  slept  more  than  usual.     At  that  time  he  appeared 
to  be  feverish^  his  hmgue  was  coated»  hut  there  was  no  nausea  nor  vomiting*     A  f<*w 
days  later  he  vomitfd  once  or  twice  during  the  day.     The  tniwels  were  consti|Kil*?<i. 
Eight  days  before  entering  the  tiospital  he  bad  a  slight  coiivulsion,  and  three  days  laltfr 
he  cried  a  great  detiU  as  if  in  pain.     Tvvo  days  liefon?  entering  the  boi^pital  he  haii  a 
numlier  of  convQlsions  during  the  night,  each  lasting  alxiut  ten  miimles.     Oa  the  fcil* 
lowing  day  the  convulsions  recurred.     On  the  day  he  entered  the  hospitaJ  he  began  lo 
have  convulsions  at  three  o*clock,  which  lasted  about  two  and  a  half  hours.     At  thai  Ume 
he  was  noticed  to  have  marked  iiilemrtl  strabismus  of  the  lefl  eye  and  slighl  strabismus 
of  the  right  eye.     The  muscles  of  the  neck  were  somewhat  contracted,     Tliere  wus  no 
paralysis  of  the  extremities. 

The  pupils  were  equal,  reacted  to  light,  and  wei^  somewhat  dilated.  The  eon* 
juti^Hiva*  were  injected,  the  left  one  especially  so.  Sensation  was  not  inipatPeil.  The 
knee-jerks  and  ankle-clonus  were  absent.  There  was  a  marked  taeh^  ^Mbmh,  The 
respirations  were  irregular  and  sometimes  of  the  Cbeyne-Slokes  type.  The  child  wns 
unconscious  and  very  pale.  The  head's  action  was  ver)'  mpid,  sometimes  as  high  as  200 
beats  in  a  minute.  No  scjufjles  were  detected.  The  lemperalure  was  38.3®  L\  (101' 
F.)*  During  the  next  day  the  child  lay  in  a  state  of  stupor.  He  eonUnuaJly  moved  the 
lefl  forefinger  and  Ihunib,  kept  drawing  the  head  to  the  lefi.,  and  was  very  restless.  He 
was  reported  to  have  cried  all  night  and  to  have  put  his  hand  to  his  lefl  ear.  He  biy 
with  his  eyes  wide  open,  took  nourishment  well,  and  had  less  strabismus  than  when  he 
entered  the  hospital.  On  the  following  day  (atjout  the  thirteenth  day  of  the  disease)  he 
became  very  restless,  had  sordes  on  the  teelh,  and  iiis  tongue  was  very  dry.  EEamina- 
tion  of  the  ears  showed  nothing  abnormaL  The  abdomen  was  somewhat  retmcted,  _ 
The  bowels  were  moved  regularly,  and  the  movements  appean*d  to  be  well  digesh^.  ■ 
He  took  about  90  c.c.  (S  ounces)  of  milk  every  two  houi-s*  On  tho  following  day  Ihere 
was  no  especial  change,  except  that  the  muscles  of  Ihe  tieck  were  firmly  contacted  and 
the  fmk€  cerlbrnk  ciime  onl  nKut?  slowly  than  on  the  previous  day,  A  slight  paralysis 
of  the  lefl  side  of  the  face  appeared  on  this  day*  The  left  eyelid  moved  rather  slowly, 
and  the  left  corner  of  the  inoulh  seenitrd  b  drop  a  little.  The  pulse  was  irregular,  of 
fair  strength,  and  inlermitteul.     He  did  not  hike  liis  nourishment  so  welL 

The  comatose  condition  and  other  signs  continued  without  improvement    The  Um\ 


I 


SPECIFIC   INFECTIOUS   DISEASES. 


417 


trae  cy«fioIie.  lli»?  respinitions  Chejrne-Stokes  in  character,  tbe  ptilse  irrejjfular  and 
It^r-Kiiltent      The  bm^erature  graduiilk  fnll   until  it  wm  tM.2^  i\   (W°  F.)  iti  the 
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Tuberculfit  meningitlg.    iiAle,  2X  Semi^  old. 


niiif  of  ih«*  sixteenth  fliiy  i)f  Ihe  disease,  wheu  U  he^an  to  rise  rapidly  until  it 
cbed  -11. 1**  C.  (l*ifp  F,)in  thi'  evenirn^of  the  sevenleeiith  day.  when  the  iUilil  t\m\. 

The  aritop^y  showed  the  following  Jesions  i 

Htfifi, — Thi*  rifht  venlrirle  Wiis  dilated  and  the  valvegt  were  normaL 

Lunt}». — A  iKuntH»r  fjf  srnidl.  tli1ten*^d.  jffny  massed  were  found  in  Ihe  pteura  ■  on 
liitiaii  they  were  ft^nnil  lo  be  aiihary  tulM^rle^,  Tliur  ij^ht  lung  wa^  adhorent  Uv  the 
vfelaJ  pleura  by  strung  fibrinous  adtiesinns,  heneath  which  were  miliary  tut>t;rf'le»j, 
esp«d{illy  in  Ihe  areas  covering-  the  rihsi,  the  diaphragm,  a«d  the  upper  third  uf  the 
st«nii]itL  A  siimll  riumlier  were  also  fnund  in  Ihe  sulistanee  of  thf^  lung*  The  bron- 
ehial  flaiidi  wi*re  enlarged,  on*^  of  Ihem  being  1.2  cm.  (j  intvh)  in  diameter.  This 
gbuid  on  section  wriis  yellow  and  soTnewliat  broken  down. 

SpUen. — The  sijUhti  was  of  ;iboul  Tiornnd  i?ize  and  tiliowed  many  flattened  miliary 
tu heroics,  Beneiitti  the  cupsule,  on  j^eetion.  th**re  were  found  numerous  tubercles  of 
varying  Mie  :  the  larger  om*^  ivere  yellow  and  the  smaller  ones  gray, 

Bmion^im.  —There  were  found  scattered  alt  throujrli  the  omentum,  on  the  surface 
;  the  rtiot  of  the  ine,«enfery,  over  the   bladder,  and   particut^irly  on   the   under  aur- 

of  th**  riiiht  side  of  tlie  diaphrat^'in.  nuniercjus  miliary  tuhercletf.  The  lymph- 
fland^  of  the  mesentery  wetv  eons^ideraldy  enhirtjed,  partirularly  beneath  the  stomach. 
On  swrlion  they  showed  tuliercles,  moi^t  of  which  w'ere  quite  large  and  had  yellow  ^ 
cheesy  cenlrea. 

InUaHw. — In  the  intestine  aliout  the  ileo*eiPcal  valve  there  were  several  small 
ateer^itions  appare?ntly  in  the  prtjcess  of  repair.  In  the  can^um  there  were  two  narrow 
uleers  about  L5  cm.  {|  ineh)  long.  Ttie  bases  were  injected.  The  walls  were  not 
bmkeji  ilowxu 

iJiffr, — ^Many  rathiT  larg^  tubercles  were  found  beneath  the  capsule  of  Ihe  liver, 
Thff  iren?  flat,  but  not  cheesy. 

Mmiff. — ^The  convolutions  of  the  hraiii  were  flattened.  There  was  marked  htirino- 
ief»>ui  esudation  at  the  tiu.se  of  the  brain ^  covering  ttie  optic  commissures  and  tlie  ad- 
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joiniriij^  parfs.  The  Wnni  nerve  was  chiejlj  tiyected.  Manj  stiiHll  (uiierde?  wtf* 
present  in  the  fisstires  of  Sylvius  and  over  the  convexities  of  the  braiu.  In  tk«  h^lil 
half  of  the  cjerebellum,  just  beneath  the  jvia,  ahnul  llie  ceiilre  t*f  Ihe  liiuie*  wtis  a  j»^ll'i« 
nodule  about  it  ram.  (|  inch)  in  diameter.  In  the  lefl  lateriil  ventricle  anterior  b  tiip 
velum  interpositum  was  a  sinjilar  nodule  atKJut  3  mm.  (i  ineh)  in  diameter  pmiectiii^ 
into  the  ventricles.  Both  ventricles  were  moderately  diluted  bv  Ibe  senjus  fluirl.  The 
ependyma  was  evL*rywhere  granular  i  this  condition  was  due  to  smalt*  gruy,  tnmspanmt 
tubercles*     No  tul>ernles  were*  ffjuud  In  the  third  or  fourth  ventricles. 

£'idnei/it.^Th^  Jtidnejs  conhiined  a  few  rather  lar^  grayish  ureas  with  here  and 
there  a  ye  i  to  wish  speck. 

Tlie  pathological  dmffnmis  of  the  case  was — 

Old  lubercnlar  ufcers  of  the  intestine  ;  chi-onic  tubt?rrulosis  of  tlie  me«enter1r  and 
bronchial  lymph-glandB  ;  solitary  tuberde  of  the  bi'ain  ;  mitiju'y  tubereulosis  of  the  piat 
lateral  ventricles,  pleura,  lung,  spleen,  kidney,  peritoneum,  and  liver. 

Another  f-ase  was  that  of  a  boy  three  years  old. 

There  was  no  history  of  tubercular  or  syphilitic  disease  in  the  parents.  Thm^ 
weeks  before  enterini^  tlie  hospittil,  the  child,  who  had  pn^viou^ly  b«?en  healthy,  begun 
to  complain  of  pEtln  in  the  abdomen,  anorexin^  And  t*eiiertil  m abuse*  Somewhat  lali*r 
it  was  noticed  that  the  eyes  would  at  times  turn  inwards  and  that  the  head  would  k 

Fio.  106. 


Tiibert^ular  i 


^U^li^  ^yctftmoTil. 


drawn  back.  He  was  in  this  condition  for  two  weeks  before  entering  the  hospital.  On 
March  13  he  was  brou|?ht  to  the  hospital,  and  was  found  to  have  a  temperature  «if  BEA^ 
C,  (101.2°  F.),  a  pulse  af  120,  riot  intermittin^%  and  r<.^pi rations  40.  He  wns  in  a  stupid 
and  drowsy  condition,  Hia  head  was  drawn  h^rk,  and  he  would  not  lie  on  his  bHci. 
The  tonfue  was  not  coated.  An  examination  of  the  heart,  lungfs,  and  urine  showed 
nntbin|5^  abnormal.  An  examination  of  the  eyes  showed  the  pupils  to  t>e  dilated,  but 
equal  in  size  and  reading  to  light.  There  were  internal  strabismus  of  bolb  eyes,  an 
optic  neuritis,  and  the  beginning  of  an  atrophy  fot lowing  the  neuritis.  The  patHlar 
reflexes  wert*  iilisent,  an<i  there  w»is  no  ankle-clonus.  The  superficial  rHflexes  wen? 
normal.  There  was  no  tenderness  of  the  head  or  spine.  An  eianiinalroii  of  the  ear 
showed  nothing  ubnonuiJ.     On  Mart'h  16  he  show«?d  nystagmus  with  coiyugate  deviA* 
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tiofj  kt  ihv!  riifht  or  to  tlir  left^  accord iiig  io  tlie  iiidt*  on  whicli  he  hiy.  No  taehe  cMhrtjIe 
mg  j>ms«'tii.  On  the  17lli  iin  erythemalous  congealian  vtas  notk«fl  on  Ihi*  riyrhl  c^heek, 
mil  lit*  bf<Muni*  slill  nifirt;  sotnnolenL  On  the  ISfh  tlir  head  was  jnucli  k^ss  retrutied. 
Hif  hiwi  vonritefJ  onc<*  during  Uu'  ni(fht  aud  onr*^  in  Ihe  tnorninif.  Oii  the  21bI  he  liiid 
1  fcMivyision,  whk'h  wiLS  11k?  firsit  Ihul  lirul  occurred  d«nni,f  Lhe  cotifse  uf  the  ilhifss. 
Bf  w^  ;iJfMi  fnutid  tu  havt^  piirtiid  npjf^lhdtoni)^.  The  Iv^i^  did  not  parlicjpate  in  the 
^^Imtrtiun*  hnl  the  Iti'ud  was  dmwTi  h^nrk  almost  [o  the  buttoi.-kH.  Hib  respimtitms 
ttGiui«'  L'heyne-^lokes  in  character.  Ou  the  sume  day  he  had  fiiur  or  five  convulsiions, 
iind  rems&ined  in  si  condition  of  ojiistiiQtuncjs  in  11  le  intervais  lM*twee.ij  them^  Tliese 
convulsrve  attncks  iassi^\  about  Iralf  u  minute  eat'h,  and  ttie  intervHls  hi^tween  them 
wrrv  ahriut  tiiur  niinultfs.  Then*  wm^  ineontinenty?  ut  urine  nm\  of  fatnvs.  The  |>ulse 
waij  Mpiil  and  irr**|riikr,  and  thi^  i^xtrPTiiilie?  were  coid*  The  tat^he  tiMhrtjlf  was  uh- 
tainted  h*T  tlie  first  tin*e^  and  lai^led  lur  twelve  minutes?,  0.12  gramme  (2  ifrtiins) 
(if  i^hltinil  tmd  *!  jrrtimmes  {\  di^rhm)  of  brandy  werp  given  subcutaneously.  The 
run vukions  ri!iised|  the  opistholono!?  disuppearml  in  twenty  minutes,  and  the  child  re- 
mained qiiiei 

On  thr'  26th  the  rewml  wsis  Ihaf  for  two  dayt?  ttie  rhild  had  been  deeidpdly  b(=?li(*r, 
UiK  retmrtititi  and  sirabismns  were  less,  the  ny^tafrmus  had  disapp<*ared»  and  he  had 
reco*,rtii^t»d  and  fipciken  in  his  father.  The  tneht  ct^r^hrtUe  t'onhl  be  oblaimMl.  hnl  was 
Ijqss  dislmcl,  and  Ihe  tempemlure  vvsis  nomisil.  On  tlie  2Hlli  he  t>ecaiue  worse  Jigain, 
His  h^td  waE  again  refracted »  but  he  wa$  not  wholly  uncorii^uious.  There  was  reten- 
tion «>r  urine,  for  whiHi  he  had  hi  he  eattielerized.  On  Itn*  21>th  he  had  a  convulsion 
lastinjf  thn^e  minutes,  in  wtiirb  the  n^'ht  arm  was  jerked  up  over  tiia  beiid.  This  was 
followed  hy  psirtial  opisthoJonos,  and  then  by  a  general  convulsion  lasting  two  tn*  three 
fuinnt*'s,  ihirij^f  whiih  hia  vty^?>  rolled  op*  At  times  lie  Wuubl  have  conviikive  move- 
ni**nt»  and  tn^mor  without  actual  convubions.  This  condition  continued  fra'  nine  days, 
H«*  remained  unconsjcious^  witli  bi^  <•)*««  opeii  imd  s tarings  the  heail  ilrawn  liack,  the 
alulomen  retracted,  ant)  the  tttch^  eMbrn/^  very  marked.  The  respirations  were  of  a 
pronf>uiiei*d  (lieytw-**St(.ikt?i?  type,  anrl  Ihe  pult^e  inb'rniittenL  The  temperature  varied 
fft^m  ai  2^  !o  ,18. g*^  i\  (jm^  to  102*^  P/h  iint  ro^^e  within  the  last  twelve  Incurs  lo  40** 
C.  (liH*  P4i  indiealiuif  ihaf  th**  fatal  issue  of  the  ease  Wiu*  ver)"  nenr. 

Oo  the  followintf  day  there  were  a  number  of  convulsiunfi  oc*^urring  in  rapid  mv- 
r«9sifin,  rsimnally  involvjn|Jr  the  left  side.  These  convulsions  continued  for  live  hours 
irt*  the  child  diet]. 


The  following  case  illustnitcs  verj^  well  the  tubenular  meningitis  of 
middle  childhood : 


A  lM>yr  fWf  years  t>bl,  had  always  heen  well  and  slron^.  On  December  3,  while 
rnd«'»vonuir  to  idiinh  into  Wti,  tie  IVll  and  struek  the  hack  of  his  head.  He  cried 
mH^-rwards,  l*ut  the  blow  h*fl  rm  mark,  and  nottiinj,'  was*  thoysjlU  of  it.  The  folhnving 
ibr»  while  playing*  he  fell  a^fiiin  and  struck  I  lie  tiack  of  hit?  head,  but  the  blow  did 
»fit  appr^ir  iKfrions,     Two  days  later  tn?  was  unable  to  eat  and  was  iomewhut  fretful, 

of  whidi  comlitions  were  unusual  for  him. 

On  Deeeiiib»*r  2i*  Iw  tiatl  a  sli^dit  follicular  Innsillitis.  His  pulse  and  temperature 
ifrre  normah  Ui**  ehi-eks  were  fluishiHl,  the  eyes  dull,  and  the  pupils  normal.  His 
hfad  was  «Uirhlly  hot,  and  he  was  dull  and  drowsy.  His  t>owels.  which  had  l>een 
niniili paled,  on  the  third  day  were  moved  hy  metUis  of  medicine.  He  continued  hi 
bf?  in  atiout  the  aime  condition  until  January  2,  when  his  temperalure  was  37.2**  C. 
(W*  F*).  and  his  pulse  64,  regular  and  strong  ;  his  face  was  Hushed,  and  his  eyea 
WpfK*  %*aeaut  anti  staHnit*  H^-  vi united  once  on  that  ni|fhl^  passed  Ins  water  involun* 
iorily.  moved  his  left  h^jf  spasmrHlicatly,  ami  rhiiched  his  hands  oic.*isiona|ly.  He  was 
fvidr-ntly  uneasy,  and  moaned  a  (rood  deal.     On  the  followinif  day  ttie  pulse  was  occti- 
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sionally  intermittent.     In   lln^   nwHn  time  he  btjc-aine  mortf  and   moru  druwsv,  suul 
Onally  roLipsi^d  into  a  stute  nf  uni.'onsci outness. 

On  llie  Zd  r»f  Jfinnary  the  {lupilis  were  normal,  but  lir  whs  completely  unctm- 
serous.  The  teni|>fnjturp  WiLS  38. 1°  V.  (llJO-tj"*  F.),  the  pulse  180,  aail  the  respira- 
tions SO,  I  saw  thf  child  t^ti  Janniin'  4»  und  on  making  h  careful  physit-fil  fxaminiitiun 
tband  nuthitig  [i,bnorniiii,  except  a  slight  con^e^lion  of  the  I'ar  in  the  nei^hborbo«id  nf 
the  malleus,  and  tn  Ihe  back  over  the  apex  af  thi'  lun^^  w,'is  a  sligtil  elevaiiou  of  pitch  m^ 
percuss  ion.  The  iHmperatuf'e  wa^s  ?i9*l*  C.  (1()L2^  F*),  ami  the  pulse  was  8B  nnii 
slrnng.  Then^  Wiii*  oonsicierahle  twilchingf  of  Ihe  arms,  clueHy  on  the  rijfht  side,  la^tiug 
from  tfn  lo  twenty  minutes.  The  pupilis  wore  sliirtitly  conlnjclrd,  hul  wen*  equ.il. 
Thai  iii^^ht  he  drew  his  tight  hand  across  the  face  wilh  a  quick  Iremlding  moljon,  tii« 
ni;;hl  lefr  hi!in^  drawn  up  and  the  whole  body  t^embli^^5 ;  uccasionaUy  there  w^as  tuoiiti* 
In^  and  si^-hing  re^piratinn. 

The  examinatioTi  of  the  eai^  showed  that  Ihere  was  a  slight  eontrestioii  iii  tin- 
posterior  canal  of  hi  til  I  earia  ami  also  in  thf  neighborhood  of  Ihe  nVhl  malleus.  Both 
rnembrana^  tympanormn  were  ch^ar,  norniaJ,  Iransparenl,  and  without  iiyection  of  thr- 
manubriit!  hlt>otl*vesdids.  Thtfre  wa^?.  in  fact,  no  evidence  of  di^turhance  of  the  ears* 
On  the  posterior  wall  of  each  external  amlitory  canal  at  the  anterior  tliird,  more  pro 
nouTiced  in  the  right  than  in  the  lefl  ear,  was  a  circumscribed  patch  of  injectiori  such 
B3  is  observed  in  cjisea  of  inflamtnatory  processj-s  in  the  mastolti  antrum,  and  uc-ta. 
sionaily  in  uncomplicated  cougestion  of  tin'  middle  ear. 

Durin^^  the  next  few  days  the  hoy's  condition  varied  h«t  litlh\  The  eyes,  usually 
closed H  would  at  limes  i^pen  completely,  when  the  eyeballs  could  be  s^en  to  move  from 
side  to  side.  The  respiration  was  sightug.  [nternipted.  occasionally  almost  iiiaudiide, 
and  then  f<>r  a  time  noisy.  At  times  ttie  breathing  wiis  suspended  forseveraj  tnttmte^, 
w^hen  hritrht  red  spcds  would  appear  on  the  cheeks  ;  these  would  disappt^ar  wh**n  ttif 
respiration  wis  resumed-  The  patient  nnmned  occasionaHy^  anrl  then^  wfis  some 
twitching  and  moving  of  the  exlremities,  but  no  convulsions.  The  puliie  Wiis  fair  m 
strength*  bul  ;il  limes  Intermitlent*  The  temperature  varied,  but  svas  modemle  m 
degree. 

The  extremities  of  the  right  side  were  absolutely  motionless,  and  sensalion  was 
apparently  absent.  The  child  lay.  as  a  rule,  perfectly  ijuIpI,  as  though  ash*ep.  and  at 
limes  w^ajld  present  tlie  picture  of  a  perfectly  healthy  child  sleeping. 

On  Janu;iry  9  the  extremities  became  cold,  ihe  face  very  pale,  and  th*^  pulse  ini- 
perceplihle.  This  con<lilion  lasted  lifleen  minutes,  when  be  improved  in  apfiearance. 
During  the  night  the  breathing  grew  very  rapid,  he  w»s  restless,  moved  the  left  Arm 
cimtinually,  and  moaned.  After  stnne  lime  be  opened  his  eyes,  looked  around  lh« 
rocmi,  and  then  became  quiet  and  slept.  The  next  dny  hi?  wtis  slightly  uncMiuscious, 
anil  the  fingers  wt*re  flexinl.  wilfj  a  very  strong  emi  tract  ion  of  the  musicles.  The  breath- 
ing then  became  more  difhcull.  the  nustrils  ht^n^  milely  dilated  wilh  every  br#nUh. 
During  the  ni^dd  he  was  conscious  for  some  linie,  swallowed  water  without  diniculty; 
and  the  t^yes  \^  ere  wide  open. 

On  January  11  there  was  ptosis  of  the  riglit  eyelid.  The  pulse  Ijecaine  rt^gular^ 
compressible,  and  intermittent.  The  letlarm  was  oceasioniilly  raisi^d  to  the  head  wilh 
a  quick  spasmodic  tnotion,  the  ehihl  moaning  as  if  ibstn^t^aed^  Lsiter  Ihe  eyi^<^  became 
fixeil.  the  pupils  dilated,  the  noi^trib  expandefl,  and  a  bluish  color  appi*rti'ed  iinmml 
his  mouth  and  noije.  The  breathing  became  very  ditlficnit.  During  an  atlack  tif  this 
kind  he  had  every  appearance  of  being  moribund,  and  each  attack  was  thought  to  W 
his  last. 

The  change  from  day  to  day  in  the  ehild's  gtmeral  condiJion  wtis  alm<«st  impere4p'|}- 
tlble.     He  was,  however,  gradually  becoming  emaciated. 

On  January  t2  the  pupils  of  bolh  eyes  were  much  dilated  :  the  right  eye  was  al- 
most motionless,  witli  ptosis  of  llie  right  lid,  while  the  left  eye  moved  uccJisionaJIy  from 
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d#  III i4«l«  In  a  djvle.  Thi' Hu'f*  vva:?  liviiJ,  atit\  LJie  liiiiid^  were  niallUjd  vvHIi  bd^hl 
ivi]  Hpots.     Lijl**r,  \ht*  k*tl  ey*^  hi-frmie  ipiifl  uud  shfiwi^l  u  sJit^hlly  orm J rneled  iiu|)iL 

Oil  tb»*  rolliiwtnij'  iJiiy*  Juimury  Iti.  I  In*  tiniv*^itit'iilB  of  Uu*  li^f!  eye  were  re|ieiikHl, 
till?  nijht  pypil  bi?iiif  dilated,  whiln  [he  lefl  one  wus  roidiueted.  Duriiitr  all  this  tiim;  Ihe 
ifePtnaU  w*^n*  ivtAined,  thi-  briwols  moved  rwgularlVt  and  the  urine  was  possetl  linrmally, 
Thi*  fjiiisi*  wjis  [4i»  iveiik  that  at  times  it  eould  licit  lie  faund  at  all  at  the  wrist,  ainl  the 
brt^athini;  w^is  ai  times  inaudible  and  idriLost  inipf-reeplihle. 

4lri  Janiiary  17  there  was  slisrht  disst'har(fe  of  pus  fioiu  the  moutli.  iuid  also  trum 
t  kft  pvff.  During?  tin*  next  day  lus  breathinj?  j^^^rew  more  and  more  diffiruU,  and  it 
sMpftiied  AM  tJmuifb  hi*  could  not  poiLsihIy  live  much  louj^er  In  the  eveninir,  however, 
hb  r*^pirsiUon  wjis  much  eiisier  and  hii^  whote  aiipeanmce  had  greatly  improved.  His 
iiri^alb  was  very  oir**iisive,  und  there  was  a  loud  huhhiing  sound  in  the  Ihroal, 

On  January  19  the  rijfld  nostril  was  uiueb  more  (iilateil  during  inspiration  than 
lti»?  I*?rt.  The  forehead  wsis  stiiny  and  slight ly  u?deniatoiis»  and  lire  veins  were  plainly 
mapiH^d  ouL  Ureasionally  he  itmved  liis  rij^lrt  hip-joint  ami  shoulder,  svhi<rh  had  heeu 
nmtiunlessi  for  days.  There  was  another  slight  dischai^e  of  pus  from  the  muutht  and 
when  bis  lips  were  wiped  be  seemed  more  sensitive  lo  kajch  than  hefore*      During 

nijfhl  bis  leR  arm  ami  lell  le^  were  eonstaiitly  moved*  and  he  mo f^ nod  a.^  though 
'  were  ftlill  ill  psiin.     His  forehead  was  jsliil  nMlematous. 

During^  the  tn*x\  dsiy  he  was  in  a  state  of  deep  eomn  for  four  hours.  He  ttien 
fw  a  rie*>|i  sigh  and  seemt^d  somewhat  conscious.  The  ]inlse  was  suft*  intermillent 
:  fluctuating, 

Ofi  January  20  he  partly  opened  and  shut  tiis  right  eye,  which  was  very  senKilive 
to  Ught  The  hreaihing  Wiis  ditlfh  ult  -ind  noisy.  The  f^ce  was  covered  with  perspira- 
tion. At  10  km.  the  si|»hing  respiration  bei^m  again,  and  at  lt>,  15  he  died  quietly, 
on  lb**  tbirly^first  day  of  the  disrits**. 

The  autopsy  wjis  made  eighteen  hours  atler  death  Eind  showecl  ttie  following  patho* 
logical  eondiliuns  :  biberndar  meningitis,  acute  hydrocephabis*  ependymitis,  tut>ercu- 
Insis  iif  the  velum  inlerposilum.  tubercular  nodules  in  the  lungs,  tuberculosis  of  the 
brooeliial  lymph-glands,  tuberculosis  of  the  spleen,  tubercular  ulcerations  of  the  intes- 

The  following  case  (Fig.  106)  simulated  eerebro-spinal  Hieningitis  very 
do6et}%  and  illustrates  an  important  fac  t,  ttiat  a  child  may  recover  tem- 
porarily from  an  attack  of  tubercular  meningitis  and  then  die  of  a  recur- 
rvnt  attack. 


A  rbild.  twenty -one  months  old,  was  stated  lo  have  been  healthy  until  it  was  nine 
monlhs  old.  At  that  time  it  had  a  convulsion^  which  first  atTeded  the  ritrht  and  ttieu 
the  lelt  side.  It  wiis  unconscious  for  ten  days,  and  was  somnolent  for  four  weeks. 
Two  or  Uiree  weeks  later  its  ijeneral  condition  improved.  Durintif  tins  time  it  did  not 
use  the  muscies  of  its  left  side  or  limhs.  and  it  could  lautfb  only  with  the  ri]^dit  sidiMif  its 
feee.  Its  body  w^is  turned  continuously  to  the  left  ;  sensation  was  not  interfered  with, 
U  (rained  slowly  in  streui^fh,  and  the  symptoms  gradually  disappeared,  until  it  was  tbir- 
te«*n  motilhs  old.  wheii  il  seemed  lo  he  comparatively  w«jll,  all  motor  disturbiUices  having 
r«ap«*d.  In  tlie  bd lowing  months  il  bad  a  few  slij^ht  attacks  of  the  same  nature.  The 
btial  all-tek  fnan  which  it  died  occurreii  when  it  was  twenty  monttis  old,  and  begtm 
wilh  a  ciaivulsion  on  Uie  right  side  with  twitchin^r  of  I  tie  muscles  on  tht?  leftside  and 
flrotbing  at  the  mouth.  There  was  also  ptosis  of  the  left  eye.  II  did  not  cry  out  when 
Qg  into  the  Cf>nvutsions,  but  had  nnirked  opisthotonos,  which  Jasled,  to  a  greater  or 
f  eitent,  tur  fivp  weeks.  During  tbt'se  lire  wi*eks  it  was  unconscious,  and  there  were 
s^*»rai  slighter  attacks. 

On  enli^nng  the  bospiUd,  physical  examination  showed  that  the  ebild  was  of  me* 
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dium  size,  pale,  poorly  devekped  anii  nourished,  and  unahle  (o  sland,  the  left  leg  bei 
wealter  Ihan  the  rij^ht.     Nothinj^  tihnormal  was  found  in  connectirm  with  the  heatt 
ltlD|^.     Shi?  ttoiild  use  iiff  extremities  piirtially,  but  there  was  an  evident  molor  distuj 
unce  of  Ihe  whole  of  the  left  side,  aiid  she  look  bold  of  objects  with  her  right  ha 
only.     The   indt?x    and   littk    finger   of   the    left   hand  were   frequently   found  to 
catlendedt  the  aet-oiid  and  third  Hngers  toeing  flexed  parlialty*     There  wda  also  slijr 
drooping  of  the  lefl  eyelid,  and  I  be  lines  of  the  kf!  side  of  the  face  were  obUieralt*d*    The 
was  a  vei7  Blii^^ht  drooping  of  the  left  conn^r  rtf  the  uioulh.     There  was  slight  strahi 
muB  of  the  left  eye,  and  an  apparent  lack  of  power  of  the  left  external  rectus  nius^rli 
Tbe  patellar  reflexes  were  exaggerated  on  the  lefl  side,     Examinalion  showed  ihe  aiikk 
clonus  to  be  absent.     The  epiphyee«  of   the  wrists   were  some  what  enlarged.     Tt^*:-" 
child  could  not  speak,  and  apparently  could  not  undersland  readily.     No  evidence  of 
historj'  of  cerebral  iryury  could  be  obtained.     The  cireuui  fere  nee  of  the  chest  was  1  cm 
( j  inch )  larger  than  that  of  the  head.     The  cause  of  the  disease  was  so  obscure  that 
this  perio<]  tbe  diagnosis  could  not  tie  definitely  made,  tbe  supposition  heinjjr  Ibat  tb^ 
child  was  suffering  from  tbe  resulL«*  of  an  attack  of  cerehro-spinal  n^Huiniritis,  nr  i»o^si- 
bly  from  tertiair  syphilis*  or  that  a  cerebral  hemorrhafe  had  taken  place,  with  a  residt^ — 
ing  spastic  paralysis. 

VVbile  in  the  bospital  the  child  prt>sented  a  numi>er  of  different  nervous  phenomena.  - 
At  timet}  she  would  appear  to  be  for  days  seini<comatose  and  would  not  take  notice  of 
anything  abont  her  ;  the  eyes  rolled  np  and  she  would  have  slight  twitchinijr  of  the  "^ 
,  body,  but  tills  was  not  localized,  and  there  were  no  convulsions.  At  another  time, 
while  sleeping  quietly  during  tbe  nigh  I,  she  wa^  found  ity  he  unconscious  in  the  morn- 
ing, and  lo  have  her  head  slijirbtly  dniwn  b«ck  and  her  eyes  turtjed  up*  Nystagmus 
was  present,  and  the  pupils  were  dilated  aTid  did  not  react  to  light,  but  were  equal  in 
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size.  Clonic  twitching  of  tht^  right  fiH>t  and  the  ninscles  of  the  right  Side,  flexion 
of  the  lin^erB  of  the  right  band  over  tbe  thumb,  and  twitching  of  the  muscles  of  the 
wrist  sonielimes  occurreiL  There  was  twitching  of  the  llhres  of  the  stemo-mnstoid 
muscle  on  the  right  aide.  There  was  also  tvvilching  of  the  right  side  of  Ihe  face. 
There  was  no  spasm  on  tbe  left  side*  except  of  the  tell  stemo- mastoid,  but  there  was  a 
nystagmus  of  the  left  eye.  These  clonic  twitchings  were  rhythmical  and  oc<:rurrt?d  180 
limes  a  minute*  The  pulse  whs  172,  and  was  very  feeble.  The  respirations  were  SiK 
rapid  and  rattling:  Ihe  temperature  was  *il>.4'  C,  (103**  ¥.). 

From  2  k.m.  until  5  a.m.  0.3tj  gramme  (6  grains)  of  chloral  was  given  by  enema, 
and  0.36  granune  (li  grains)  nf  brfmiide  of  potassium  was  given  every  ttiree-qu arte rs  of 
an  hour  by  the  mouth,  alternating  with  the  chloral.     Tbe  spasms  became  less  marked 
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illif  S  iL.M*^  but  coiitinutni  in  a  mild  de^r««  up  to  1 1  a.m.  During?  the  remaimler  of 
tlli  4sf  and  the  nexl  two  days  tlie  t-hild  lay  in  a  slupcir,  Lnit  Lutd  no  ionvulsmits.  It 
irtt&ble  to  swallow  brandy  and  milk,  which  were  given  to  it  by  the  mouth  in  small 
qumnliiies  at  diflTei^iil  intervals. 

On  the  next  day  she  apparently  bad  attack.s  of  pain,  wlien  she  would  straighten 
herself  ciut,  thrtiv^^  back  her  head,  and  cry  nut.  On  the  following  day,  she  began  to 
Imvit  lb«  samf*  IwikhinfT!!  ;i5  in  the  attack  pre\riously  meritioiied.  They  were  of  the 
mm**  ch^rAjtb^T,  except  Ihsit  the  extensor  muscles  of  the  left  foot  contracted  feebly. 

On  the  foUowing  day  it  was  reported  that  she  had  had  no  convulsions,  but  appa- 
rent jittaokft  of  pain,  when  she  w^otild  cry  out  and  throw  her  bead  back,  and  that  she 
htid  hai)  another  attack  of  opistliotonos,  which  was  so  much  more  marked  than  before 
that  the  heels  alniot>t  touched  the  back  of  her  liead.  The  next  symptom  which 
•ppeared  Wii*j  stupor.     The  temperalure  nl  this  time  was  cousiderably  elevated. 

On  Hie  foUowing  day  there  were  no  convulsions*  and  h^r  condition  was  iitiout  the 
same  as  on  the  previous  day,  but  the  head  was  drawn  back  and  was  rigid,  and  the 
lefs  were  drawn  up  and  were  held  rigidiy.  She  lay  in  this  condition,  most  of  the  time 
in  a  stupor,  crying  out  occasion  ally,  and  moving  her  left  hand  atnl  arm  more  than  she 
did  tbif  nghi  At  limes  she  would  appear  to  be  sleeping  naturally  and  the  rigidity 
would  pa.ss  away 

The  opisthotonfis  gradually  become  more  marked  and  more  frequent  in  its  ocenr* 
rence,  and,  aJtliough  the  bowels  were  moved  r*?|rularly  every  day,  she  took  less  nourish- 
ment, and  the  temperature  continued  to  rise,  and  varied  from  37,7*  to  40°  C.  (lOU"  to 

During  the  last  week  of  her  Ufe  the  opisi  tiotonos  became  less  marked^  and  at 
limes  passed  away  entirely.  She  opened  her  eye??,  but  the  pupils  reacted  very  slightly. 
The  left  pupil  became  somewhat  larger  than  the  right  and  reacted  slightly,  while  the 
right  pupil  did  not  react  at  all.  The  spastic  condition  of  Ihe  right  wrist  and  lell  knee 
persisied,  the  patellar  reflexes  were  equal  and  normal,  and  the  child  lay  In  a  semi- 
stupor,  wtth  a  temperature  varying  tram  38.3*'  to  a9.4*  C.  (101*  to  103**  F.)^  She 
took  lesf  and  less  nourishment,  and  had  a  sljgbl  cough.  She  gradually  lost  in  weight 
ind  strength*  and  on  Ibe  day  before  stie  died  her  respirations  for  a  time  were  very 
rapid,  running  up  to  100  a  minute.      Death  took  place  apparenlly  from  ejttiaustion. 

The  iong  duration  of  this  las^t  attack^  embracing  a  period  of  eight  or  nine  weeks, 
mmde  the  diag'no^is  rer)'  diflkult. 

The  autopiry  showed  the  following  pathological  (conditions :  sunacuie  tubercular 
meningitis,  chronic  granular  ependymiMs,  chronic  hydrocephalus,  atrophy  of  the  brain- 
fuhetanre,  miliary  tnl>erculosis  of  the  lungs,  spleen,  and  kidneys,  and  chronic  titbercn* 
bsts  of  the  lung. 

Si-»me  of  the  tubercular  lesions  were  of  recent  growth,  while  others  were  evidently 
oid  ones  and  represenhitire  of  a  former  attack.  The  presence  of  older  luhercular 
leisioits  in  the  meninges,  as  well  as  of  those  which  produced  the  symptoms  in  Ibe  last 
attack  from  which  the  infant  died,  proved  that  the  case  was  one  of  recurrent  tuber- 
cular m*?ningitis. 


These  cases  of  recuirent  luberr-ular  nienlngilis  are  so  very  rare,  as  the 
disease  Is  so  uniformly  fatal  in  the  first  attack,  that  another  case  of  this 
kind  is  given : 


A  girl,  five  years  old.  entered  the  Good  Samaritan  Hospital  with  hip  dimaj»  on  the 
left  aide  and  diirsal  Pott's  disease.  Stie  was  treated  in  beil  and  did  very  well  for  a  Umet 
but  on  May  7,  after  a  week  in  wtiieh  she  showed  anorexia  and  loss  of  weight,  she  be- 
gan to  romit,  and  on  tlie  following  day  comjdained  of  headaclie  and  photophobia. 
She  rolh'd  her  head  from  side  to  side.      Her  bowels  were   constipated,  and  could  not 
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be  moved  by  enemaU,  and  her  rthidomaiJ  wtts  much  jtirsicUjil.     This  Cfintinued  fo^ 
dajfs,  with  at  tim&s  delirium,   accompanied   tiy  markf^d  drowsint^ss.     Thi?rt*  weft?     ^^'' 
plofiis  of  the  lefl  eyelidt  siifrht  coiivtilsive  moveiutinls  of  the  Hnibs,  and  fmjuenl  xMr**^'^ 
ments  nf  Ihe  hands  to  her  head,  ass  thcmirh  j?he  were  in  pain.     On  May  12  ^he      ^'' 
recovert^d  so  much  that  she  played  with  the  nther  ctiildr^ii  juid  tidied   for  her  \^<^^^ 
and  toys*     The  left  pupil,  however,  remained  a  little  smaller  than  the  rig-ht.     On       ^^ 
15Ui  of  May,  and  ugain  on  the  20th,  21st,  2»ith,  and  2Tth,  the  patient  biecame  dro^«^'^^-^  | 
and  complained  of  headuche.     In   the   intervals  hetween  these  attarks  she  seern*^^^*^ 
bright  and   welL     During  tht?  drowsy  periods  her  abdomen   was  retracted  and    h^^ 
bowels  were  constipated* 

From  tlie  27th  of  May  untii  the  20lh  nf  July  she  ftppeared  lis  well  as  usual.  Qf^ 
the  latter  date  her  h-niperalurt-  sudrlfiily  pise  to  40,1*  C.  (104.2*^  F.).  She  had  paijr 
in  tlie  head  and  photophobia,  and  the  ri|jjhl  pupil  was  larger  than  tht^  lefl.  This  IasImI 
only  two  days.  She  then  beeame  bri|rhi  aJid  welt  o^n,  and  continued  so  for  over  l«n 
wtH^ks,  On  October  2,  haviujf  hven  perfectly  well  on  the  previous  day,  *ihe  begfif*  h 
vomit  and  to  comptaiii  of  headache.  Two  days  later  stie  fell  into  a  stupor  itnd  hecaiui? 
completely  comatose.  On  t  h/lober  t>  the  left  piqiil  was  widety  dilated  and  Un*  riglil 
one  was  contrficled  hi  the  mzjt^  of  2  mm.  (i^  inch)  ;  Uiere  were  convulsive  movemenli, 
and  later  in  the  day  she  died. 

The  post-mortem  examination  stinwed  a  recent  tubercular  meningitis*  In  addi- 
tion to  these  lesions  there  were  found  some  older  large  tubercles  of  the  brain  and  the 
remains  of  the  previcms  attacks  of  tuljercular  meningitis.  No  lesion  of  imporlanre 
wiis  deteded  in  I  he  other  organs. 

It  is  not  unusual  to  meet  \rith  a  tubercular  meningiiis  secondary  to 
tubercular  disease  of  the  spine.  This  complication  occurred  in  the  fol- 
lowing case  in  a  child  four  years  old : 

The  cliild  was  being  treated  for  Pott's  disease  with  lateral  deviation  of  the 
spine.  He  was  placed  on  a  frame  for  tlve  weeks,  and  at  the  end  of  tJaal  time  he  lo^t 
in  appetite  and  weight  and  began  to  have  a  cough.  Nothing  especial,  however*  was 
found  in  the  hings.  The  howels  beoime  constipated,  and  he  then  began  lo  have 
some  menLil  disturbance  and  to  vomit.  A  few  days  later  he  became  unconscious*  and 
un  examining  him  his  pupils  were  found  widely  dilated,  uneven,  and  not  re^s ponding 
to  light.  Hit?  temperature  was  usually  about  M.8^  (\  (102^  F.)-  The  pulse  and 
respirations  were  soniewliat  tjuickened.  His  bead  was  retracted,  and  on  the  day  of 
his  death  he  had  a  convulsion. 

Tubercular  meningiiis  may  also  occur  in  connection  with  disease  of  the 
hip,  the  latter  being  nuich  more  common  tlian  wtieu  Ihe  spine  is  aireeted. 

The  following  case  (8)  illustrates  this  complication : 

A  child,  four  years  iilil,  WEis  twMUp  treated  by  an  irregular  practitioner  for  discaae 
of  the  hip-joint.  The  cliild  h^vd  b**en  iillovvpd  to  drag  itself  .iIkjuI,  and  ttie  treatTnent 
had  bei*n  with  drugs  and  ntit  by  apparatus.  WhfMi  the  child  was  placed  under  Dr. 
Brown's  care  he  had  hitn  t^iktin  lo  the  country  and  placed  in  a  house  and  room  where 
all  the  hygienic  5*urrt)undings  were  gtiod.  He  kept  the  cliild  in  bed  and  treated  it  by 
means  of  the  metliod  of  extension  usually  employed  in  ttiese  castas.  The  child  at  tirst 
began  to  improve,  but  after  a  f*nv  weeks  lost  in  w**i^fht  nod  in  appetite,  lis  l*Mnp»'ra- 
ture,  which  had  been  varying  from  >S7.2°  to  :V7.7°  C.  (Hi)^  to  lot>^  F.).  ttm}  tg  frrtin 
39.4^  to  40°  C.  (10:i°  to  104°  F,).  A  few  days  later  I  he  chitd  l>ecame  somnoWnl  and 
had  convulsions. 
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eil  t  saw  the  case  with  Dr,  Brown  il  was  eviHenUy  nnc*  of  luhpiTQlar  menin- 
KuvtiUy  secondary  to  disease  of  the  hip-joint,  and  the  child  died  wilhin  twenty- 
rs  aJler  I  had  eiamin^  it. 

s  tubert'ular  form  of  otitis  is  not  uncommon,  and  it  may  be  the 
^jKJint  for  tubercular  meningilis.  Surgeons  should,  therefore, 
carefully  the  possible  complication  of  tubercular  niDningiiis  ^vhen 
f  tubercular  disease  of  the  bones  and  joints  and  of  the  ear, 
*  following  case  was  one  of  tubercular  meningitis,  associated  with 
te  miliary  tuberculosis,  occurring  in  my  wards  at  ttie  Children's 
il.  The  pathological  appearances  on  the  base  of  tlie  brain,  as 
on  autoj»sy»  are  represented  in  Plate  L,  frontispiece, 

!  child  enler«Hl  Ihe  hospital  on  September  IS.  She  was  three  years  of  ug^ 
e  exception  of  an  aUack  of  whoopinif-cou^h  she  had  been  Wf*H  until  twowpeki 
iitranc^,  when  stie  was  tak^n  with  voniitini^aiicl  diarrhtva,  Bhe  complained  of 
fi  and  pain  in  her  stomach.  ;*ud  there  had  tieen  continuous  fever.  The  iliairhteii 
fi*w  days,  and  she  then  tiecame  ronstipated.  Four  days  before  enlrajiue  Ihe 
of  her  neck  became  stiff.     No  further  history  could  he  obtained, 
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Tutiereular  monlnfcttfd.    Apt«.  2  y««fs. 


eph)3irai  examinatjon  showed  the  child  to  \m  well  ileveloped  and  fairly  nnur- 
mt  aniemic.  She  lay  in  a  stupor  most  nf  the  time*  but  could  be  aroused.  The 
rere  equal  and  reacted  sluggishly.  The  toni^ue  was  coated,  the  throat,  heart,  and 
towed  nothini^.  The  head  wns  slijihtly  retracted,  and  the  posterior  muscles  of 
It  wtre  ri|fid.  The  abdomen  was  not  ret  railed,  nnd  nolhmg  abnnrniiil  was  de- 
A  iftcAjT  chr^brair  was  present.      The  knee-jerts  were  normaL      Babinsky^s 
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On  Septemher  14  there  were  some  convulsive  movements  of  the  right  extremities, 
and  breathing  was  somewhat  labored. 

On  September  15  the  child  took  her  food  very  poorly,  and  could  not  swallow  wefl. 
There  were  convulsive  movements,  but  no  general  convulsion. 

On  September  16  the  legs  were  rigid  and  held  in  extreme  extension  most  of  the 
time.     The  pupils  were  unequal  and  dilated,  and  did  not  react  to  light 

On  September  17  strabismus  of  left  eye  developed,  but  was  not  constant  There 
was  convulsive  twitching  of  the  limbs,  with  rigidity  most  of  the  time.  The  &ce  was 
flushed,  perspiration  was  very  free,  and  the  abdomen  was  somewhat  distended. 

On  September  18  the  condition  remained  the  same,  except  for  the  additional  symp- 
tom of  Cheyne-Stokes  respiration.  The  rectal  feedings  were  not  retained,  and  it  was 
impossible  to  insert  a  catheter  for  nasal  feedings,  owing  to  the  swollen  oonditioa  of 
the  mucous  membrane  of  the  nares  and  the  difficult  breathing. 

On  September  21  the  respiration  had  become  more  sighing  in  character.  The 
child  perspired  ver>'  freely.     The  white  blood  count  was  8000. 

On  September  22  the  condition,  which  had  remained  practically  the  same,  except 
for  the  rising  temperature  and  accelerated  pulse,  became  worse.  The  child  seemed  to 
grow  weak  rapidly,  and  the  respirations  and  pulse  became  irregular  and  the  child 
tinally  died.     Chart  9,  page  425,  shows  the  course  of  the  temperature. 

Lumbar  puncture  was  performed  immediately  after  death,  and  a  slightly  cloudy 
fluid  with  flecks  of  fibrin  was  obtained. 

The  autopsy  showed  the  original  focus  to  be  in  a  bronchial  lymph-gland,  which 
was  enlarged  and  caseous,  with  a  cavity  at  the  centre.  There  were  found  miliary  tube^ 
culosis  of  the  lungs,  liver,  spleen,  and  kidneys,  tubercular  meningitis,  and  tubercular 
bronchial  glands.  The  brain  weighed  1080  grammes.  At  the  base,  around  the  poos, 
and  in  the  Assure  of  Sylvius  there  was  a  yellow,  gelatinous  material,  while  along  the 
blood-vessels  of  the  pia  were  scattered  numerous  miliary  tubercles,  sometimes  single 
and  again  confluent. 

Tlie  following  was  a  case  of  tubercular  meningiUs  with  symptoms  of 
comparatively  short  duration  and  associated  with  a  general  miliary  tuber- 
culosis. It  is  especially  interesting  in  that  the  tubercular  process,  as  shown 
by  the  autoi)sy,  and  as  represented  in  Plate  1.,  frontispiece,  was  most 
highly  and  typically  developed  on  the  convexity  of  the  brain  instead  of  at 
the  base,  as  is  generally  the  rule. 

The  child  was  two  years  old.  She  had  been  losing  flesh  and  strength  for  about 
two  months.  Two  weeks  before  entering  my  hospital  wards  she  Avas  taken  with 
vomiting  without  special  reference  to  the  taking  of  food.  This  Avas  the  only  symptom 
the  parents  noticed  until  three  days  before  entrance,  when  convulsions  and  fever  de- 
veloixMJ.     Nothing  more  definitt  could  be  learned  from  the  parents. 

The  physical  examination  showed  a  child  who  was  fairly  developed  and  nourished. 
pale,  pupils  widely  dilated,  the  ri^rht  reacting  sluggishly,  and  the  left  not  at  all.  The 
eyrs  wt^re  rolled  up,  hut  there  was  no  strabismus.  The  head  was  retracted,  there  was 
iK^  tenderness  alon^  the  spine.  The  tongue  was  slightly  coated.  There  was  a  slight 
rosary.  The  throat,  heart,  lungs,  and  abdomen  presented  nothing  abnormal  so  far  as 
could  be  (letcrmineil.  There  were  no  peterhiie.  A  tache  ctrkbrale  was  present.  The 
knee-jerks  were  sli^rhtly  exa;r<rerated  on  both  sides.  The  plantar  reflexes  were  nonnal. 
Bal»in>ky's  sijjn  was  present  in  both  feet.  Kernig's  sign  was  absent  The  child  lay 
in  a  stupor.      The  white  blood  count  was  6000. 

Oil  tlie  tollowiii};  day  there  were  convulsive  twitchings  of  the  right  arm  and  right 
siile  of  the  face.     On  the  third  day  after  entrance  these  signs  became  more  marked, 
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eipimtions  Cheyne-Stcikes  in  character,  the  pulse  rapid*  irregular,  and  Binall. 
wi?rt*  no  oonvulsioDE  of  the  entire  body,  but  the  rt^ht  arm  yvsas  flexed  at  ttie 
ttlbow.  These  sfiuptoms  continued  untik  the  fourtti  day,  when  the  child  died.  The 
eooiBir  of  the  lempefiiture  is  shown  in  Chart  10,  pa^e  425, 

rLuiiiK'u-  puncture,  done  ininiedialeiy  aflt^r  death,  gave  a  slightly  turbid  Huid,  and 
lof  Ubrin  ^paraled  ouL  No  tutiercle  baciUl  were  discovered  in  the  sediment  from 
lir  (iiiuHurK* 
A!  th«<  fiutop^y  llir  following  condition  of  the  brain  was  found  : 
Th<»  dura  was  tense  and  bulging  ;  the  superior  loDgitudinal  sinus  was  normal  ; 
tlie  gyri  were  flattened  ;  the  sulci  were  partly  oli  I  iterated  ;  the  vessels  of  the  pi- 
mrhnoid  over  the  veriei  w^ere  nifirkedly  injected^  and  the  rerebro-gpinal  fluid  t'onsid- 
trnbly  incresised,  In  the  pla  mater  over  the  snpe*rior  fturface  of  tb#*  right  frontal  lobe, 
|i.nii  extending  to  the  mesial  surface,  was  an  area  5  by  3  em.,  with  opaque,  frayisb- 
rlioir,  single  and  conglomerate  tubercles  ;  the  single  tubercles  iiveragiug  oru?  mm.  In 
Tubercles  wert?  present  in  great  numbers  in  the  sulci,  adjacent  to  the  blood -vessels, 
III  wei^  miso  distributed  upon  the  gyri  ov**r  both  hemispher«:'s.  bul  especially  over  the 
sur^ices  of  the  panetal  bibt's.  About  ttie  opMc  chiasm  and  interpeduncular 
was  a  uia^s  of  ^ernj-opaqtje  gelatinous  material  beneiilti  the  turbid  jiia.  Around 
the  branches  of  the  middle  meningeal  artery,  and  especially  in  the  Sylvian  fissure,  was 
%n  uliundant  difTui^e  flbri no- purulent  exudation.  Sca^ttered  tubercles  were  found  over 
Uk  tMss^,  l"it  in  less  numbers  than  over  the  vertex.  Many  were  scarcely  visible,  being 
murlf  transparent  and  less  ttian  a  millimetre  in  diameter. 
^^  Tliti  anatomical  difig^osis  was  :  tubercular  meningitis,  acute  miliary  tuberculosis 

^^nf  the  lungf»  tut>ercular  ulceration  of  tlie  inteattnes,   tut>erculosis  of  the  mesenteric 
Kfisph-liodes,  and  a  mild  degree  of  rhachitis. 

B  TUBEBOULOSIS  OF  THE  JOINTS. 

H        Ttibeprular  disease  tjf  tiiu  joints  is  essentially  a  disease  of  i-hildhood ; 
Hit  is  rarely  eongenilali  and  under  one  year  is  not  eoninion.     In   l:J44 
Hcases  of  hip  disease,  1000  occurred  under  fiHeen  years  of  age.    (Bradford 
and  L**vett.)     In  hip  disease,  for  exani|de,  a  series  of  cases  froTri  the  New 
York  Dis|>ensarj'  showed  that  Ho  occurred  under  thrive,  lUG  frnin  three 
llo  five,  509  from  five  to  ten,  140  from  ten  to  fifteen,  and  ^$  over  fifteen 
lyears.     This  may  be  taken  as  fairly  representative  of  the  general  liability 
|lo  the  diseases  at  different  ages. 

At  Uie  Children  s  Hospital,  Boston,  from  1869  to  1893,  3820  eases  of 
[miosis  of  the  joints  were  as  follows: 

TA^LE   62. 

^i|iiii;. *........, 1964 

BIp. . . I40f 

Attkl*,                                    -,..,*.... ,.  300 

Enw.,                                    ,,...    ..^.. 104 

Wrttt ., ......  20 

fihoiild«r.. .                              ....^ ...,. .......  15 

KIbow.,. ....  15 

These    figures   are    similar   to    those    reported    by    other   Americ*an 
lolhoi^. 

With  regard  to  the  causation  of  tubercular  <Usease  of  the  joinir  it  may 

staled  that  the  element  of  heredity  h  to  be  found  in  a  lar^re  proportion 

'  eases,  which  is  variously  estimated,  the  percentage,  according  to  dilfer- 
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ent  authors,  varying  from  twenty-four  (Croft)  to  sixty-eight  (Gibney);  an 
average  estimate  would  perhaps  be  forty  per  cent.  (Nichols). 

Traumatism  is  accepted  as  being  the  cause  of  chronic  disease  of  the 
joints  in  certain  cases  (Konig) ;  this  percentage,  also,  is  variously  estimated 
from  thirty-five  to  fifty  per  cent.  Chronic  tubercular  disease  of  the  joints 
follows  in  certain  cases  after  the  exanthemata,  especially  measles  and 
scarlet  fovor. 

PATnoLOfiY. — Tuberculosis  of  the  joints  in  children,  as  well  as  in 
adults,  is  now  much  more  uniformly  regarded  as  being  of  bony  origin 
than  was  formerly  supposed. 

The  (existence  of  a  primar\'  synovial  tuberculosis  in  children  must  be 
regarded  as  extremely  rare,  and  only  to  be  demonstrated  by  the  examina- 
tion of  all  parts  of  the  bones  entering  into  the  formation  of  the  joint 
Finding  a  tuberculosis  of  the  synovial  membrane  at  operation,  with  an  ob- 
vious bony  lesion,  cannot  be  accepted  as  proof  of  primary  synovial  disease. 

The  original  statement  of  Volkmann  is,  ^'  The  fungous  inflammation  of 
the  joints  in  children  and  adults  begins  generally  not  at  all  as  an  arthrop- 
athy, but  as  a  pure  osteopathy,  with  a  very  circumscribed  condition  of 
tubercular  osteitis.'' 

Nichols,  in  the  examination  of  one  hundred  and  twenty  tubercular 
joints  from  children  and  adults,  did  not  find  one  joint  where,  if  all  the 
bones  entering  into  the  joints  were  sawed  open  in  thin  layers,  one  or 
more  old  bone  foci  were  not  found. 

The  process  by  which  joints  become  afTected  by  tubercular  disease  is 
as  follows :  A  tubercular  focus  develops  in  the  spongy  tissue  of  the  bone 
near  th(»  e{)iphysis,  and  by  an  extension  of  this  process  the  bone  is  de- 
strcjyed  in  the  line  of  least  n»sLstance,  which  is  usually  towards  the  su^ 
face  of  the  joint.     When  perforation  of  the  joint  by  this  focus  occurs,  the 
tuberflo  bacilli  obtain  accc^ss  to  the  joint  cavity  and  a  tuber(*ular  syno- 
vitis begins.     From  this  point  destruction  in  any  direction  is,  of  coiirse, 
l)ossibIc.     Under  favorable  conditions  of  rest  and  separation  of  the  surfaces 
of  the  joint  by  traction,  in  certain  cases,  nature  tends  to  limit  the  process 
by  n^pairing  and  replacing  the  tubercular  tissue  by  the  formation  of  fibrous 
tissue  which  grows  into  and  replaces  the  tubercular  material.     The  soft 
parts  around  the  joint  are,  of  coui*se,  secondarily  affected,  and  abscesses 
ari'  a  fnMjucnt  complication. 

The  cont(?nls  of  a  tubercular  abscess  may  be  sterile  so  far  as  pyogenic 
or^iuiisnis  are  concenuKl,  or  th(\v  may  contain,  especially  in  their  later 
staLfes.  pyo^'enic  orfranisnis.  Tubercle  bacilli  are  to  be  found  in  th<*se 
abscesses  in  only  about  one-tliinl  of  the  cases,  and,  as  a  rule,  only  after 
projoniicd  search.  Inoculation  experiments  must  be  relied  upon  in  the 
rnaj(»ri(y  of  cases  to  establish  their  presence.  The  presence  of  leucocy- 
l(»sis  hi  a  child  willi  disease  of  a  joint  dc>es  not  establish  the  presence  of 
})yo«:enic  orjjanisnis 

SvMi'TOMs. — Hip. — (Mironic  tubercular  disease  of  the  hip-joint,  com- 
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motihr  known  n^  ]ii\i  disease,  most  oflt^n  begins  with  lameness,  parnxysmal 
€fir-s  at  ii%ht,  and  a  stiiTness  in  the  joint  which  is  more  noticeable  in  the 
morning  llian  n\  ui^hi.  The  pain  is  more  often  referred  to  the  knee  than 
to  the  hi[k  said  may  bo  very  severe  or  may  be  sliiflit. 

On  examination  in  (he  early  stages,  the  Joint  is  found  to  be  somewhat 

linijtiK]  jn  its  motions,  the  trochanter  Ls  slightly  Ihiclser  than  the  one  in 

Well  Umb,  and  wastin^^  t»f  the  muscles  occurs  in  the  Uiigh  and  the  calf. 

The  firfignosis  in  early  eases  is  excellent  for  the  restoration  of  a  useful 

[finih,  and  evun  in  the  late  cases  the  adoption  of  treatment  by  traction  gen- 

^  '^'^  about  [jond  results.     It  must,  however,  be  reinembeR^d  that 

,„.  irt*n  are  tnborcular,  and  that  a  certain  number  of  them  develop 

tuberealar  meninptis  in  the  course  of  the  disease. 

Spine. — ^*tiroriir  tuben'ular  disease  of  the  spine,  or  Pott's  disease, 

bt^ts  usually  wilh  stiffnt*ss  of  the  back  and  pain  on  exertion,  vvhidi  is 

in  most  euBi's  rt^ferred  to  the  peripheral  end  of  the  nerves,  so  tlial  the 

I  pain  may  be  roni plained  of  either  in  the  abdomen  or  chest.     Such  <  hik 

dren  walk  wilh  a  guarded  gait  and  stit^ly,  and  when  tired  support  tli**ni- 

seives  by  ieaning  on  furniture  or  by  rt^stiiig  the  tiands  upon  the  thighs. 

In  the  cervical  region  torticollis  and  dif!icult  breathing  at  night  may 

Ihe  oiily  symptoms.     In  the  lumbar  mgion  one  symptom  generally 

red  is  an  a]j|rarent  lordosis,  in  wliicli  the  child  leans  far  backwarfi. 

Bualy^is^  which  occurs  in  a  certain  proportion  of  eases  due  to  a  pressure 

Cmni  meotnjntis  ori^'inatinj;  at  ttie  seat  of  tlie  disease,  may  be  the  first  symp- 

it  is  aecompanied  by  increased  reflexes  and  a  loss  of  power  in  tlie 

Psoas  abscess  is  a  eonuuon  complication  in  the  lower  part  of  the 

Icohinin,  and  the  first  sym|)tom  noticed  in  this  eom|>lication  is  generally 

I  inabifity  to  hypen?xiend  the  leg  uf»on  the  aJTected  side.     The  chief  sign 

I  to  b**  n*lied  uptm  in  the  diagmisis  Ls  stiffness  in  some  part  of  tlie  spine, 

[Thiis  i»  most  easily  delected  by  having  the  child  stoop  to  pick  up  objects 

[fmiti  the  flour,  and  by  laying  the  ehild  on  the  face  and  flexing  tlie  spine  by 

|fifting  tlii^  b«>dy  hy  the  N^gs.     The  ai)[»eaninL'e  of  a  knuckle  uucurs  early 

I  in  tbe  dis4^ase,  hut  it  is  most  important  that  the  diagnosis  should  be  made 

|l>efore  this  knuckle  occurs,  or  while  it  Ls  still  small 

The  pnjgnosis  is  perliaps  not  so  favorable  as  in  hip  disease^  but  in 
early  cases  Uie  results  are  usually  excellent,  and  even  in  late  cases  much 
ii  fo  be  gained  from  accurate  sup(*ort  to  ttje  spine. 

Knee. — Chrotuc  tubercular  disease  of  the  knee-joint,  or  iiittt^r  (Mum, 

k  moet  oRen  made  erident  by  swelling  of  ttie  knee  of  a  chronic  charac- 

^icr^  as  a  rule  accompanied  by  pain.     The  child  is  apt  to  walk  with  the 

Hknife  somewhat  bent^and  it  is  often  djITieult  to  fully  extend  it.     Motion  in 

Hlbe  knee-joint  is  limited  <Tnd  the  joint  may  or  may  not  contain  fluid.    The 

thaiBcter  of  tJie  swelling  is  commonly  that  of  a  gelatinous  mass  involving 

the  joint  rather  than  a  mass  of  fluid  litlirig  it.     The  occurrence  of  bony 

eniaj^aneiit  is  most  sigruficant  tts  probably  establishing  the  existence  of 

chronic  tubi^ntulosis. 
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Fig.  107. 


In  the  dia^osis  much  dilficulty  is  often  experienced  in  determining 
between  chronic  disease  and  sprains.  It  may  be  said  in  general  tliat 
chronic  sprains  in  children  are  not  very  common,  and  that  it  is  not  wise 
to  make  such  a  diagnosis  until  after  recovery  has  occurred. 

As  to  the  prognosis,  chronic  tuberculosis  of  the  knee-joint  apparently 
runs  a  much  less  severe  course  than  that  of  the  hip  or  spine,  and  is  most 
favorably  affected  by  elficient  treatmeni 

Chronic  tubercular  disease  of  the  other  joints  is  characterized  by 
swelling,  more  or  less  stiffness  and  pain,  and  such  joints,  as  a  rule,  present 
the  same  symptoms  as  those  described  in  speaking  of  the  knee. 

Tubercular  Dactylitis. — Tubercular  dactylitis  is  a  tubercular  disease 
of  the  phalanges  of  the  hand  and  foot     Usually,  the  cartilaginous  ends 

of  the  bones  are  not  affected ;  the 
bone  appears  lai^ger  in  diameter 
than  is  normal  and  is  pyriform 
in  shape.  This  enlargement  is 
due  to  the  increased  size  of  the 
periosteum  which  forms  a  new 
layer  of  bone,  and  this  new  layer 
of  bone  may  be  very  thin.  Fre- 
quently the  tubercular  centre 
-r  opens  to  the  surface  by  one  or 
several  tubercular  sinuses;  heal- 
ing in  such  cases  may  occur 
spontaneously,  but  operation  in 
advanced  cases  is  advisable.  A 
permanent  defonnity  may  arise 
from  the  removal  of  the  diseased  phalanx. 

Fi^^  107  represents  a  tubercular  dactylitisof  the  third  finger  of  the  left 
hand  of  an  infant. 

TUBERCULOSIS  OP  THE  THYROID  GLAin^. 
Althou^'li  tuberculosis  of  the  thyroid  gland  may  occur  as  a  primary 
disease?,  it  is  exc.'eedingly  rare,  the  disease  practically  being  always  second- 
ary to  a  ^a'uc^nil  miliary  tuberculosis,  and  not  presenting  symptoms  which, 
as  a  rule,  can  enal:)le  us  to  make  a  diagnosis  during  life.  Amyloid  de- 
genenitioii  of  lli(»  thyroid  jjland  may  occur  as  the  result  of  a  chronic 
tuberculosis,  cspi^cially  of  the  joints. 

TUBERCULOSIS  OP  THE  THYMUS  GLAND. 
Tuberculosis  of  the  thymus  gland  may  occur  in  general  tuberculosis, 
but  is  never  j)riniary. 

TUBERCULOSIS  OP  THE  PANCREAS. 
Tuberculosis  of  the  pancreas  may  occur  in  general  tuberculosis,  but  is 
never  a  j)riinary  disease.     Amyloid  degeneration  of  the  pancreas  may 
occur  as  a  result  of  chronic  tuberculosis,  especially  of  the  joints. 


Tiibt^rcular  daotj-liti?. 
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TUBBRCITXX>S1S  OF  THE  SPLBEN. 

Tubercular  lesions  of  the  spleen  are  always  secondary.     They  occur 

only  in  Uie  form  of  small  miliary  tubercles.     Amyloid  degeneration  of  tlie 

spleen  may  occur  as  a  result  of  chronic  tuberculosis,  especially  of  Uie 

joints. 

TUBEROHLOSIS  OF  THE  LIVER. 

Tuliercular  lesions  of  the  liver  are  always  secondary.     They  appear 
m  the  form  of  small  miliary  tubercles  and  cheesy  nodules.     Amyloid  de- 
generation of  Ihe  liver  occurs  in  certain  cases  of  tuberculosis,  especially 
where  there  is  wasting.     Tuberculosis  is  not,  however,  a  primary  disease 
of  the  liver,  but  a  symptom  of  tuberculosis  elsewhere,  especially  of  the 
antfs  and  joints,  and  is  not  so  common  in  chiUiren  as  in  adults.     Tuber- 
of  the  liver  occurs  in  connection  wth  general  tubercular  disease 
other  oi^gajis,  and  does  not  in  iLself  present  any  especial  characteristic 
manifestations.    The  rare  instances  in  which  large  caseous  masses 
obstruction  and,  later,  dkintegration  of  the  tissues,  with  hepatic  en- 
krgemeTit  and  abscess,  are  not  usually  recognized  during  life. 

TUBEROUIiOSIS  OF  THE  KEDNBY, 

Tuberculosis  of  the  kidney  in  children  occurs  in  two  forms :  ( 1 )  As  a 

^mttiary  tuberculosis,  the  tubercle  bacillus  being  conveyed  into  the  tissues 

by  the  blood.     This  form  i-arely  reaches  any  clinical  importance.     (2)  As 

Ka  tuberculosis  beginning  in  the  pelvis  of  the  kidney  and  extending  from 

HlbiB  into  the  cortex-    This  form  is  by  far  the  most  serious  In  its  symptoms 

Hbid  results.     The  detection  of  the  tubercle  bacillus  in  the  unne  in  these 

emes  is  the  only  positive  sign  of  the  disea^^e.      The  symptoms  are  those 

of  a  pyelonephritis  represented  by  pus  in  the  urine,  an  irritable  bladder, 

and  sometimes  the  presence  of  a  tumur  or  abscess  in  the  renal  region. 

Thtf  treatment  is  essentially  surgical.    Amyloid  degeneration  of  the  kidney 

t  occur  as  a  result  of  chronic  tuberculosis,  especially  of  the  joints. 


TOBEIROUIiOSEES  OF  THE  BLADDER. 
TubercTulosis  of  the  bladder  is  very  rare. 


TUBEROUIjO^S  of  the  TESnCLR 
'As  compared  with  the  frequenry  of  its  occurretice  in  adults,  tubercu- 
^kr  disease  of  ttie  testicle  is  rare  in  infancy  and  rluldhood.     When  the 
Btoaeaae  is  present  ttie  gland  is  considerably  swollen  and  otlen  noduJar,  but 

mreJy  very  tender.  As  the  disease  progresses  adhesions  may  form  with 
H  Ihe  tissues  of  the  scrotum,  and  Ihe  degenerated  material  may  be  dis- 
Hdiarged  tlirough  a  fistulous  Irart.  General  treatment  U  indicated  if  the 
^Hlpase  is  just  starting,  but  if  it  has  already  destroyed  the  usefulness  of 
^Tte  gland  it    i^  safer  to  operate  inmu^diately  and  rc*rnrjve  the  focus  of 

infection.  Here,  of  course,  we  should  be  guided  by  the  conditions 
Helsewhere. 
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tubbrouijOsis  of  the  bklln. 

The  cause  of  what  is  now  known  to  be  tuberculosis  of  the  skin 
(lupus  or  scrofuloderma)  was  for  many  years  unknown.  It  was  desig- 
nated by  various  terms  according  to  the  different  forms  which  it  assumed 
on  the  skin.  Thus,  in  one  form  it  was  called  lupu^^  and  in  another 
scrofula.  We  now  know  that  all  these  forms  are  caused  by  the  same 
micro-organism,  the  tubercle  bacillus,  and  that  this  bacillus  may  find 
its  nidus  in  the  skin,  as  it  does  in  all  other  organs  of  the  body,— that 
is,  we  may  have  a  local  tuberculosis  of  the  skin.  The  disease  does  not 
diller  in  the  child  in  its  appearance,  its  course,  and  its  general  symptoms 
from  that  met  with  in  the  adult.  As  a  rule,  it  causes,  next  to  syi)hilis, 
the  greatest  destruction  of  tissue  of  any  known  disease  of  the  skin.  The 
time  of  its  appearance  varies,  but  it  is  more  common  in  adults  than  in 
children. 

Treatment. — The  treatment  is  the  same  as  in  adults.  The  funda- 
mental object  to  be  obtained  is  the  destruction  of  the  diseased  tissue. 
Where  there  is  a  small  isolated  area  which  can  be  easily  removed  by  the 
knife,  this  method  of  treatment  should  be  employed.  We  must  remem- 
ber, however,  that  by  this  method  it  is  almost  impossible  to  avoid  re- 
moving the  sound  tissue  with  the  diseased,  and  that  such  good  results 
as  the  avoidance  of  unsightly  scars  are  not  obtained  so  well  by  this 
method  as  by  others.  Therefore,  when  the  tissues  are  extensively  dis- 
eased, and  areas  are  involved  where  it  is  desirable  to  avoid  scarring,  such 
as  the  face,  a  locality  which  is  ver}'  frequently  attacked  by  tuberculosis, 
the  actual  cautery  and  electro-cautery  may  preferably  be  used.  Various 
caustics,  as  the  solid  stick  of  nitrate  of  silver,  as  recommended  by  the 
Vienna  School,  have  been  found  of  much  value.  This  disease,  under  all 
circumstances,  is  very  intractable  to  treatment;  and  often  causes  great 
deformity. 

EPIDEMIC  CEREBRO-SPINAL  MENINGITIS. 

Ef>id(^mic  cerebro-spinal  meningitis  is  a  primar}'  acute  infectious  disease 
causcHJ  by  the  diplococcus  intracellularis,  and  characterized  primarily  by 
lesions  of  the  piamchnoid  of  the  brain  and  cord. 

Eti()L()(;y. — The  cases  of  cerebro-spinal  meningitis  which  have  occurred 
in  Boston  and  its  vicinity,  including  my  own  cases  at  the  Cliildren's 
Hosi)ital,  reportc^d  by  me  in  1895,  have  been  so  exhaustively  treated  by 
Councilman,  and  Mallory  and  Wright  in  the  Report  of  the  State  Board  of 
H(\'ilth  of  Massachusetts  for  1898.  that  in  my  description  of  the  disease  I 
must  acknowled^re  at  once  my  indebtedness  to  these  investigators  for  the 
us(^  which  I  have  necessarily  made  of  their  work. 

As,  for  tlie  fii-st  time  in  the  history  of  the  disease,  the  lesions  have 
been  studied  from  the  stand-point  of  their  bacteriology,  this  work  should 
be  taken  as  the  standard  by  which  we  are  to  be  guided  in  the  study  of 
the  pathology,  symptoms,  diagnosis,  and  prognosis  of  the  disease. 
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CdftbrcHspiiLal  memngriUs  was  first  reeognb,ed  and  described  by  Vieus- 
SMiux  ill  Ueneva  In  1805,  The  tirst  case  whkh  octmrred  in  America  was 
in  1809*  The  disease  may  occur  iti  beasts  as  well  as  in  man,  and  has 
been  mach  more  wide-spread  and  irequenl  in  America  Ihan  in  Europe. 
(I  is  rare  in  mCancy,  but  is  more  cunmion  in  children  than  in  adults. 
The  contagiaus  nature  of  the  disease  is  somewhat  doubtfuh  There 
seems  lo  be  a  hipjh  dej?Tee  of  immunity  to  a  second  attack.  The  incu* 
baiion  is  unknown.  The  disease  may  be  epidemic  or  sporadic.  The 
mode  of  entrance  of  the  organism  is  unknown,  but  may  possibly  be 
lhrou|?h  Iho  nose. 

Pathologt , — Nervotig  Syntmi ;  MenmgeK — The  inflammatory  process 
is  rhamcterized  by  purulent,  sero-purulent,  and  fibrino-purulent  exuda- 
tion, rhielly  in  the  sulci  along  the  vessels  of  the  choroid  plexus^  and  is 
usiiaJly  most  pronounced  at  the  base,  but  at  times  is  more  marked  on 
the  conveatity  of  the  brain,  especially  over  the  parietal  and  occipital  lobes. 
The  meninges  of  the  cerebellum  are  always  affected.  The  nienin(?es  of 
the  entire  brain  are  rarc^ly  involved,  although  occasionally  lai^re  areas  are 
inrluded  in  the  inilammatory  prt>cess.  The  longer  the  duration  of  the 
disease  the  more  extensive  are  the  lesions.  In  the  very  chronic  €BB^ 
redema  and  gt^neral  thickening  of  the  meninges  are  tiie  characteristic 
fealnres  of  the  lesions, 

The  inflammation  is  confined  chiefly  lo  the  piarachnoid ;  the  dura  is 
but  sllghlly  involved,  and  the  subdural  space  is  increased  by  the  fluid 
exudate. 

In  Uie  most  acute  eases,  in  which  Uie  macroscopic  changes  are  very 
sl^ht^  the  lesions  are  shown  by  microscopic  examination  to  consist  chieily 
of  puniient  inhltration  of  the  meninges,  with  injection  of  tJie  blood- 
%'essels.  The  polynuclear  leucocytes  are  massed  in  some  places,  scattered 
in  others,  and  with  but  little  fibrin  among  them.  The  absence  of  eosino- 
philic cells  is  notable.     Tliere  is  no  e\ideiice  of  proliferation  of  tissue. 

In  U]e  more  advanced  cases,  on  the  other  hand,  there  are  lange  num- 
bers of  cells,  chiefly  polynuclear  leucocytes,  lying  in  the  dilated  lymph- 
spaces  of  the  tissue.  The  presence  of  red  blood-corpuscles  is  rare.  The 
fibrin  is  present  in  considerable  amount,  otien  stiowing  hyaline  changes, 
but  is  never  so  great  as  in  the  meningitis  produced  by  the  pneumococcus. 
lurgc*  epithelioid  cells,  from  two  to  eight  times  the  diameter  of  a  leuco- 
k'jti*,  and  filled  with  leucocytes,  or  rarely  with  lymphoid  cells,  are  often 

.  but  their  origin  is  obscure.  The  vessels  are  dilated,  and  at  times 
Vontain  thrombi.  Prnlifemnve  changes  within  l!ie  inlima  of  the  arteries, 
twiiich  are  common  in  tubercular  or  pneumococcus  meningitis,  are  rarely 
und. 

Ill  Ihe  acute  cases  the  macroscopic  and  microscopic  changes  in  the 
iges  of  the  cord  are  very  similar  fo  those  of  the  brain.  The  cord  is 
alwa>^  somewhat  affected,  and  occasionally  to  a  greater  degree  than 
Uie  bmiu.     The  injection  of  the  dura  is  especially  intense-    The  fluid  in 
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^rni)kh  ftiej  with  sollened  centres  and  hemorrhagic  and  frdeniatous  tissue 
between  them  are  faund.  The  central  areas  represent  a  purulent  in  ill- 
initjon  iif  tlie  tissue  with  abscess  formation.  Tlie  foci  of  consolidaUon 
sut!  not  t>ronchiaI  in  origin.  The  infection  of  tlie  lungs  by  the  diplococ- 
cms  is  prtrbabiy  by  means  of  the  blood  raihtr  than  of  the  bronchi  and 
mamy  occur  m  almost  any  period  of  the  disease.  In  all  these  cases  mi- 
meiise  numbers  of  diplococci  are  found  w  ithifi  the  pus^eells. 

i^Jfim. — ^The  size  of  the  spleen  h  genenilly  smaller  than  in  most  of 
Ihe  acute  diseases,  although  there  is  considerable  variation.  The  increase 
in  si^e  is  due  chietly  to  h\'penemia.  There  is  very  little  change  in  the 
histological  appearances  of  the  spleen* 

Lymithaiirf  AW^jt. — There  is  usually  no  enlargement  of  the  lymphatic 
nodt'S  except  in  tht?  corjiphcated  cases,  jtnd  tlicre  are  no  microscopic 
cbaitgies  t>eyond  the  injection  of  the  blood-vessels. 

JUwr. — ^The  hver  is  usually  pale  and  cloudy  on  section,  and  in  some 
cises  there  is  slight  increase  in  the  librous  tissue  with  cellular  intiltration. 

Aw/«*"^^*. — The  kidneys  show  acute,  degenerative  lesions  in  ail  cases, 
but  a  nephritis  is  rare  if  the  meningitis  is  uncomplicated. 

Skin, — Lesions  of  the  skin  are  rare ;  when  present,  they  are  in  the 
[lature  of  ecchynioses  with  intense  congestion  of  the  surrounding  vessels, 
and  witli  some  infiltration  with  pus-cells  beneath  the  epilheliuMu 

In  addition  to  the  parenchymatous  degeneration  of  the  lieari,  liver,  and 
eys,  there  are  a  certain  number  of  other  secondary  k*sions  frequently 
with,  such  as  subserous,  punctate  heujorrhages  in  the  endocardium, 
hyaline  and  granular  degeneration  hi  the  voluntary  striated  muscles,  occa- 
sionally multiple  abscesses  in  various  parts  of  the  body,  suppurative  in- 
flamniation  of  the  joints,  and  choroiditis. 

I       The  li^ions  are  essentially  the  same  in  the  epidemic  and  sporadic 
cases  of  cerebro^splnal  meningitis. 
TiPfis  OF  THE  Disease, — There  are  certain  types  of  epidemic  cerebro- 
spinal meningitis  which  differ  so  markedly  as  to  deserve  special  mention- 
The  cases  may  be  either  acut/^  c>r  chronifi.     Tlie  acute  cases  are  those  in 

Iwhicli  active  symptoms  last  for  about  fifteen  days,  and  two  other  forms 
may  be  recognized, — the  nuld  and  the  fuliuinaling, 
J/iW  Form. — ^The  nuld  ft^nn  occurs  more  frequently  in  children  than 
ill  adults.  It  has  an  acute  onsel,  sliort  course  of  one  or  two  days,  and 
impM  subsidence.  These  cases  are  sometimes  c!alled  **  abortive,"  but 
have  not  been  verified  as  yet  by  lumbar  puncture, 

Fuiminatintj  Form. — This  term  ij=  restricted  by  Councilman  to  those 
dses  which  are  fatal  within  forty-eight  houre  fn>m  the  onset  of  Ihe  disease. 
(Jironic  Ckum, — The  chronic  cases  are  those  represented  by  less  active 
1,  by  rennssions  and  exacerliations,  and  long  duratituL 
htlrmitiirtd  Forms, — These  cases  are  chronic  in  type,  and  are  seen  in 
th«ts4*  instances  in  which,  with  or  without  abatement  of  tJie  other  symp- 
there  are  complete  intermissions  in  the  temperature. 
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Symptoms. — Tlie  chief  syiiiptoiiis  are  those  coniiecled  mth  tljenenous 
systeiiiT  such  iis  voiiuyn;^,  delirium,  coma,  paralysis,  pain,  i^trartion  u{ 
the  neek,  opisthotonos,  and  the  mental  condition  after  the  attack;  also 
those  symptoms  connected  with  the  long,  witli  the  skin,  the  eye,  the  m, 
ttie  nose,  the  throat,  and  the  joint-s ;  also  tiie  pEfse  and  temperalurt^. 
and  the  condition  of  the  blood  and  spinal  fluid.  In  some  cases  the  onset 
is  not  so  sudden,  and  ditti  cut  Lies  have  arisen  in  the  dilTerentiation  from 
typhoid  fever  and  pneumonia ;  but,  except  in  the  rather  rare  meningt^al 
types  of  these  latter  diseases,  the  diagnosis  will  in  a  few  days  became  v\m. 

In  young  infants  tlie  symptoms  of  cerebro-spinal  menin^tis  maybe 
merely  a  heightened  temperature  with  clonic  convulsions,  so  that  [hv 
diagnosis  cannot  be  made  durini^  life  from  the  various  forms  of  reflex 
convulsions  wtiich  may  occur  at  this  age,  and  cerebro*spinal  meningitis 
can  only  be  suspected.  General  infection  by  the  diplococcus  intmcellu- 
laris  is  unknown.  The  mild  cases  may  subside  in  a  few  days ;  the  acute 
cases  may  last  for  a  number  of  weeks,  and  are  often  fatal.  Some  cases 
are  so  very  sudden  and  violent  in  tln^r  development  Uiat  they  resemble  a 
general  toxic  infection*  and  rapidly  prove  fatal  in  even  a  few  hours  (jm- 
firoi^anl).  Some  eases  show  decided  intennissions  in  intervals  of  several 
days,  tturing  which  the  child  seems  much  better,  the  temperature  is  nor- 
mal or  slightly  raised,  and  the  pain  and  tenderness  are  muc-h  diminishcHJ. 
The  symptoms  then  return.  Marked  emaciation  occurs  in  these  cases. 
In  some  cases  after  the  usual  acute  onset,  an  intermission  njay  come,  of  a 
much  longer  interval  of  weeks,  as  to  the  severe  symptoms  and  the  fever; 
but  the  other  syniptoms  are  apt  to  continue,  and  the  disease  may  assume 
a  chronic  form,  lasting  three  or  four  months.  ■ 

Tbmi/tn^?.— Vomiting  is  a  very  conmion  symptom,  and  may  from  its 
constancy  become  a  daugernus  one.  It  may  occur  early  or  late  in  the 
disease,  and  is  due  to  direct  or  reflex  irritation  of  the  vomiting  centre, 
being  regarded  as  of  cerebral  origin.  M 

LkUriunh — Delirium  is  a  common  symptom:  it  may  occur  early  or" 
late  in  tlie  disease,  may  be  violent  or  moderate,  continuous  or  Intermit- 
tent, not  more  frequently  present  in  the  fatal  cases  than  in  those  which 
recover,  and  does  not  always  correspond  tu  an  increase  of  temperature  or - 
to  an  aggravation  of  the  other  syniptoms.  f 

MthL — Pain,  especially  in  tiie  head,  is  a  ver}"  common  symptom,  and 
is  at  times  violent.  It  may  be  located  eiiher  in  the  occipital  or  fnmtal 
regions*  and  may  extend  down  the  back.  In  some  cases,  especially  in 
children,  there  arc  abdominal  pains  and  also  pains  in  the  extremities. 
An  almost  constant  symptom  is  hypenesthesia  of  the  skin;  the  patients 
do  not  like  to  t>e  toucht*d,  and  often  the  least  janing  of  tlie  bed  cau^i^s 
hitense  pain.  According  to  Councilman,  tlie  general  pain  in  the  head  is 
due  to  Hk^  itjflaminalioji  of  ttie  meninges.  The  i»ain  in  the  cervical 
rt^on  and  l)ack  may  be  referred  to  pressure  exerted  on  or  inllammatioti 
of  the  posterior  nerve-roots. 
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ihnuu — ^There  are  g^reat  variations  in  the  ceretiral  sytnploiiis :  there 
mtLf  bo  stupor,  firowsiness,  or  deep  coma,  vaxying  from  day  to  day  or 
fmni  hour  (n  htmr;  iiisensihiiily  may  suddenly  change  to  consfioustit^ss. 
Ci.inia  may  utTiir  in  the  be^dnnin^,  ajid  tiie  comatose  condition  may  cun- 
tjiiiie  until  death. 

Xerk  and  *S/im€\ — Symptoms  connected  wilh  the  neck  are  almost 
always  pri*s<^nt,  and  vary  ['mm  a  simple  stiffness  to  rigidity  of  various 
di'gi\H*s,  with  or  without  retraction*  Attempts  to  move  the  head  are 
usually  iminful.  The  retraction  of  the  neik  is  sometimes  accompanied 
hy  opisthotonos,  and  all  tfiese  symptoms  can  be  referred  to  the  effect  of 
pn*ssure  on  or  inllannnalion  of  tlio  spinal  nerve-roots. 

Pamf^mnf. — According  to  Bullard,  these  cases,  while  at  times  and  in 
certain  stages  precisely  resembling  cases  of  paralysis  oerurring  in  anterior 
poliomyelitis,  are  to  be  distmguished  clinically  Irom  the  paralyses  of  this 
disease  by  the  following  conditions : 

1.  In  cases  of  paralysis  following  cerebro-spinal  menin^tis  we  find 
that  pain  on  passive  motion  of  the  limbs  persists  to  a  degree  rarely,  if 
ever,  found  in  anterior  polioniyeliHs.  Such  pain  and  tenderness  sometimes 
exist  during  the  acute  stage  of  anterior  poliomyelitis  for  two  or  three  days, 
but  if  lliey  last  longer  than  a  week  the  case  is  one  in  wliich  tiie  diafj:- 
nosis  is  to  be  very  carefully  considered.    It  is  not  uncommon,  on  the  other 

I  hand,  for  ^reat  pain  on  passive  motion  of  the  limbs  or  of  certain  joints, 
especiatty  of  the  ankles,  to  exist  in  cerebro-spinal  meningitis  for  one,  two, 
or  more  months  after  the  acute  stage  of  ttie  disease  has  ceased.  Tender* 
ni^ss  on  pressure  over  the  muscles  also  persists  much  longer  than  in  an- 
f*^rior  poliomyelitis,  whert^  it  rarely  continues  much  beyond  the  acute 
stage,  but  does  not  last  as  long  as  the  pain  on  motion,  active  or  passive. 
%  The  character  of  the  paralysis  also  diflers,  at  least  in  the  early 
stages,  although  later  it  is  often  nearly  indistuiguishahh^  There  is  always 
^  a  tendency  to  spastic  contracture  in  the  early  stages  i^f  tlie  paralysis  of 
f  ct*rei)n>-spinal  meningitis.  This  is  sometimes  so  marked  tliat  it  is  e\ident 
tin  casual  examination.  Certain  portions  of  the  limbs  are  flexed,  and 
ttier»*  is  a  decided  muscular  resistanee  to  passive  motion  due  to  a  perma- 
nent tonic  contraetion.  More  often,  and  particularly  in  tlie  later  stages, 
tbii  tonic  or  spastic  condition  is  not  so  evidenl,  and  shows  itself  only  or 

I  principally  in  the  extreme  degree  of  flexion  at  the  atikle-joint,  the  foot 
often  b*  ing  in  a  position  of  equinus,  and  its  axis  almost  in  direct  continu- 
ance wilh  that  of  the  leg. 
3-  The  knee-jerk  is  usually  less  affected  than  in  anterior  poliomye- 
litis. In  other  words,  there  seems  to  be  a  greater  tendency  to  retain  the 
lutee-jerk*  This  is  rather  a  question  of  degree  than  of  anything  else,  and 
may  have  been  ace:idental  in  Bui  lard's  patients;  lie  lays  stress  on  it  only 
in  connectiou  with  otiier  symptoms.  The  knec^crk  is  sometimes  in  this 
ftffedjon,  as  in  anterior  poliomyelitis,  totally  abolished* 

4  Iij  addition  to  these  clinical  signs  we  have  the  historj"  of  the  initial 
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attack  to  guide  as.  While  certain  cases  occiir  in  which  it  b  diffieull  to 
determine  the  character  of  the  initial  ailack,  as  a  rule,  the  eicMence  of 
retraction  of  the  head  and  of  contractures  of  the  muscles  of  the  back  or 
limhs,  the  continued  presence  of  extreme  tenderness  or  pain  on  movemenl, 
and  the  duration  of  the  acute  stage  of  the  disease,  enable  us  to  detennioe 
more  or  less  accurately  the  character  of  the  disease. 

jViiy  case  is  suspicious  in  which  the  acute  stage  lasts  more  than  seven 
days. 

Luftgs. — ^Al  though  instances  of  pneumoeoccus  pneumonia  are  (pie 
often  met  with  in  connection  with  meningitis,  and  sometimes  with  dipio* 
coccus  meningitis,  yet  it  will  probably  be  found  in  the  future  thai  the 
meningitis  which  accompanies  pneumoeoccus  pneumonia  is  a  pneumo- 
eoccus meningitis,  while  in  the  epidemic  meningitis  the  conipUeating  pneu- 
monia is  caused  by  the  diplococcus  intrarelhilaris.    This  view  is  espiKially 
upheld  by  Leichtenstem,  who  states  that  while  epidemic  meningitis  is  ran; 
in  many  countries,  occurs  chiefly  in  early  Ufe^  and  has  no  crisis,  pneu- 
monia is  eommon  all  over  the  world,  at  all  ages,  and  has  a  distinct  crisis. 
The  complications  of  the  two  diseases  are  different.     Multiple  synontis 
and  affections  of  the  eye,  so  frequent  in  epidemic  meningilis,  are  rare  in 
pneumoeoccus  meningitis.      The  exudation  is  more  fibrinous  in  the  latter 
disease,  and  the  result  usually  rapidly  fatal,  while  tlie  epidemic  form  is 
frequently  recovered  fronu     The  remissions  and  exacerbatioFis,  varyiiig 
course,  relapses,  and  uncertain  gait  belong  exclusively  to  the  epidemic 
form.     Leichtenstem  also  believes  that  the  cerebral  symptoms  dependent 
on  a  pneumoeoccus  pneumonia  subsi<le  at  the  time  of  the  crisis,  just  as 
the  other  symptoms  do.     The  diplococcus  intracellularis  can  enter  the 
lung  and  produce  a  focal  [pneumonia  characterised  by  especial  anatonucal 
features,  and  occurring  in  both  the  acute  and  chronic  cases- 

Skin. — The  lesions  of  the  skin  gave,  in  the  earlier  epidemics,  the  name 
of  spotted  fever  to  the  disease.  These  lesions  vary  greatly,  and  may  be 
represented  by  petechias,  laiger  hemorrhagic  foci,  or  circumscribed  areas 
of  hypersemia ;  tlie  most  conunon  form  of  eftloreseence  b,  liowever,  hetpes. 
In  numbers  of  cases  tliere  are  no  lesions  of  the  skin  whatever.  A  ioclm 
oiribralt  is  of  common  occurrence. 

Hife. — Symptoms  connected  with  the  eye  are  prominent  in  epidemics 
of  meningitis,  and  there  is  a  marked  tendency  for  the  infection  to  extend 
along  the  optic  nerve,  as  already  descrihod  in  the  pathology*  The  cause 
of  the  lesions  (neuritis  or  degeneration  of  the  nenes  of  the  eye)  may  be 
due  to  their  involvement  in  the  exudation  at  the  base  of  the  brain  without 
any  extension  of  the  inflammatory  process  to  either  the  orbit  or  the  eye. 
Or  the  optic  ner^^es  may  also  be  involved  in  this  exudation.  Again,  the 
intlammation  from  the  meninges  may  extend  directly  from  the  brain 
into  the  eye  by  means  of  the  piarachnoid.  All  of  the  cases  of  purulent 
choroido-iritis  and  the  very  rare  cases  of  suppuration  in  the  orbit  are 
protiably  due  to  such  extension.     There  is  no  metastasis  in  these  con- 
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f»s,  but  a  direct  extension.     A  third  cause  of  the  lesions  of  tlie  eye, 

one  lo  wliich  most  of  tho  eases  of  keratitis  are  due,  is  a  neuritis  of 
hit*  flflh  tierve,  with  destrucUon  of  the  Gasserian  ganglion  and  a  loss  of 
nsatiiin. 

The  pupils  art?  generally  altered.  Reaction  to  light  is  slow  and  iti- 
mplole,  and  dilatation  is  very  apt  to  occur.  Paralysis  of  the  ocular 
ius€h*s  viilli  resultirij^  strabismus  may  develop,  but  the  paralysis  is 
fti^n  leinporarj".  and  diflierent  museles  may  be  a  (Tec  ted  at  didenmt  times. 

iSrir, — As  in  the  eye,  so  in  the  ear,  the  infection  may  extend  along  the 

:tor)'  nerve.  There  may  be  pain,  tenderness  of  Itie  mastoi{l,  and  deaf- 
\%ith  or  without  otitis  media.  The  lesions  in  epidemic  meningitis  are 
always  sec^ondary  and  are  due  to  extension  from  the  brain«  while  when 
ilie  itieningitis  is  secondar>^  to  an  otitis  media  the  orf^nism  of  infection  is 

pneunioeoeeus  or  streptococcus.     These  lesions  of  tlie  ear  are  the 
I'ommon  compiications  of  epidemic  meningitis,  and  in  a  large  num- 
ber of  cases  deafness  results. 

3W  mul  ThrofiL — ^ Acute  coryza  and  inflammation  of  the  throat  may 
occur.  The  lesions  may  be  due  to  apriniar>^  extension  from  the  brain  or 
friim  a  direct  secondary  iufection  from  the  ean  These  questioris,  how- 
ever, have  not  y*4  been  satisfactorily  determined,  and  it  is  possible  tliat 
the  ihploioccus  intracellularis  may  be  found  in  the  nasal  secretion  of 
nU  without  nieningitis. 

JoinlM^ — x\rnte  inflammation  of  the  joints  is  frequent  in  epidemic 
tDentngttis.     The  knees  arc  the  joints  most  commonly  aOeeled. 

PuUf  ami  TefnjteraiHn\ — A  marked  characteristic  of  epidemic  cerebro- 
fi»eninfritis  is  the  inequality  of  the  pulse  and  temperatun^  The 
pMit  may  often  reniLtin  normal  while  the  temperature  is  heightened,  and 
there  is  no  ablation  between  the  height  of  the  temperature  and  the  se- 
irerity  of  tJie  symptoms.  The  temperature  rarely  reaches  40^  C.  {104° 
R),  and  varies  from  W  C.  (102.2^  R)  to  38°  C.  (100.4^  F.).  The  type 
m  oHen  n^miitent.  The  fever  gradually  disappears  and  the  temperature 
curve  is  interrupted  by  irrt^gular  rises  and  falls,  A  terminal  rise  of  tern- 
ure  occurs  in  some  cases.    The  pulse  shows  (he  same  irregularity  as 

temperature,  and  may  range  thini  7(J  t<>  13t*  in  a  minute.  Relative 
abwness  of  the  pulse  to  the  temperature  is  often  found  in  children.  AJ> 
solute  slDvrness  of  the  pulse  k  not  common. 

AbvMf. — LeucQcytosis  is  always  present  The  leucocytes  gradually 
diminish  Icjwards  the  end  of  the  disease  in  the  cases  wliich  recover. 

SpiiHil  Fhfid. — hi  rr^rebro-spinal  meningitis  the  character  of  tlie  fluid 
is  more  or  less  turbid,  and  hi  severe  acute  cases  a  purifonn  deposit  fre- 
quently settles  to  the  bottnm  of  the  test-tube  in  a  short  time ;  then*  are 
nutiterous  polyniorf)honuclear  leucocytes  (pus-corpuscles)  and  occasional 
smalliT  ninnonut  lear  lymphoid  cells  and  iltmn.  Groups  of  the  diplococcus 
inlrarellutaris  are  found  ui  van'Uig  numbers  in  the  protoplasm  of  some  of 
thf!  leaeoeytes,    Tlie  fluid  should  be  withdrawn  at  the  time  when  tlie  active 
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symptoms  are  present,  or  the  ^owth  uf  tia*  organism  may  fail  to  k*  ob* 
taiiK*d.  A  microscopic  exaitiination  is  neeessar)'  in  all  cases,  as  the  nmm>- 
scopic  appearance?  of  tlie  fluid  is  not  to  be  rt'lied  on.  Inoculation  uxperi- 
nients  are,  as  a  rule,  uosuceesslul,  as  the  oi^aJiism  is  nut  pathogenic  for 
guinea-|iigs.     Goats  are  susceptible  to  it 

JIcHtfd  Cfmdition  after  Rtcoveiy. — ^Iti  some  cases  alter  recovery  from 
tlie  acute  symptoms  a  eonclition  of  mental  impairment  remains. 

E)iA(iNosis.— The  differential  diagnosis  of  cerebrospinal  nieiiirigitls  is 
essentially  from  other  forms  of  meningilis,  whether  tubercular  or  non- 
tubercukir.     The  sudden  onset,  extreme  headache,  hypenesthesia,  opi^ 
thotonos,  ri^dity  and  retraction  of  tlie  neck,  pain  and  tenderness  of  the 
neck  and  spine,  lierpes,  moderate  temperature  in  comparison  mth  the 
severity  of  the  symptoms,  and  rapid  development  of  apathy  and  coma  to 
keeping  with  the  early  exudation  of  pus  over  the  surtace  of  the  brain,  are 
in  strong  contrast  to  the  slow  onset  and  gradual  development  of  ttie  symp- 
toms in  tubercular  meningitis,  described  on  page  407.    The  non-tubercular 
forms  of  acute  meningitis  are  more  ditTicult  to  difierentiate,  and  the  on!j' 
exact  means  of  diagnosis  is  by  lumbar  puncture.     Epidemic  iiiOuenza  at 
times  simulates  epidemic  cerebro-spinal  meningitis  so  closely  that  the  djf- 
erential  diagnosis  can  only  be  made  by  spinal  puncture. 

Prognosis. — The  prognosis,  where  the  child  is  young  and  the  onset  is 
violent,  witli  high  temperature  and  continuous  convulsions,  is  ver^^  serious, 
as  the  disease  is  one  of  the  most  fatal  in  childhood,  and  only  about  one-half 
recover  (Sachs) ;  but  even  in  tlie  apparently  fatal  cases,  where  coma  has 
intervened,  a  change  may  take  place  and  tlie  child  recover.  The  first  two 
weeks  are  usually  the  critical  period,  so  far  as  the  acute  form  of  the  dis- 
ease is  concerned.  According  to  Sachs,  the  cases  in  which  the  conja  de* 
velops  rapidly,  and  does  nut  show  any  signs  of  recedmg  within  the  first 
week  or  two,  are  almost  certain  to  end  fatally.  If  the  coma  has  been  slow 
to  develop,  the  process  is  usually  less  intense  and  the  prognosis  is  better; 
but  even  in  these  cases,  if  the  coma  remains  stationary^  for  a  week  or 
more  tlie  chances  of  recovery  k*ssen  every  hour  that  the  coma  continues. 

The  chronic  form  Ls  apt  to  prove  fatal,  both  from  exhaustion  and  from 
the  development  of  more  serious  central  ner%"ous  lesions. 

The  cases  wtiich  recover  are  oflen  lell  with  permanent  lesions,  causing 
deafness,  blindness,  various  pamlyses,  and  mental  impairment.  Death  is 
ver>"  apt  to  occur  quietly. 

Treatment. — The  treatment  of  cerebro-spbial  meningitis  varies  accord- 
ing to  the  severity  of  the  symptoms.  In  most  cases  sedatives,  such  as 
the  bromides,  are  indicated,  and  where  the  i>ain  is  severe  opium  in  con- 
siderable doses  is  oflen  needed.  The  ice-bag  or  Loiter  s  coil  afiplied  to 
the  liead,  and  absolute  quiet  in  a  darkened  room,  are  important  adjuvants 
to  ttje  treatment.  In  many  cases  the  pulse  becomes  so  weak  and  the 
prostration  so  marked  Uiat  stimulants  are  re{|uircd  until  convalescence  is 
established,  when  they  can  usually  be  replaced  by  toni^.     In  some  cases 
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the  hy|>eni*sLhesia  and  geiii*ral  sensitiveness  to  noise,  li^^il,  and  motion  in 
Ihif  mom  are  so  extreme  and  so  characteristic  that  the  attendants  should 
far  rantioofHl  not  fo  touch  the  child  or  the  bed  unnecessarily,  and  absolute 
quirt  should  be  enforced  in  tlie  ruuni  and  tiiroughout  tlie  house. 

Tlie  following  cases  illustrate  eerebro-sjiinal  meningitis  ;  where,  as  in 
mtu*^  instances,  the  diplococcus  intraeelhilaris  is  not  mentioned,  it  is  be- 
i*aiisi'  these  crises  occurred  before  lumbar  puneturt^  was  commonly  used 
for  diagnosis. 


A  boy,  Ihirteon  years  c>ld»  ti:id  never  had  any  speeltil  disenses,  but  hail  been 
nthrr  d«*lieiile  for  a  TiuMil>*^r  of  rmtiUhs,  Hh  went  to  a  Christmas  party  on  December 
25.  and  ati  n?tunuin:  from  the  parly  complained  of  the  tnoUon  of  the  sleigh  in  which 
be  rwde  home.  On  the  rollMwinir  day,  in  the  aflh'nmtm.  he  was  ffmnd  1«  t«5  listless, 
to  have  hts  lon|i:ue  coaled  hut  not  dry,  a  temperature  of  40.5°  i\  (W5°  F  ),  imd  a  pulse 
of  140,  He  complained  of  tendernes^i  and  pnin  in  the  back  uf  bin  neck  ;  there  was 
aJsci  l4<tideme8S  in  the  alKlomeri.      He  appeared  Ui  he  somewhat  dull. 

On  the  frtllowinf  day  ttie  temperature  in  the  morning  wiis  39.4**  C  (103^  l\)«  and 
tilf  pulie  was  120.  He  was  much  more  dull  and  apathetic  than  on  the  previous  day, 
and  in  the  afternoon  became  delirious.  In  the  evening  he  had  in\'oluntary  pasna^^es 
of  urine  and  loo^c  discharjjej  from  the  tiowels.      His  temperature  w^as  4iP  I',  (104*  F.), 

On  the  followinst  dtiy  his  temji+^rature  was  rJ9.4**  i\  (103**  F.).  ;u»d  Ihe  respirations 
varied  from  40  to  80  and  were  ret^ukr.  H**  w^ls  nnconi*eioutj.  Suhi^uKits  lendinum 
WES  pr\'9ent.  There  was  retraction  of  the  head.  The  pupils  did  not  respond  to  light, 
but  were  equal  in  siie.     A  tftf'ht  cMhrttl^  was  present. 

On  the  evtmine:  of  the  following  day,  four  days  from  tlie  onset  of  tlie  disease,  he 
died. 

The  aulopsy  showed  the  convex  surface  of  ttie  entire  brain  and  cord  to  be  covered 
witli  A  thick  exudatjuii  t^f  pus,  tlie  spleen  to  be  eitlar^red*  and  Uie  ciue  to  be  one  of 
ftcute  cei%bn>spinal  meningitis. 

A  child,  two  years  old,  was  hroujrhl  to  the  hospital  with  the  history  that  it  had 
h^^m  xfanwinir  ^^mploms  of  majaise  for  six  weeks.  Two  weeks  previous  to  enlering 
Um  hospital  it  had  a  convulsion,  and  the  irulelinite  and  general  "symptoms  had  become 
laore  pRiuounced.  There  had  In^en  loss  of  appetite,  wilh  constipation,  at  limes 
VQinlliti|r«  i^hght  cough,  and  a  heightened  temperature. 

The  bead  was  retracted,  and  ttie  muscles  of  the  neck  were  rigid.  The  eyes  were 
int,  hut  the  pupils  reacted  to  lig^bt,  Ttiere  was,  at  titnes,  slight  opisihcjtonos. 
'abdomen  was  retracteii.  The  emaciation  wfis  extreme,  so  I  hat  Ihe  vertebni?  aiid 
rlb«  t>eeHnje  <pii1e  prominent.  The  child  was  upparently  unconscious,  and  did  not 
ttDlki*  objects  wliich  were  brouffht  before  its  eyes*  allhouj^b  the  eyes  were  open.  It 
Est  times,  and  otcasionally  the  legis  were  drawn  up.  ,Na  efHorescence  was  de* 
»ny where  on  Itie  Mtu  The  lemfrt*ralyre  varied  from  36.6*'  lo  38*  C.  (98°  to 
i<>0,5"  F.  )^  SometiitiMs  it  erifd  out  s^harply,  as  thoujrh  in  pain.  A  faeAe  eir^hr&k  was 
often  prnjsrnL 

The  lrf*i4lmpnt  of  this  case  was  simply  the  frequent  Lidminisl ration  of  milk«  with 
linn  of  stimulant*  when  indicated  by  the  weakness  of  tlie  pulse.  The  child 
J  apalheUc  a  condilion  that  the  use  of  any  drug  was  unnecessary,  ^llthoug^h 
at  t]tnr«  it  cried  out  us  if  in  severe  pain^  yet  these  attacks  were  not  sufficiently  long 
to  neces.^tale  their  conlrf)!  by  an  opiate* 

During  Ihe  following  rnonth  tlie  ehild  remained  in  very  much  the  same  condition. 
The  hi?ad  was  retracted  at  times,  and  Ihe  emaciation  became  extreme,  the  abdomeTi 
bpiftf  T«»ry  much  sunki^n  (boaUahaped),  In  the  next  two  weeks  the  rmiirisbment  was 
takrn  more  iisadily,  the  head  was  less  retracted,  and  he  begnn  to  notice  objects  around 
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hini,  bul  he  vomi led*  once  or  twice  nearly  every  dar*  Thf*  letnperiitur*?  at  thi*  ^lav^' 
of  the  disi^ase  became  normal. 

One  moiith  later,  wliifh  was  two  months  from  I  he  lime  wh*?n  th*?  ohild  GittfU'fJ 
the  hospital,  he  was  able  to  sit  up  without  he][K  Ttiere  was  no  relraetioii  <i  tb<- 
bead,  but  the  muscles  of  the  neck  were  yery  rigrid^  and  the  head  showed  a  ti^ndeiirf 
to  retraction. 

During  the  following  month  the  child  continued  to  improve  slowly,  increas«<ii» 
weight,  recovered  hie  appetite,  and  when  seen  one  month  later  was  found  on  pliy?icid 
examination  to  be  in  a  normal  condition. 

The  following  ease  of  epidemic  ferebro-spiiial  meningilis  occmred  m 
the  service  of  Dr,  Buckingham  at  the  CUuklren's  Hogpitah 

Ttie  child  was  two  years  and  eleven  months  old.  She  was  breast- fed  for  ftfleen 
months.  At  eight  months  she  had  scarlet  fever  ;  at  eighteen  months  stie  contiaci*d 
measles.  With  Ihese  exceptions  she  had  ahvays  been  well  and  stnmif.  Two  dip 
before  entrance  to  the  hospital  she  fell  and  struck  her  head.  She  complained  mibee- 
quently  of  headache.  The  day  before  enlranc**  she  vomited  several  limes,  and  tvM 
her  hands  to  her  rij^ht  ear  jw  if  in  pain.  There  was  no  history  of  disease  of  the  esirs, 
of  retraction  of  the  tiead.  of  rigidity  of  the  neck,  or  of  convulsions. 

The  physical  examination  showed  nothing  abnormal  iiside  from  a  considerable  ik- 
gree  of  rigidity  of  the  posterior  cervical  musclea  and  pain  wh^o  passive  movements  *}f 
the  head  were  made.  There  wag  some  hypertrophy  of  the  tonsils,  witli  coated  tongue 
and  }4nme  secretion  in  the  naso-pharynx.  The  temperaiure  was  38.8**  C,  {102^  F,),  tlie 
pulse  I'iO,  and  the  respirjdions  '42.     Asjieciraen  of  urine  could  not  be  obtained. 

Two  dijys  later  thf  re  was  marked  retraction  of  the  head,  with  internal  strabismus. 
Tlie  child  was  very  irritubk%  ajjd  was  ^^videnlly  very  lender  on  pres^tireover  the  lnurkof 
the  neck.  On  the  day  after  entrance  Ihe  ears  were  examined,  and  thi'  auditory  mmh 
were  found  full  of  epithelial  scales,  which  were  removed,  leaving  the  drum  membmtte 
and  walls  of  thi*  canal  reddened.  On  the  following  day  an  acute  serou*?  efTusion  was 
noted  iji  the  ntiddle  ear.  Paracentesis  of  the  membrana  tympuni  was  perfonned  And 
wicks  inserted. 

On  the  third  day  lumbar  puncture  was  performed.  The  ce re bro- spinal  fluid  was 
cloudy,  with  slight  formation  of  librin.  The  cells  were  chielly  polynyclear  leucocytes, 
with  some  mononuclear  cells.  Occasional  organisms  were  found  wiltiin  the  oetls.  Cul- 
tures from  ttie  fluid  showed  the  presence  of  the  diplococcus  intracellularis,  Ther^  »«re 
several  single  colonies*  us  well  as  fine,  dififuse,  pin-point  growths  between,  on  I h**  culture* 
medium. 

For  six  days  the  temperature  gradually  declined,  and  nearly  reached  the  nnrmat 
The  child  sat  up  of  its  own  accord,  and  ft-eely  moved  it^  head.  There  was  no  stmhis- 
mus.  It  then  be^n  to  grow  slowly  worse.  The  li^mperulure  rose  with  eonsiderahle 
morning  and  evening  variations,  and  for  nearly  a  moidh  ran  a  very  irregular  catjj^r. 
the  evening  temperature  ranging  belween  39.4^  C.  (1015°  F.)  and  40.4'*  C.  (104.8*  F,)^ 
The  pulse  varied  from  120  to  146,  and  Ihe  respirations  from  iiO  lo  35.  The  aural  symp- 
toms disappeared,  bul  the  child  grew  more  irritable  ;  retraction,  tenderness,  ripidity,  and 
strabismus  all  returned.  There  was  cough  and  an  associated  bronchitis.  There  wv»rr  no 
convulsions  or  coma.  The  child  was  quiet  but  easily  aroused.  There  was  no  (:enerd 
hypenesthesia.  The  urine  one  month  afler  entrance  wjis  examined  and  found  norinat. 
Loss  of  weight  was  very  noticeable.  Towards  ttie  end  of  ttie  fourth  week  in  the  hos- 
pital the  temperature  liegan  to  fall,  tho  symptoms  gradually  diminished,  the  mental  and 
physical  condition  improved  steadily,  l>ut  there  seoiucd  to  l>e  a  moderate  degree  of 
paralysis  of  the  legs,  which  wras  slow  in  pacing  away.  Convalescence  was  pr^loTiged 
over  a  period  of  live  weeks,  when  the  patient  >vas  discharged  to  the  convaJesreiit  home 
much  relieved,  but  with  the  legs  still  not  entirely  under  eontroL 
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Thu  ftillowing  case  was  that  of  a  girl  eight  years  old,  who  reproi^ented 
it  tomx  of  cerebro-spinal  meningitis  whieli  is  desigtiated  rhrunic,  and 
only  a  ff>w  tuses  of  whirh  have  been  reported. 

H**r  fxan^tiU  wt^re  aiutJ  Id  hiivt>  tieen  huiULhy,  (inil  Ihere  was  no  evidence  of  liiher- 
cnJi^Ais  or  syphilis  in  tln<  family,  A  briitlier  whom  I  saw  iu  (uxrit^uUaiion  died  nf  cere- 
lirrviEpinM]  meiiln^itifii,  With  Hi*;  exceptiun  «ir  an  uLLacl  uf  mi'fij»le$  mid  of  wh^mp- 
in^M^iigh,  IIkt  child  hutl  imt  hitd  any  otlier  diseases,  She  Htid  not  U^t^n  t^tiUndy 
ffvll  sint-P  III!  lUlAck  i»f  (mHussis,  which  occurred  nne  year  previoua  in  entering  the 
huspital,  ami  her  aitark  of  (^r«jhro*spitial  meningitis  had  t»e^n  four  and  a  half 
iQonlh^  pn*vionsly* 

Tbc^  on^f  of  ihv  attack  was  sudden.  Sh«^  went  to  bed  in  fairly  gooi\  eonditioti, 
,  woif   up  in   th«*  ni^ht  delirious*  screaming,  and   apparently  not   recojrn iii n|^  her 

nts.  The!ii*  !iynipti>nj 5*  continued  until  the  foUMwinj^week.  There  were  no  ronvul- 
iiwtiii,  A  wt'ek  later  vomiting'  wccnrred  every  two  or  tliree  days*  This  wj»s  mit  dc- 
l^9#lldt*ut   upon  T'lod,  and  had   occurrifd    at   intervals  np  to  the  time  of  i^nterinf^  tlie 

tilftj«  The  bowels  were  constipated.  Tht?re  liad  been  mon?  or  li*as  opii^lhotonos 
from  Ihe  l»etfi(ifti'it^  **f  the  iltness*  and  also  in  the  hejfinninij  lht>re  wjis  dedilect  retrac- 
iioQ  of  ihv  he«iiL     The  stitThess  of  the  neck  had  gradnaily  dirninislLed,  hut  iti  [iutt^A 

ned.  Up  io  the  !ime  of  enterinif  Ihi'  ho^ipilal  Uie  child  was  saiil  io  have  haiJ 
ntly  ft  heightened  te njperatu re »  varying  from  37.7''  to  39.4"  U.  {100''  to  lUS** 
P.),  wiik  A  mpid  pulse  and  quick  respirations.  Nothing  iLbiiormal  had  been  found  in 
Iht  urine,      Tlierc*  hud  been  no  effloresce  nee  on  tlie  «kin. 

Flo.  108. 


t*  yt:t»r3i  ul*L 


Tour  Wf*tfkic  previous  to  entering^  ttie  hospihit  the  child  was  noUeed  to  be  blind. 
Tlufi  h.td  nrr urreii  sudflenly.  The  child  tmd  had  constant  headache,  and  shortly  after 
Um  bi!^ainiii|t  of  the  nttai  k  shovved  a  hiss  of  power  of  nic>tion  in  both  h*^.  At  times 
li^tn  inconUnence  of  fteces  and  of  urine.  An  examination  of  the  urine 
fit  til  Im*^*-  ft  *iK^4!k  gravity  i^f  10I5»  to  Uv  normal  in  color^  to  have  an  acid  reac- 
not  to  fnntain  atliumin  or  sug^r.  No  evidence  of  syphilis  was  disteded, 
,  itoprovement  in  tier  i^n^^ral  symptoms  and  became  conscious^ 
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Bit  up  or  Uj  wtilk*      A,4  showji   iu   Fi|r.    3UH,  she  ifi:)s  ^rjirmvlul 


Fig.  109. 


^>s 


but  ahe  wa^i  unaMf*  t 
emat'iiitedi. 

Th«^re  Wits  ♦.^xlmnu*  hypertcslhesia  of  tlu^  hrjcly  (iml  «xtremitU*.H*     Thf!  sligbtei^l  iti»' 
tiou  iif  the*  bj*fl  luiuseiJ  tlis^comfort  and  psun.     An  exanii nation  of  (he  Ihonuir  awl  ab- 

ilomiual  orguns  showi^d  thjil   th<*y  w^re  normjiA. 
The  pulse    wiis  BO  iirul  reguLtr.    I  hi?    resjiirdtinai 
wen.*  iiiiluriil,  tbe  lenipeniiun^  wm  S7.7''  C.  (HW* 
R).     She  aouit^iraes  hiv*!  an  iithirk  r|i4»r!irt*'ri!Ml 
by  spasmodic  coil traoticiua  of  all  tlii^  [uhhu1«'<  ^f  ttue 
liody,  lastirij||f  for  about  tbirly  seconds.     At  thcs*- 
tiint-s  there  wa^  U'>  loss  of  consciousness,  and  lb' 
ehild  scream <*d  fttt  scjine  lime  afterwards  a*  tbou^'tt 
in  pain.     During^  the  altacka  the  pul5i*^  grew  t^\^\* 
txnd  inlermjtteiit,  the  re.«piraljoMs  slow  and  sity^t* 
hcial,  and  the  extremities  cold.     Brandy  Win§  giv«tt 
subcutaaeously,  and  r»*actioii  kMik  ubice.     Thrrp 
iiViLS  a  d<^cided  f^iche  t^tebt*t}r^ 
Fi^.  109  shows  the  condilion  of  her  eyes*    Tht?  pupils  reacted,  and  tlie  retiui*'  wrrt 
evidently  sensitive  hi  light,  yet  apparently  she  wfis  blind. 

In  the  uiifblle  id  ttie  eye  was  a  yelbiwiah  miiss  with  an  iiTegular  t^M>fder.  Th^ff 
was  a  very  sliLrhl  hyperajndfi  in  tJie  eiliar)'  region.  Tto?  iris  seemed  slightly  puiheil 
forward,  and  its  pupillary  ed^e  was  a  little  uneven*  A  yeUowish  or  yellowish- white 
reflex  !ipj>eiired  from  the  fundus  of  the  eye  even  without  the  nsu  of  th**  ophthalmoscopic 
mirror,  tind  it  wjts  not  difficult  to  distinguisti  that  this  redox  did  not  come  from  the 
level  of  the  lens,  hut  that  it  was  situated  deeper.  The  tension  of  the  eytfball  was  vefy 
much  reduced,  and  there  was  very  little  tenderness  on  pressure. 

These  yellowish  appearanc^os  in  the  pupils  are  sometime^!!  cidled  pus  emboli*  and 
also  mebistatic  chon^iidoiritiH  ;  but  while  in  other  forms  of  menini^itis  metasla.'^is  mat 
oc^ur,  it  does  not  oeeur  in  I  tie  epidemic  form,  but  u  a  direct  extension. 

In  the  other  forms  where  it  does  cifcur,  both  the  meningitis  ami  the  lesions  of  tlic 
eye  are  due  to  metastasis.  Sometimes  this  yellowish  majss  fills  the  vitreous  euttrply, 
sometimes  only  in  part.      U  may  have  bloml-vessels  on  its  surface. 

The  child  remained  in  atHJut  tbi-  same  condition  for  some  lime.  At  tirne^  she 
screamed  Hi*  tlioufh  in  pain,  hut  she  tofik  lier  nourishment  fairly  well.  She  hud  oiie 
slight  convulsive  attack,  which  involved  nnvinly  llie  upfier  extremiliesi  Ihe  lower  en- 
Lremities  being  only  slightly  eontracdt^d.  During  this  at  hick  her  thumtis  were  turned 
in,  her  tingers  clinched  over  theni^  and  tier  arms,  which  were  usually  extended  at  her 
sides,  were  flexed  at  Itie  elbows.  Her  face  showed  no  sign  of  spasm,  and  during  the 
ttltack  liie  radial  pulse  was  full,  soft,  and  regular.  Afler  a  few  seconds  Ihe  nmscl«s 
again  t>ecanie  relaxed,  ami  there  was  no  further  tendency  to  contmdMin.  The  usual 
position  in  which  she  lay  during  the  following  weekii  was  with  ttie  thighs  slighttl 
flexed  and  abdyeled,  and  tlie  legs  flexed  at  the  knee,  with  the  heels  almost  tourhiiig 
each  other.  About  two  weeks  after  entering  the  hospital  the  right  leg  tieca.m*f  fif xed 
on  the  thi^h  to  such  an  extent  tliat  the  knee  almost  touched  the  chin  iind  the  heel 
rested  on  the  vulva.  Any  atlempl  to  extend  the  leg  made  Ihe  child  cry  out  as  thoufh 
in  pain,  Uie  lefl,  leji  lieing  naturally  extended  in  lied.  This  condition  of  the  right  leg 
<^nLinued  for  several  days  and  llien  tysappeared*  Some  days  later  a  shght  convubive 
attack  took  phiee,  which  seemed  to  affect  the  right  side  more  ttian  the  left. 

The  temperature  during  the  etgbteen  days  when  (he  idiild  was  in  the  UoepiUl 
varied  from  37"  Uj  38.8°  LV  (98*  la  102"  R).  The  puWe  during  this  Hme  varied 
from  68  to  100  ;  the  r^pimlions  sometimes  varied  friim  :i4  to  52,  but  were  UNUally 
about  2a. 

The  fingers  were  flexed  most  of  the  time,  and  there  was  so  much  rigidity  of  ih« 
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Fici. 


Ittnhs  Ihrnt  the  reflexes  ecutd  not  be  satl^ritetonly  deteniuned.  L^iUt  jfl  the*  «^id«use 
llierv  WHS  slijfhl  cyanosis  or  the  fheek^t  and  li^^s,  and  aii  eruption  of  milia  nn  tlie 
,  «|)|MLreiiUy  arbiiiK  frtiJn  h*^r  eontininilly  perspiring  daj*  and  night.  ;?he  lay  in  a 
'all  lire  titiie,  exc»fpl  wtinn  she  was  moved,  when  sli»^  wonld  cry  out.  Hhe  .showed 
m  ^gns  of  uTjderstandin^  anything  that  was  said  to  her*  Sometinies  slie  would  be 
mlmd  with  an  altsirk  of  rapid  breath in|r  lasting  sev**ral  hours*  The  buwets  had  heen 
am^liat^  at  fir^t,  but  later  diarrhfEa  oet  urred.  There  was  incontinence  oT  fieces  and 
uritie,  btit  no  voiniltng.  The  teiilh  were  kejit  closed,  and  had  to  tm  forced  apsirt  when 
^he  wa^  fed.  Oitee  she*  had  a  convulsion,  in  wimh  the 
b^d  wns  dmwn  back*  the  Iwidy  and  eKtremities  were 
lifid.  and  the  eyes  rolled  up* 

Ei|fhl*^n  days  after  entering  Ihe  hospital  Ihe  ohifd  \y\vi 
laki?ii  In  her  honie,  so  Itiat  the  iJaily  record  could  not  tie 
obbutic>ct. 

An  examination  made  two  week;?  after  tihe  left  thi4 
bo^pitat  t^howed  a  spaijitic  condition  of  the  extremities  and 
iiei*k. 

Wh^n  teen  by  Dr,  Bui  lard  at  this  time  Ihe  child  took 
00  notice  of  her  surroundini^'s,  and  hpr  eye?;  when  opened 
ittd  a  fftcajit  expression,  due  lar}fely  to  the  mental  eondi- 
tioo«  Altboitfh  she  was  undoubtedly  t^lind.  The  exiremi- 
lies  were  much  wasted,  and  were  all  in  a  condition  of 
sfMstte  rigidily.  There  was  sli^td  flexion  of  the  Ihii^hs  on 
the  body  and  of  the  h»jrs  on  the  IhiKhs,  vvhite  the  feet  were 
extended  in  nearly  a  straight  line  with  the  leg.^. 

The  hand,  as  shown  in  Pig*  1  lOt  was  tlexed  almost  at 
right  angles  to  the  wrist.     The  proximal  phalanges  of  ttie 
finfers  were  hype  rex  tended,  white  the  other  phalanges  were  flexed. 
strongrly  adducted,  and  its  distal  phaianx  was  tlexed. 

This  b  a  position  of  the  hand  frequently  found  in  the  later  stages  of  spastic  paral- 
y»isv  mnd  is  due  to  ttie  prejKinderant  conlrftction  of  the  flexors  of  tht^  wns^t  jind  weak- 
nBm  of  the  intero^^ei  and  I unih deciles* 

The  ctiild  gradually  grew  weaker,  and  died  of  exhauj^tion  a  few  week^  later. 
These  rbronic  cases  are  nire.      In  two  other  cases  whirh  eame  under  rny  observa- 
tx*m  tht?  childn^n  i-vpntually  died  from  a  pndonged  sickness  of  many  montln,  during 
which  they  at  times  seemt'd  In  hi?  ret-overintr.     Cai?es  have  been  reported  by  others,  as 
by  Henm-li,  **f  Berlin,  Ut  have  recovered. 


Chronic  cerebrospinal  mvu- 
InglUa,  flpftstJfr  t.;(jiidUii>n  of 
tiAtid  five  And  u  half  months 
kftermiaetol  thedlABise. 


The  ttiumh  was 


The  foUowini^r  case  was  .soon  in  tonsultatloji  with  Dr*  Townsend  : 


A  itf*t,  fiair  and  a  half  years  old,  had  been  previously  well,  with  the  pxceplion  of 
an  atiark  of  measles  wdit^n  he  was  one  year  old* 

flu  May  9  be  wn^  :*uddeidy  attacked  with  vomiting,  which  continued  at  intervals 
fnr  two  day;*.  From  the  beginning  of  Iht'  a  I  lack  ht^  eoniplaim^d  of  s<^vere  pain  in  the 
brad  and  nbdonn-n.  On  the  second  <lay  of  Ihe  atti^ik  Ihrre  was  in  neb  contractitm  of 
Uif?  beaiL  and  h#*  was  i^l lightly  delirious,  although  nitional  aojst  r*f  llu'  tinos  The 
leniperature  Wiv^  riistfd  frtiui  the  beginning  of  the  attack.  There  wert^  no  ronvuli^ions* 
The  twjweb  were  nol  movfd  during  the  first  w^eek  of  the  disr^asr*.  When  Hrsl  seen  by 
Dr.  Towit»«^nd  tln^  pulse  was  124  and  refrular.  the  t»*mperature  38,8°  i\  (1U2**  R),  and 
the  respirations  20  arul  regular*  Th^re  was  t^lighl  opisthotonos.  There  wi^re  no  con- 
lions  tit  the  mus^cle;?  nt  tlte  lind»?i.  The  syuipbmi  tif  K»^rnig  was  present.  There 
no  trndrmr^s  a  lung  Ihi'  spiiiiN  The  culaiii^ous  sensibility  Wiis  everywhere 
DomtaL     There  v*er«'  no  cutaneous   I'lTlfirescences  or  ecchymoses.     The  pupils  were 
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reguhir  iirid    reaclt'd   normally  to  li|^hl,     Tht*n?  Wiis  no 
birabisriius  or  photophobia.     Nothmg  ubiiomiuL  wiai$  dr-- 
teeted  on  physical  examination.     The  rhild  wm  n\t\m' 
ently  in  great  pain,  crif  d  ant  a  great  deal,  ajjd  nuiand 
continually.     The  sufTerinf    duringf    the   nt-st,  fi.^w  dijs 
was  so  great  that  morphine  in  doses  ot  0.002  ^Amnn* 
(aV  grain)    had    to    be   given.     This  dose  bad  tu  be  lU- 
civa&ed  so  freqytintly  that  it  was   foaud    Uml  the  cliild 
took  0.015  gramme  {}  grain)  Ijefore  reyi?f  was  obtjuwd, 
ApplicatioiiH  of  ice  to  Iht*  ht*ad  and  spim*  guv*?  no  reltef» 
and  for  a  number  of  days  jl  was  f^nnd  Lbat  th^r^  ^u 
nee  Jed  to  euntrol  tht*  j-estlessness  and  pain  0.0 1  U»  d.Ui 
gramme  (j   to  J  ifrnin)  id'  iirorptiine  dnrinif  \h*:  IweiillT' 
four  bouns. 

On  tile  tw^enty-fourllj  day  <tf  Hie  disease  tli**  tetii^#r' 
ature,  which  had  varied  from  37.7^  to  39.4*  C.  (10(1'*  to 
103*  F.),  becanie  normal,  remaining  so  until  (lie  forij- 
seventh  day.  During  I  his  time  the  head  was  oaly 
slijjrhlly  retracted,  and  I  he  ehild  i?eemed  free  from  paia. 
but  reniainect  in  a  very  li!<i11e.ss;  cimdition^  not  speaktn|, 
and  taking  but  little  nuuriKhmeut  or  stint  ulants.  He  be-  ■ 
eamt*  ema^^ated,  passed  his  urine  and  ftet^es  invobjntiirily, 
and  occiasionally  vomited.  Nutritive  eneniata  wen?  not 
relained,  but  on  the  forty-first  day  of  ibe  disease  pe^plo* 
njzed  milk  was  retained,  and  on  the  forty-sixth  day  he 
was  able  to  take  gruel,  ;nul  at  that  times  talked  and 
laughed. 

On  the  fori y -seventh  day  of  the  disease  a  relmpat 
occurred,  the  temperature  rising  to  39.7  i\  (103,6  F.j*  J 
The  bead  was  rigidly  drawn  baek,  the  eyi'^  were  staring,  | 
and  tb^  pain  returned.  The  avmploni  of  KeiDig,  wliirh 
had  never  disappeared  entirely,  again  iH-riinje  well 
marked.  At  this  time  1  saw  the  child  with  Dr.  Town- 
send.  On  the  aixty-aiilh  day  of  the  dise^ise  the  con 
vulsive  movements  t»f  the  let!  arm  and  l(*gt  with  turning 
in  of  the  left  evH,  oecnrri*d*  Several  thiys  previtms  to 
this  reiajjse  a  riuml^r  of  sndamina  Jippearei!  on  llin 
neck  and  trunk,  and  an  evanescent  erythematous  erup-i 
tion  on  the  neck  and  face,  lasting  only  a  few  hours. 
From  the  sixly -first  to  the  sLxty-tsixth  day  of  Hie  disfsase 
his  boily  was  coynred  with  a  macular  entimm-ence,  this 
mai'oli"?  varying  in  size.  Ecchymoses  Wi'Tv  at  no  time 
seen,  ajjd  rt^pratt^J  examinations  uf  the  che*!  and  alKt^- 
men  showed  nothing  abnormal. 

From  the  seventy-tirat  day  to  tlie  sevenly-third  ilafi 
the  temperature  was   again  normal,   Ihe  child   biok  hit) 
food  welf,  the  tn^c-k  wua  s^traighU  and  bis  gt*neral  apfiear^ 
(uice  was  encouragijig. 

On  t!i<*  seventy^ourlh  day  he  again  hud  ronvultr 
movemenls,  most  marked  on  the   left  side  of  I  lie  body, 
The  be^id  Wiis  ilr^iwn  hack,  and  at  noon  ttie  next  day  bt; 
temperature  was  30.4*  C.  (103**  F.).     The  pulse,  wl 
during  the  entire  ilha^ss    ranged   from   120  U*  140  mv 
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The  bowels 


i  {jr^rioustj  been  regular,  was  now  at  lim*^  irregular  and  inlermittenL 
were  constipated  at  iliis  time. 

Afl^r  this,  although  the  tempei'ature  became  iiarmal,  liie  child  fiiiled  rapid ly^  and 
then?  w^is  ^o  much  emaciation  that  the  fln^er  and  thumb  could  easily  encircle  his  thigh. 

He  died  qnietly  on  the  eigbty -seventh  dity  from  the  time  of  the  onset  of  the  disecise. 

U  was  very  difltcult,  indeed  impossible,  to  give  a  prognosii*  in  this  case,  m  at 
lime^  it  seemed  *is  though  he  WfJuld  recover*  uud  then  Itie  temperature  would  me 
Again  and  tlie  unfavontble  sympton^  would  return. 

Tlie  ch^rt  shows  the  temperature  ftom  the  tenth  day  of  the  disease. 
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TYPHOID  FEVER. 
Typhoid  fever  (eriietk  fei^\  ifplmklal  ileo-cofUls)  is  an  infectious  dis- 
ease produced  by  liie  bacillus  of  Eberth,  The  conditions  and  Uianifesla- 
tions  of  typhoid  fever  as  it  appears  in  the  foetus,  in  the  young  child,  and 
in  the  adult  differ  markedly. 
■  Typhoid  in  the  FcBtus. — The  infection  of  the  foetus  may  take  place 
from  the  nioMien  Abortion  occurs  in  from  fifly  to  seventy  per  cent-  It 
is  now  well  established  that  the  bacillus  of  typhoid  can  pass  thi*ough  the 
placenta  from  tlie  mother  to  the  foetus,  and  it  seems  probalile  that  this 
can  happen  when  the  placenta  is  intact.  In  most  cases  the  fti»tus  dies  in 
ulero ;  it  may,  however,  be  born  alive  but  suffering  from  the  infection. 
.Vgaui«  tiie  ftetus  may  be  born  alive  and  healthy,  after  having  passed 
through  the  infection  in  utero.  Finally^  it  may  not  be  infected  at  all, 
although  the  mother  may  have  had  the  disease.  WIk'h  at  hirlh  the  ftetus 
is  infected  it  rapidly  succumbs,  the  infection  showing  itself  in  the  form  of 
acute  cachexia  without  any  special  characteristics.  The  badlli  in  these 
cases  are  most  i^ommonly  found  in  the  liver,  spleen,  and  blood  ;  lliey  may 
also  be  found  in  the  intestine.  Marked  lesions  in  the  iiitestim*  and  mes- 
enterie  glands  are,  however,  never  found,  the  organs  usually  being  nor- 
maL  Tlie  liver  and  spleen  are  sometimes  swollen,  and  may  show  minute 
hemorrhages.  An  explanation  of  these  lesions  is  found  in  the  entrance 
of  the  bacillus  through  the  umbilical  veins, — that  is,  the  septicaemia  is 
priniarj"  and  not  secondarj^  to  an  enteritis.  These  cases  cijrrespond  to 
those  of  t>"phoid  fever  hi  adults  in  which  (here  are  no  intestinal  lesions. 
There  may  also  be  an  infection  with  other  urgunisnis  besides  the  typhoid 
bacillus,  especUilly  the  staphylococcus  aureus. 

Typhoid  in  Infancy  and  Early  Childhood. — The  pronounced  patho- 
logical lesions,  severe  symptoms,  arul  great  virulenee  in  type  which  are 
so  characteristic  of  typhoid  fever  of  later  years  are  so  rare  in  mfency  and 
early  life  that  the  following  description  will  be  confined  to  the  latter 
period. 

Etiolout* — Typhoid  fever  is  exceedingly  rare  in  the  first  two  years  of 

life,  is  uncnmmon  untler  three  years,  and  after  the  fiflli  year  becomes 

_    more  common  as  tlie  child  grows  older.     Under  two  years  the  number 

I  of  cases  reported,  even  if  correi-t,  is  small.     In  fifty-five  cases  collated  in 

1895  by  Stowells,  the  diagnosis  in  twenty-eight  seemed  probable :  in  the 
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others  it  was  doubUUI,  as  no  baciurio logical  exaniinatlon  was  made,  Tht* 
youngest  authontk  ease  of  typhoid  contracted  after  birth  is  that  reporied 
by  Gerhardt  in  an  in  Can  I  which  presented  the  symplonis  when  tweiify- 
five  days  old,  and  recovered  in  twelve  days.     In  Stowells's  series  sijiteen 
condnnalive  cases  have  been  reported*     Eight  of  these  eases  died.   In- 
fection may  take  place  in  any  way  by  which  the  gernis  of  the  disease  can 
be  carried  from  one  individual  to  another.     The  genns  are  given  off 
from  the  dischar»,'es,  chiefly  the  fi^ces  and  the  urine.     The  individual  fe 
infected  taiig^ely  through  the  gastro-enteric  tract,  and  the  most  usual  mode 
of  conveyance  into  the  body  is  by  infected  milk  or  water.     Direct  Imns- 
mission  by  the  hands  wtiich  liave  been  infected  from  the  surroundings  ol 
the  patient^  especially  from  the  clothes  and  bedlinen,  is  possible. 

PATHOio«v. — After  birth  in  ttie  earlier  jyeriods  of  life  the  pathological 
lesions  are  less  definite  in  direct  ratio  to  the  age.     After  the  secomi  or 
third  years  the  lesions  are  constant  and  the  patholog)*  definite.    Althotigti 
the  more  advancc^d  and  severe  lesions  of  t}T>hoid  fever  may  occur  in  the 
early  as  well  as  in  the  later  years  of  life,  yet  its  characteristic  lesions  in 
young  suhjeets  are  found  in   the  milder  and   less  severe    pathologiial 
[changes  of  the  disease.     These  consist  essentially  of  a  hyperplasia  of  the 
solitarj^  lymph-follicles  and  Peyer's  patches,  and  the  process,  instead  of 
going  on  to  ulceration,  usually  tenninates  in  early  resolution  with  fatty 
^degeneration  of  the  cells.    Hemorrhage  and  pertbration  are  Uierefore  rare 
complications  in  the   t>"phoid  fever  of  early  life.     There  is,  hgivever, 
nottiing  distinctive  of  typhoid  fever  in  tins  hyperplasia  of  the  lympb*^ 
follicles  in  children,  for  it  is  not  uncommon  to  hnd  this  condition  whed| 
death  has  occurred  from  other  diseases  of  the  intestine.     It  may  aUo  be 
present  in  such  diseases  as  measles,  diphtheria,  and  scarlet  fever.     Vcrj" 
marked  liyperphisia  of  the  lymph-follicles  may  be  produced  in  children 
by  irritating  substances  and  by  foreign  bodies,  not  only  food,  but  ali^f 
drugs,  KUfh  as  tur[>eth  mineral.     I  have,  hi  fact,  seen,  at  the  post-mortem 
examination  of  a  child,  markeil  cnlai^ement  of  the  lymph-follicles  caused^ 
by  doses  of  turpeth  mineral  given  during  life  as  an  emetic,  H 

In  addition  h>  the  lesions  in  the  intestine,  hyperi>lasia  of  the  mesen- 
teric glands,  granular  liegeneration  of  the  liver  and  kidney,  arid  granular 
or  fatty  degeneration  of  the  heart  may  be  found.  Parenchymatous 
changes  sontetimes  occur  hi  ttie  iMTi|>ht"mI  nerv'es  and  degeneration 
the  muscles.  The  pathological  conditions  in  typhoid  fever  in  the  eari; 
years  of  life  may  be  said  lo  correspond  with  those  which  are  met  \vi 
in  the  aborted  forms  of  the  disease  hi  later  life. 

The  speciJic  eftlorescence  of  typhoid  fever,  the  rose-spots,  have  ac- 
quired additional  hnporiance  in  the  diagnosis  from  the  recent  bacterio- 
togical  investigations  by  Neufeld  and  Curschman  in  Gennany,  and  Ricb^f 
anlson  in  this  countr)\  These  obsen  ers  have  demonstrated  the  presence 
of  the  typhoid  bacillus  in  the  rose-spots  in  a  ver>'  large  pniportion  t»f  the 
cases  examined.     In  Richardson's  series  the  diagnosis  was  made  by  this 
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metlmd  uu  an  ;ivi*ra^(*  nf  six  days  before  the  appearaiiee  of  the  Widal 

IsetH-^TUix, — Tfie  ^hi^v  of  i III- libation  in  typhoid  fever  may  last  from 
uuv  lo  two  weeks;  a  shorter  Uiue,  htnvever,  live  days,  and  a  longer  one» 
IhrtH'  weeks,  have  been  observed, 

SvjiPTOSis. — The   prodrorrmi   stage  Is    usually  short,   young   subjects 

hiiving  less  power  of  resistance  to  tlie  poison  than  adults,  in  whom  the 

^*|to>tlrotiial  stage  Ls  often  prolonged,    TJie  onset  is  more  hkely  to  be  arute 

ia  young  ehildren,  and  nervous  syniploins,  espeeiahy  vomiting,  are  eom- 

iiion. 

The  duration  of  tlie  disease  is  generatly  much  shorter  than  hi  adults. 
This  short  duration  depends  lai^gely  upon  the  mild  frimi  of  the  intestinal 
!**sions  and  usually  intlrr-ates  that  marked  ulceratitnj  has  not  taken  plaee. 
As  shown  by  the  figures  t'cdleeted  by  Morse,  the  average  duration  of 
typhoid  fever  iji  children  in  a  little  less  than  three  weeks,  the  younger  the 
fhild  the  sliorter  the  dumliniu  and  the  proportion  nf  eases  in  which  the 
duration  is  ten  days  or  less  is  twice  as  gn^at  m  the  younger  children. 

As  a  ni!e.  the  temperature  is  moderate,  but  it  may  be  high,  as  in 
admits,  \rithout,  however,  proflucingas  severe  symptoms,  since  children  are 
^nerally  less  atl'eetefl  than  adults  by  a  high  temperature.  When  the 
lesions  are  mild  the  temperature  is  not  apt  to  show  so  typical  a  conise  as 
when  Ihey  are  pronounced.  The  temperature  often  rises  mpidly  in  the 
beirinning,  and  although  it  retunis  to  the  normal  by  lysis,  it  does  not 
show  so  gradual  a  lysis  as  when  marked  lesions  have  occurred^  and  when 
other  symptoms  of  toxemia  have  complicated  the  disease.  The  younger 
the  child  the  lower  the  range  of  the  temperature  and  the  sooner  Ls  the 
inaxununi  reached.  The  remittent  st^ige  occurring  in  adults  is  much  less 
in  cluldren  and  the  defen^esceme  is  rapid. 

The  pulse  is  usually  accelerated,  but  is  low  in  comparison  with  the 

height  of  the  temperature  in  otlier  iliseases,  and  is  not  so  apt  to  vary  ftom 

llie  normal  in  strength  and  rapidity.     HtBnilc  murmurs  are  not  mieommon. 

The  respirations  are  not  especially  increased  unless  some  complica- 

\s  present.     Although  bronchial  catarrh  may  in  most  cases  be  ji:dho- 

[ically  pn.*sent  (Morse),  yet  clinically  its  impoiiance  in  children  has  l)pen 

rather  over-estimated.     In  certain  cases  in  young  children,  however,  it  is 

niarkefi  as  to  be  liable  lo  lead  to  tlte  error  of  considering  tlie  primary 

of  jiulmonarj"  origin  rather  than  intestinal 
The  atKlomen  may  be  distended  and  tympanitic,  but  this  symptom  is 
often  not  marked,  !ii  Monde's  statistics  distention  occurred  in  from  50  to 
70  per  cent  of  all  cases.  It  is  more  common  in  older  children,  and  nut 
infrequently  is  extreme.  Pain  and  tenderness  of  the  abdomen  are  rather 
untisuaL  Vomiting,  especially  at  the  ons»d  of  the  disease,  is  often  met 
with*  but  is  rare  in  the  later  stages  of  the  disease.  Constipation,  esp**f"i- 
ally  lis  young  children  is  more  connuon  than  di;u*rho.*a.  Tlie  discharges 
are  not  so  characteristic  as  in  adults,  and  when  diarrhoea  is  present,  the 
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stools,  as  a  nile,  are  not  so  frequent  or  sn  lai)?e  In  amounL  All  the  fnLil 
cases  noted  by  Moi^se  had  diarrhcea.  Intestinal  Ijeniorrt'a^^e  m  ven 
unusual  under  ten  years  of  age,  and  l^  fatal  in  about  half  the  cases. 
Perforation  is  exeeedingly  rare.  Althougli  it  is  pixjbable  that  in  all  ea^^ 
of  typlioid  lever  there  is  sojue  enlai][fement  of  tlie  spleen*  it  is  oHen  m* 
possible  to  detect  this  change  by  palpation,  and  pereussion  of  the  spleen 
in  young  children  is  well  known  lo  be  very  misleading.  xVccordiii^'  to 
Morsels  tigures  the  spleen  is  demonstrably  enlaii^ed  in  90  per  cent  of  all 
cases  of  typhoid  in  children,  and  tlie  older  the  child  the  greater  the 
enlai^enient.  Tlie  return  of  the  spleen  to  its  nonnal  size  indicates  coo- 
valescence  and  recovery,  while  persistent  enlargement  shows  that  the  dis- 
ease is  still  present. 

Epistaxis  occurs  more  rarejy  than  in  adults* 

Tlie  rose-t:olored  spots  appear  to  be  less  frequently  found  in  rhilten 
than  in  adults,  Moi"se  s  series  of  cases  showed  ttie  spots  iJi  from  6U  lo 
70  per  cent,  of  all  cases  in  children.  They  usually  appear  in  the  second 
week.  They  consist  of  small ^  light-pink  macuhe,  usually  scattered,  ctiietly 
or  solely  on  the  abdomen,  and  disappearing  under  gentle  pressure  of  the 
finger.  Other  varieties  of  eOlorescenees  are  seen  at  times,  but  are  un- 
comniorj.     Herpes  labialis  occurs  in  some  cases.  j 

The  tongue  is  not  so  likely  to  be  dry  as  in  older  subjects,  and  although' 
coated  it  soon  becomes  clean  at  ihe  tip  and  edges.  There  is  at  tirues  a 
slight  albuminuria  at  the  height  of  the  fever,  but  a  complicating  nephritis 
is  mrt\  The  diazo-reaction  is  usually  present  in  the  urine  after  the  lirsl 
week.    The  Widal  reaction  can  generally  be  obtabied  in  the  second  week. 

The  more  severe  nerv^ous  symptonis  so  pronounced  hi  later  life  are 
not  prominent  in  early  childhood.  Headache  of  a  mild  type  is  common; 
severe  liemiaclie  Ls  vi^ry  uncommon.  Crying  out  at  night,  especially  in 
young  children,  and  delbium  of  a  mild  tj^^e  are  not  uncommon*  Deep 
stupor  is  rare;  in  fact,  the  characteristic  of  typhoid  fever  in  young  chil- 
divn,  as  I  have  seen  it,  is  apathy.  The  child  lakes  Hie  nourishment  w^hich 
is  given  to  it,  is  not  especially  restless,  and  usually  lies  in  a  half-somno- 
lent condition.  As  the  disease  progresses  it  gradually  returns  to  a  more 
natural  mental  condition.  Convulsions  are  rare.  In  some  cases  cerebral 
symptoms,  simulating  somewhat  those  of  meningitis,  arise,  and  ane 
fre<[uently  due  to  cerebral  congestion  or  to  toxic  action.  These  symptoms 
are  more  common  in  younger  ctiildrt*n,  Hypenesthesia*  clianges  in  the 
pupils,  retraction  of  the  head,  and  opisthotonos  may  be  present,  clos?ely 
simulating  meningitis.  True  meningitis  caused  by  the  bacillus  of  typhoid 
is  rare,  but  can  occur.  A  case  of  this  kind  with  the  bibliogniphy  has 
been  reported  by  Went  worth  in  a  girl  foui*  years  of  iigi*,  in  tlie  Transac- 
tions of  the  American  Pediatric  Society  of  1899.  Lumbar  puncture  m 
this  case  showed  an  enomious  number  of  ty])tioid  bacilli,  hut  no  ntlier 
organisms  w^ere  found.  The  liigher  tl\e  temperature  the  more  pronounci 
are  tlie  nervous  symptoms. 
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In   typhoid  the  IeU€oc}ies  aru   usually  diininished  iti   number,  but 

(her**  is  a  proportionate  incpeas**  in  the  lymphocytes.     In  the  early  sUiges 

t^n'tliriH-ytes  are  intTeasiHl,  as  Is  also  the  haemoglobin.     In  Ih*'  lator 

a  i^onditi(»ri  of  sei-ondary  ana;?iina  may  occur,  pnjducing  a  dinunu- 

liiin  of  IJie  red  blood-turpuatles  and  lui^inoglobin, 

B        (^AMPLICATIONS  AND  Sequeue, — Pulnionaiy  eomphcations,  with  the  ex- 

Br«*ption  of  bronehitis,  are  mm.     Neuritis  is  not  an  uneomnion  romplira- 

Pliciti.      Aphasia  ocrurs  rather  uiore  frec|ueriHy  in  children  ttian  in  adulti^. 

In  rare  f*ases  it  may  be  due  to  some  or»^aiuc  cause,  such  as  embolism, 

■jbuU  as  a  rule,  there  is  no  demonstrable  lesion.     Aeeordinfr  to  Morse's 

■rtatistics,  in  most  eases  it  occurs  where  tlie  lyiihoid  had  been  extreme, 

^pcconi|junied  by  other  marked  nen'ous  manifestations^  and  coming  on 

during  ronvalesct^nee  while  the  temperature  was  falling.    Tlie  intelligence 

fe  retaint-d,  and  there  is  rarely  any  otiier  paralysis.     Recovery  was  the 

rule,  and  the  average  duration  was  three  weeks.     Even  when   partial 

I  paralysis  has  accompanied  tlie  aphasia,  entire  recovery  may  take  place. 
Chorea  and  parotitis  an*  not  verj'  uncommon,  and  tititis  media  is  not  In- 
fr(*quenL  Relapses  are  about  as  frequent  as  in  adults.  According  lo 
iloise's  figures,  the  number  of  days  of  fever  in  thirty  relapses  was  fittec^n, 

»the  shortest  seven  days,  and  the*  longest  twenty-nine  days.  His  number 
of  days  of  apyrexia  before  tlie  relapse  vajied  from  none  to  nineteen  days. 
They  follow  about  the  same  course  as  the  normal  attiiek,  but,  as  a  rule, 
are  of  shorter  dnnition,  the  symptoms  being  less  sev«Te. 

Diagnosis. —  Wiflaf  Ik-urfion. — [)uring  the  fu'st  few  days  typhoid  fever 
may  often  be  mistaken  for  various  forms  of  febrile  gastro-enteric  disease. 
The  most  important  means  nf  diagnosis  is  by  the  AVidal  serum-n^aetion. 
By  this  is  meant  tjie  clumping  and  loss  €jf  motihty  of  the  typhoid  bacilli 
wheti  Ihe  serum  of  a  patient  sick  with  typhoid  fever  Is  added  to  a  bouillou 
eulture  of  typhoid  bacilli  A  freshly  prepared  bonillon  euiture  not  more 
than  twenty-four  hours  old  and  grown  at  roont  temperature  should  be 
used.  Not  less  than  ten  paris  of  the  culture  should  be  added  to  one  of 
the  senmj.  No  reaction  occurring  after  half  an  honr  should  be  accepted, 
This  reaction  is  usually  not  present  unlil  the  bt^ginning  of  the  second 
weelLi  but  may  last  tbr  weeks  or  months  after  the  recover)'.  If,  tljttre- 
fore,  a  reaction  is  positive,  it  is  necessary,  in  order  to  be  accurate,  to 
|e  a  recent  typhoid.  While  this  is  tlie  most  important  method  of 
sis  m  typhoid  fever,  it  is  not  ^d^solute,  as  the  reaction  is  not  always 
present  in  tjT>hoid,  and  may  i^rely  occur  in  other  diseases*  The  error  is 
al>out  five  per  cent,  in  either  direction. 

Inraitts  bom  alive  or  dead  of  mothers  who  have  typhoirl  may  or 
may  not  show  the  serum-reaction.  The  reaction  may  be  transmitted  to 
&  healthy  infant  from  the  breast-milk.     The  reaction  is  less  intense  in 

■  the  mother's  milk  than  in  her  blood,  and  less  in  the  infant's  blood  than 
in  the  milk.  The  agglutinating  principle  may  not  be  transmitted  to  the 
in&nt  througli  the  milk.     The  transmission  probably  depends  laiTgely  on 


452 


PEDIATRICS. 


the  strength  o(  the  agj^lutinating  power  in  the  blood  and  tiiUk,    Tlte 
action  disappears  in  a  few  days  after  the  cessation  of  nursing. 

D'mzfi-Rmdion, — ^Not  so  much  value  as  formerly  is  attributed  to  tP^'j 
diaiso-reaction*  because  it  is  also  found  in  acute  tuberculosis,  septieieuiL^_ 
measles,  pneumonia,  and  probably  also  in  many  of  the  acute  f^tiri^^[L 
diseases.  It  does  not  develop,  however,  in  acute  tuberculosis  until  d^^^j"^^^ 
the  third  week  of  the  disease ;  wliereas  in  typhoid,  if  it  is  to  appear  aP  -^ 
all,  it  is  nsually  obtained  by  the  end  of  tlie  first  or  in  the  second  weeL        ■ 

WhUij  Bfnmi  Count — ^ Another  important  aid  in  the  dilTerential  dia^'-  ^^ 
nosis  of  typhoid  rnay  be  obtained  by  the  white  blood  counl.  The  tdmitct 
of  teueoei/ffmit  is  the  characteristic  point  of  the  blood  in  lyphoid,  and  serves 
to  exclude  many  otlier  diseases  in  which  lencocytosb  is  prest^rd.  It  ii 
alwa>*s  to  be  borne  in  mind,  however,  that  a  high  white  blood  count  may 
be  found  in  a  case  of  typhoid  which  is  complicated  by  some  digease 
whicti  is  accompanied  by  a  leucocj^tosis.  Typhoid  tever,  ttuTelbre,  is  not 
to  be  excluded  because  of  a  leucocyiosis,  unless  complicating  condiUons 
can  positively  be  proved  to  be  absent. 

Typhmd  Baeilli  in  the  Rosv-Spoh. — The  detection  of  the  typhoid  bacilli 
in  the  rose^pots  is  a  point  in  ttie  differential  diagnosis  wtiicti  nmy  bt 
attempted  in  all  doubtful  cases ;  their  presence  makes  the  diagnosis 
certain.  In  making  the  differential  diagnosis,  therefore,  on  a  doubtful 
ease  of  t)^)hoid,  the  most  injportant  evidence  is  to  be  found  in  the  n*snlls 
of  the  Widal  and  diazo-reat  tions,  the  Vfhite  blood  count,  and  the  rose-  M 
spots.  The  onset  of  the  disease,  the  eoui^e  of  the  temperatures  and 
the  whole  series  of  abdomirml  symptoms  must  be  conmdered  as  supple- 
mentarj*  and  conilmmtor>'  evidence. 

The  diseases  which  are  most  likely  to  simulate  typhoid  fever  and 
render  the  diagnosis  difficult  are  as  follows : 

Thr  Exaiilhetmtiu  and  Pneumonm, — ^A  number  of  acute  diseases,  such 
as  ttie  exantliemata  and  pneumonia  njay  simulate  in  tiieir  prodromal 
stage  ttiose  cases  of  typhoid  fever  which  begin  with  violent  symptoms.  In 
pneumonia  and  scarlet  fever  there  is  leucoc\iosis,  in  typhoid  fever  there 
is  none ;  moreover,  in  the  former  diseases  there  is  no  Widal  reaction  and 
no  diazo.  In  measles,  however,  there  is  no  leucocytosis.  while  the  diazo- 
reaction  may  be  present  After  the  prodromal  symptoms  liave  passed,  the 
distinctive  efflorescences  of  measles  and  Si  ariet  fever  and  the  course  of 
tlie  disease  wUI  ser\e  to  diflerentiate  thenu  while  the  tem|>emture  curve 
and  physical  signs  wiW  detennine  tlie  presence  of  pneumonia. 

Aettie  Ilro-Vcdifut. — Typhoid  fever  and  ileo-colilis  may  sometimes  simu- 
lalt'  each  other  The  intestinal  symptoms  of  typhoid  fever  in  young  ctii!- 
drc^n,  however,  correspond  so  closely  lo  tlie  severity  of  the  local  lesions  _ 
that  it  is  ran*  in  the  early  days  of  the  disease  to  meet  witii  the  severe  ■ 
inlesthial  symptoms  so  common  in  ileo-colitis :  those  of  lyphoid,  as  a  rule, 
being  much  milder.  Later  hi  the  disease  the  splenic  enlargement,  eftlores- 
ceiicc,  and  tympanites  of  typhoid  are  not  found  in  ileo-colitis.    The  blDod 
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^^  lyphoid  do«*s  nut  show  leucocytosis,  while  this  is  usually  present  in  other 
^*^**tRii  of  gastm-enleric  infection.  While  llie  Widal  and  diazo-reactions 
^*^>  gfiK*rally  present  in  typhoid,  the  fanner  never  ocumrs,  and  tire  latter 
^^-t'eiy*  in  gajslro-enleric  disease,  Ttie  ti^rnperatnre  curve  also,  after  the 
^■^^ly  days  of  the  disease,  is  of  considerable  aid  in  diagnosis. 

Tut^nyuinr  and   Spidcjaie    Cerebro^Sp'uuil    Mvmng'dh^ — The    vomiting 
^'liidi  occurs  m  the  prodromal  stage  of  typhoid  fever  may,  in  connection 
^^ifh  the  child's  apathy,  simulate  tlie  early  stages  of  tubercular  mening-itis, 
"tjt  tlie  higlier  temperature,  enlaii^ed  spleen,  and  distended  abdomen  of 
^>'p)iritd,  and  the  absence  of  the  irregular  respirations,  slow,  intermittent 
B^uls«:%  and  retracteil  abdonjen  of  meningitis  serve  to  difien^nliate  the  two 
iJis4^ases.     In  tubercular  nienmgitis  the  evidence  given  by  lumbar  punc- 
ture  and  the  absence  of  the  Widal   reaction  separate  the  disease  from 
^yphoid.     In  both  diseases  the  diazo-reactinn  may  be  present,  and  leucocy- 
■osis  IS  absent  in  both,     in  rare  cases  the  bacilli  of  typhoid,  as  already 
stated,  maybe  the  cause  of  a  meningitis  auid  the  disease  be  diagnosticated 
duritig  life  by  lumbar  puncture.     In  cerebnj-spinal  meningitis  the  diplo- 
ecK^cus    intracellularis,   obtained   by   lumbar   puncture,  is  not  found   in 
t\"phoid ;  there  is  marked  leucocytosis*  and  while  the  Widal  reaction  is 
Always  absent^  the  diazo  may  be  present. 

A^vie  Miiiarg  Ttibertmloifi^. — ^The  most  ditlicult  of  all  the  diseases  to 
cUfTerentiate  from  typhoid  is  acute  miliary  tuberculosis.  The  absence  of 
Icmcocytosis  and  the  possible  presence  of  the  diazo- reaction  occurs  in 
bfdh  diseases,  but  the  Widal  reaction  is  not  present  in  tuberculosis,  and 
thus  becomes  invaluable  in  diagnosis.     Unless  the  tuberculin  reaction  is 

I  marked,  and  until  other  evidence  <jf  tid>ercular  processes  appear  locally,  as 
in  the  lungs,  it  is  often  only  by  the  subsidence  of  the  Xever  and  prostration 
in  typhoid  at  an  early  date  that  it  can  be  distinguished  from  the  slow  pro- 
gressive prostration  and  continued  fever  of  tuberculosis.  It  is  especially 
in  the  typhoidal  type  of  acute  miliary  tuberculosis  tliat  the  resemblance 
nf  ttie  two  diseases  is  closest,  and  when  in  typhoid  the  rose-colored  spots 
do  not  appear  and  the  Widal  reaction  is  negative,  the  delirium,  distended 
abdomen,  enlarged  spleen,  and  even  the  in-eirular  temperature  ul  times 
common  to  both  diseases,  may  make  ttie  resendilance  so  close  that  the 

Idiagnnsis  eanoDt  be  made  until  tlie  post-mortem  examination. 
Mtdarlti, — ^I'lie  ditferential  diaj^nosis  between  typhoid  fever  and  mala- 
ria is,  at  times,  especially  ui   i  hildreu   under  two   yt^ars  of  age,  veiy  diftl- 
cult  and  perhaps  inipossit>le  until  the  blood  has  been  examined.     The 
difTertj'nce  in  the  temperature*  curve,  the  presence  of  the  plasmoilium,  the 

I  marked  etfert  on  the  symptoms  by  the  use  of  ijuinine,  and  the  ai^sence 
ofUie  Widal  and  diazo-reaetions  in  malaria,  are  of  nruch  value  in  the  diag- 
nosis from  typhoid,  Leucocytosis  is  absent  in  both  malaria  and  typhoid. 
Eftidemle  /?y^w<^m.— Epidemic  intluenxa  may  in  its  onset  simulate 
typhoid  fever,  but  the  period  of  doubt  is  very  short.  The  presence  of 
Pfeiffer's  bacillus,  if  it  can  b^-  found  in  the  sputum  or  nasal  dischaii^e,  is 
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of  iniporiance,  but  the  absence  of  the  Widal  and  diazi*-n*ai lions  are 
of  so  much  importance,  as  the  dist*aso  has  either  run  its  course  or  de 
clared  itself  by  its  temperature  and  irregular  groups  rpf  symptoms  beton- 
the  time  for  oblainin*^  Mh^so  reaetions^  has  arrived,     it  h,  there foreT  impos- 
sible in  the  early  day^s  of  the  disease  to  make  a  positive  diajjnosis,  and  vi^ 
some  cases  we  are  leH  in  doubt  as  to  the  dia^mosLs  at  even  a  later  period 
when  the  symptoms  of  enlarged  spleen,  rose-colon^d  spots,  and  tynipanm^^^ 
abdomen  of  typhoid  are  not  present  as  a  group.     The  white  blood  cot*^' 
is  of  little  service,  as  it  is  generally  normal  in  epidemic  inlluenza. 

Prognosis, — ^The  prognosis  of  typhoid  fevt-r  in  early  chiidhood  is  goC^^^ 
Statistics  >shovv  that  thf'  diseiise  is  much  less  fatal  in  children  than  in  aduf 
and  that  the  mortality  increaises  directly  \nth  thu  age.    The  complicatior 
whether  arising  from  local  disturbance  of  the  intestine  or  from  cardiac  at 
pulmonary  dis(»ase,  are  rare  ui  coniiiarison  with  iliose  met  with  in  lat*'    -^^ 
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life.     The  disease,  however,  varies  xvrj  much  in  its  severity  in  diflferer 
epidemics  and  in  different  stages,  and  a  child  may  have  a  severe  type  o*:^^-^ 
typhoid  fever  and  die  from  it 

Treatment. — The  treatujentof  tlie  mild  form  and  that  most  commonly  ^^ 
met  with  in  young  cMldri^n  is  exceedingly  simple.  The  child  should  b^^"  ^ 
kept  perfei'tlv  tjuiet  in  bed  as  long  as  the  t^mperafure  is  raised,  and  foi 
three  or  four  days  after  it  has  become  norm  ah  Although  in  adults  quite 
a  varied  diet  can  be  given,  in  young  children  milk  in  some  form  through- 
out the  whole  course  of  the  disease  is  indicated.  There  are  no  drugs 
which  will  eithrr  abort  or  cure  the  disease.  In  the  cases  wliich  be^rin 
acutely  with  vomiting,  food  should  be  withheld  for  some  hoiu^,  and  the 
prodromal  symptoms  treated  syniptomatically,  as  the  same  symptoms 
would  be  in  the  begionint^  of  a  number  of  acute  febrile  diseases.  After 
the  acute  symptoms  have  passed,  alkalini^  milk  should  be  given  with 
low  percentages  of  fat,  sugar,  and  proteids  at  ftrst,  and  these  elements 
should  be  gi'adually  imireasecl  in  their  percentages,  and  varied  in  their  com* 
binations  to  suit  tlie  especial  a^^e  and  digestion.  It  is  usually  better  to 
heat  the  milk  to  fiS,3''  C,  (155°  F.)  and  to  add  lime-water,  five  per  cent 
Where  the  stomach  is  at  all  irritable  it  is  often  well  to  peptonize  the  milk 
for  a  time.  Jt  is  seldom  that  the  temperatun;'  is  so  hij^h  as  to  call  tor  any- 
thing beyond  bathhi^',  and,  as  a  rule,  antipyretics  should  be  avoided.  As 
a  hygienic  measure  the  child  should  be  bathed  twice  daily  with  water 
heated  to  32°  C.  (90°  R).  tf  the  temperature  rises  to  39.4^  or  40^  a 
(103''  or  104°  F.)  a  redui-tion  by  artificial  means  is  not  necesstirily  indi- 
eated,  but  we  should  be  guided  by  the  general  condition  of  the  child. 
According  to  our  experience  at  the  Childrt^o's  Hospital,  a  large  nmnber 
of  children  of  all  a^es  pass  through  an  attack  of  tjT>hoid  without  any 
necessity  arising  for  the  reduction  of  the  temperature  by  baths  or  sponging. 
The  older  the  child  the  more  likely  is  the  l^ath  to  be  indicated.  Much 
puhnonar}*  or  cardiac  weakness  contra-indicates  the  bath.  The  child  can 
be  either  sponged  for  five  or  ten  minutes,  or  wrapped  in  a  thin  blanket 
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and  placed  in  the  baUi,  while  live  body  and  liiribs  are  aLtiveiy  nibbed* 
IVhere  there  is  delirium  and  gveai  restlessness,  with  a  temperaturo  of 
40,5^  or  41J^  a  (105°  or  10lj°  F.)  baths  should  be  ^iven  every  Ihn^e  or 
four  hours,  but  with  caution,  as  eliildreii  do  not  react  so  well  as  aduJts, 
i  sUiuulant,  such  as  a  few  drops  of  branrly,  sliould  be  given  at  the  time 
f  llie  sponging  or  bath. 

Tn^hnitpie  of  the  Biiih  in   Tifphmd  Ft-mr, — A  very  convenient  method 
if  adniintsteruig  the  batli  in  typhoid  fever,  or  in  any  other  condition  in 
"^vhich  ttie  treatmeni  b  indicated,  is  as  follows: 

A  larpe  rubber  sheet  is  placed  under  the  ehild  on  the  bed,  and  the 
sid^s  and  ends  are  bolstered  up  by  rollers  or  bedding,  making,  if  properly 
cjranged^  a  shallow  but  suniciently  large  tub  without  the  inconvenience 
of  moving  the  child,     A  towel  or  blanket  may  be  placed  under  the  child 
if  it  is  made  um^omlbrtable  by  lying  directly  on  the  rubber  siieet     The 
water  is  bmught  in  a  toot-tub  to  the  side  of  the  bed,  and  its  temperature 
rt'gulated  aceordmg  to  the  indications,     A  wet  towel  or  sponge  is  placed 
on  the  head ;  the  water  is  then  squeezed  from  a  sponge  on  to  the  naked 
body  with  one  hand,  and  brisk  friction  is  applied  with  the  other.     The 
chesty  abdomen,  arms,  and  legs  should  be  taken  in  rapid  succession.    It  is 
especially  lo  be  noted  that  it  is  the  combination  of  fridiofi  with  water 
which  accomplishes  the  best  result  iu  reducing  the  temperature  and  at 
the  same  time  stimulatijig  the  peripheral  circulation.     The  child  is  then 
turned  on  its  side,  and  the  back  is  bathed  and  rubbed  in  the  same 
manner.     The  duration  of  the  balli  should  vary  fi"om  five  to  fifteen  min- 
utes, according  to  the  height  of  the  temperature  and  the  manner  in  which 
the  child  reacts.     The  temperature  of  the  water  shoidd  vary  fmm  37,7^ 
a  (100°  R)  to  23.8°  a  (75^^  F.J,  according  to  the  age  o(^  the  child,  the 
height  of  the  fever,  the  number  of  degrees  of  reduction  in  the  tempera- 
ture obtained,  and  the  manner  in  which  the  child  reacts,     A  drop  in  the 
temperature  of  one  to  one  and  a  half  degrees  Centigrade  is  ttie  object 
especially  to  be  attained.     The  temperature  is  best  taki*u  one-half  hour 
after  tiie  bath.    Drops  of  two  and  three  degrees  are  not  desirable.     If  the 
bath  is  well  given  by  an  experienced  nurse,  a  good  reaction  should  usually 
l>e  obtained.     Slight  blueness  of  the  lips  and  tinger-nails,  cold  hands  and 
feet,  and  chilly  sensations  should  be  Avatched  for  and  treated  by  a  dose 
of  brandy  and  water,  an  extra  blanket,  and  heaters  in  the  bed.     Massage 
of  the  extremities  under  the  blankets  may  be  all  that  is  necessar)'. 

Care  of  Ove  Mouih  and  *Skm, — The  mouth  should  be  gently  bul  thor- 
oughly t*]eansed  witli  a  two  per  cent,  solution  of  boracic  acid  in  distilled 
water  at  least  ttiree  times  daily.  The  greatest  care  should  be  taken  to 
prevenl  irritation  of  the  skin  by  bathing  the  recumbent  parts  with  alcohol 
and  Mater. 

lJiarrk<ra,  unless  profuse  and  exhausting  or  ver}'  frequent,  such  as 
more  than  three  or  four  in  twenty-four  hours,  should  not  be  checked. 
To  control  peristalsis  bismuth  and  small  doses  of  opium  are  indicated- 
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Conafijxtiioii, — There  is  usually  more  difficulty  with  conMipaiion  than 
with  (liarrhcea.  Eiu^niata  and  suppositories  are  indicated  rather  than  laxa- 
tives, which  shouhl  be  only  usnd  in  extreme  casrs,  and  necessarily  sparingly 
and  in  a  mild  form,  such  as  the  milk  of  ma^mesiii  3.75  to  6.50  c.c.  (1  to 
2  <lrachms),  with  an  occasional  small  dose  of  castor  oil.  The  discharges 
should  be  disinfected  at  once  with  a  1  to  20  solution  of  carbolic  arid. 
All  the  clothinj?  should  hv  soaked  in  carbolic  acid,  twenty  per  cent,  for 
six  hours,  and  then  boiled  for  one  hour. 

Headache,  R^^j^le^inneas,  Slerplejisnesit. — ^These  nen^ous  symptoms  are 
best  treated  by  bathing.  If  a  sedative  is  desired,  0.12  to  0.3  gramme 
(2  to  5  grains)  doses  of  trional  are  safe  and  etlicieiit.  Bromide  of  soda 
may  be  given  alone  or  in  combination  with  trional. 

TympnniteH  should  be  treated  with  hot  cloths  applied  to  the  abdomen, 
or  by  turpentine  stupes  made  in  the  following  manner :  one  part  of 
spirits  of  turpentine  is  mixt^l  with  six  parts  of  sweet  oil,  and  the  mixture 
is  then  rubbed  gently  but  thoroughly  on  the  jQ)domen.  A  tliick  piece  of 
flanni*l  is  then  dipped  hi  hot  water,  wrung  out,  and  when  suffidentlj 
cool  applied  to  the  iibciomen,  covered  with  oiled  paper,  and  kept  in 
place  by  a  thick  swathe.  If  these  precautions  are  taken,  irritation  of  the 
skin  will  rarely  be  causcnl,  and  the  treatment  is  very  efTicaeious.  Gentle 
irrigation  of  the  colon  with  some  saline  solution,  such  as  a  two  j)er  cent 
borate  of  soda  or  a  thrcn*  per  ccMit.  boracic  acid  solution,  may  be  tried.  In 
extreme  ctises  the  rectal  tube  may  be  used  with  caution. 

HemorrhayeH  and  perfomtiom  should  be  treated  as  in  the  older  cases, 
the  fonncT  with  absoluti*  rest,  with  hypodermic  injections  of  ei^tin  0.06 
c.c.  (1  grdhi).  and  somethnc^s  of  morplnne  and  cold  to  the  abdomen,  and 
the  latter  with  hypodermic  hijections  of  mori)hine  0.001  to  0.003  c.c.  (A 
to  .rV  grain). 

Laparotomy  for  j)erforation  in  ty})hoid  has  not  been  attended  by  bril- 
liant results,  but  in  certain  cases  may  be  deemed  advisable.  The  same 
can'  should  be  exercisc^l  during  the  vonvnlcHcence  of  the  child  as  in  the 
advanced  convalescence  of  the  adult. 

Slnindduta  are  not  called  for,  as  a  rule,  in  the  early  stages  of  the  dis- 
ease. When  used  they  are  best  achninistc^red  in  the  form  of  brandy  or 
whiskey.  They  are  contra-indicated  in  the  sttigc*  of  toxa?mia  represented 
by  marked  excitement,  active  delirium,  cerebral  congestion  with  delusions 
and  great  restlessness,  and  a  strong,  full  pulse.  On  the  other  h«and,  when 
the  |)ulse  is  small  and  wi^ak,  when  the  mental  ccmdition  is  expressed  by 
depression,  low  mutt(»rin^^,  delirium,  and  a  gcMieral  condition  of  nervous 
c^xliaustion,  the  use  of  stinnilants,  espcM-ially  in  the  form  of  alcohol,  is  dis- 
tinctly indicated,  and  is  highly  benellcial.  Koran  hifant  of  one  yc^ar  the 
amount  of  bnuidy  or  whiskey  in  twenty-four  hours  should  van'  from  15 
c.c.  (1  ounce)  to  30  c.c.  (1  ounce),  l)ut  should  never  exceed  60  c.c.  (2 
ounces).  In  children  c)f  four  years  tliesc^  doses  may  be  doubled  in  corre- 
sponding conditions,     in  all  cases  the  stimulant  should  be  well  diluted. 
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^*   in  a  hemorrhage  from  tlie  bowels  a  sUiimlaut  must  be  given,  it  sliould 
^  adnmistered  m  small  doses  and  iii  combination  with  opium .     A  table 
ft\iiig  the  doses  uf  other  cardiac  stimulajits  will  be  found  on  page  470. 
The  following  case,  Fig.  111^  was  under  my  care  at  the  City  Hospital : 

A  b<jy»  five  years  oJd,  wajj  taken  sick  with  general  malaise  and  fever  Wva  days 
I  **^fore  enterinf  the  iio&pitaJ,  There  had  been  no  olher  symptoms,  such  as  epjstaxis  or 
*OHuLiii|j%  On  entering  the  hospital,  an  exarninaliun  showed  the  ton  (rue  to  have  a 
[  tliicJt  brownish  coat  in  the  centre  and  a  thin  coat  on  ttie  tip  and  edges.  The^hild  was 
[  III  ad  apaih«?tie  condjtioti.  The  pnlse  was  rapid  and  regnlar.  Nothing  abnormal  was 
[ftittaci  in  the  Ihurax.  The  abdomen  wns  distended  and  tympanitic,  and  showed  one 
-colori^d  s|iol.  The  spleen  could  be  easily  felt  2.5  t^m.  (1  indi)  below  the  border 
oi  the   riim^  and  on  p^^rcu^sion  the  dnlness  reaeiied  as  high  as  the  seventh  rib  in  the 
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axillarj  line.  The  enlargemenl  of  the  spleen  and  the  lower  border  of  the  ribs  are  marked 
ill  black  in  Fi(r.  111.  The  upper  border  of  tht?  splenic  duliiess  i^  marke4l  by  a  broken 
liii#.  md  the  Hgure  7  marks  the  seventh  rib.  The  blood  showed  ni>  leuroeyhisis. 
Tlie  pupils  reacted  equally  to  light.  The  eipressvon  of  the  rhild*s  fr*ee  was  apathetic, 
and  h**  tfMik  verr  little  notice  of  anything.  An  eiaminatiim  nf  the  urine  showeil  the 
color  to  be  n*>rmal»  the  reaction  neutrvil,  the  sp^^t^ific  gravity  1025,  and  that  there  was 
^a^ght  in^ce  of  albumin.  The  sediment  showed  occasional  byaUne  and  fine  gmnnlar 
I  ftbrinous  casts.      A  Widal  reaction  was  not  obtained. 

On  the  Uiird  day  after  entering  the  hospital,  the  eighth  day  c>f  tlje  disease,  the 
ciitld  became  very  stupid  and  sumptimea  dehnoij.^,  Thern  wius  a  slii^ht  cough.  On 
the  twelflh  day  of  the  disease?  the  child  crieil  out  at  times,  and  was  delirious.  The 
•kin  was  dry  and  hot.  There  were  no  more  rose-colored  spots.  There  seemed  1o  l>e 
tligiit  t<?ndemess  in  the  lower  iliac  fossa »  but  there  was  no  gurgling.  On  the  fifteenth 
day  of  Uic  fli^f*a5e  the  tempi»niture  began  to  fall  by  lysiM.  ;ind  the  child  began  to  be 
&*'tffctL  On  the  eighteentti  day  the  temperature  became  nortnaL  By  tlie  twenty- tirst 
day  th^  child  seemed  b rigid,  and  wa^  playing  with  its  toys.  The  puts*'  was  stronger. 
Uiir  wft'k  later  it  wiis  sitting  up  in  bed,  and  had  a  strong  jiulse  and  a  good  appetite. 
k  Uv  days  afletwardi  it  waa  up  and  about  the  ward*  perfectly  well.     The  followinf 
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cbiirt  sIkiws  the  Umpemlure,  pube*  and  i^s|jiration  from  the  fiflh  dny  of  liic  iMii* 
illness  until  CO  rival t!sc**nce  was  estabJisht»d  on  the  twenly-fSflh  day. 

The  follfiwiiig  n*jles  mid  plala  (Fig.  112)  were  given  to  me  by  Dr.  S.  S,  Atkti^  p1 
Washington,  and  oec  urrt^d  in  an  infant  two  years  old.  In  this  case  Hip  irwpbnii  'if 
the  temperature  curve  and  tkt*  promjnenl  symptoms  cif  cerebrrj-spin^!  imblion  m- 
dernd  the  diagnosis  su  i>hscure  that  typhoid  fifViT  waB  not  suspected  urtfiL  .1  ffW  Aayi 
beJore  dealh.  The  posl-mortem  examioittiorr  showed  marked  eonifestirnj  tif  lh*»  fn^ii* 
bra-in,  chiefly  on  Ihe  right  side.     The  left  hemisphere  was  covered  with  a  gly*^lik* 


Tfpbold  f ev«r.    UaJe,  A  j«ui  tM, 


substance  which  filleil  th^  itulci  and  wm  eapeclally  alnmdant  around  Ibe  S?y1vian  Bssurt, 
The  lieart  wii^  normal.  The  luujfs  i^howed  niarked  hypostatic  coni^estion.  The  liver 
was  norma!.  The  |fall*bladdi>r  was  empty  und  paie.  The  spleen  was  enlargt^d.  Th« 
kidneys  were  normaL  The  stomach  was  cont|ri*sted*  The  mesenteric  glarids  were  en- 
larged and  soft*  The  inittstmes*  contained  a  qimntity  of  yellowish  wntery  fn?ces.  The 
lesions  were  in  the  ileo-coHc  pfirtton  of  the  intestine.  There  wiis  thickening  and 
ulcerahon  of  Peyer's  pHlcheti,  atid  to  a  It^ss  extent  uf  Ihe  solitary  follicles. 

Swelling  of  Peyer's  jjatches  and  of  the  sn)ilar>*  follleles  is  not  dis- 
tinctive of  typhuid  ft*ver,  as  this  rundition  frequently  occurs  from  irrita- 
tions of  various  kinds.  Fig.  11 -'3  represents  a  sectjnn  taken  from  the 
intestine  of  a  child. 


I 
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The  macroscopic  appearanees  of  this  Intestine  so  close  ty  si  mutated  the  «arly 
of  typhoid  fever  that  cultures  were  made  from  it  hy  Dr.  Prudden  to  settle  this  question, 
No  bacilh  were  found*     This    condition   b  often   foynd  lu   childnsti  in  smnha    non* 

typhciidal  ileo-cotitis* 


Fiii    112. 


Tfp^i^^lH^ll  lleoK.'oUtte,  shf>wrtnK  ulrafs  of  crdon.    Female,  2  yeais  Dld» 
U.  S.  Army  Me^lk'al  Museum^ 


EitlitTKL-d  Peyer'ft  imL^  Lnj^i  vli.is^'ly  simulating  tht  Itsiuns  or  lyph«\dftl  ileoK.'olUljk    Mui\  Mkiu,,  muf'ous 
tueuibmue  ;  PtaL.  eultu^gett  follicle* ,  Mas*,  muscle. 
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Typhus  (over  is  an  acute  infections  disease,  the  cause  of  which  has 
not  yel  been  detemiined.  In  iViiierita  typhus  fever  is  an  exceedingly  rare 
diS4.*ase,  but  in  England  it  is  well  known  to  occur  in  cliiJdren  as  well  as  in 
^ults.  According  to  Collie,  out  of  711  admissions  to  tlie  Hunnerton 
f***V(«r  Hf^spilal  diiring  a  period  from  1871  to  1880,  24  were  undtt^r  five 
t^w%  of  age,  54  from  five  to  nine  years,  and  I  IS  were  from  ten  to  four- 
(Ot^ij  years.  Buchanan  has  shown  that  typhus  fever  in  early  life  is  very 
""^ilfl  but  that  children  are  just  as  susceptible  as  adults. 

Sthptoms, — The  onset  is  acute.     According  to  Asliby  and  Wright  the 

^^iairk  begins  with  headache,  paijis  in  the  limbs,  drowsiness,  sometimes 

^^ftiiting,  and  rarely  diarrha^a.     The  constitutional  symptoms  are  of  a 

^^Tere  tj^e.     The  tongue  is  dr>^  and  coated,  there  are  sordes  on  the 

^^^Ui,  and  the  gums  bleed  easily.     On  the  fourth  or  fifth  day  the  skin 

^%sumes   a   dusky,  con^^estei!  appearance,   with   an    irulistinct   mottling, 

Sometimes  there  are  rose-colored  spots  or  macula%  larger  than  tiiose 

^Cj^n  in  typhoid,  aiipeari UK  first,  according  to  Collie,  on  the  upper  front 

Portions  oft  lie  chest,  on  the  wrists,  on  the  backs  of  the  hands,  and  in  the 

^plgaslrium. 

The  temperature  is  usually  continuously  high,  van'ing  from  3^.4°  to 

^»0°  C,  (103°  to  KM^  R),  and  the  pulse  120  to  VMK  and  rather  weak.    The 

t^inp«?rature  usually  becomes  normal  by  about  the  eighth  or  tenth  day. 

Pbogkosis, — The   prognosis  Ls  usually  good.     Out  of  191    children 

■under  frjurteen  yeans  of  age  only  two  deatlis  took  place,  while  tlie  total 

^liortality  for  all  ^gvs  was  20  per  cent 

Treathekt. — ^Especial  attention  should  be  paid  to  the  hygienic  sur- 
x-ouiidings^  such  as  fn»sh  air,  sunlight,  and  warmth.  Daily  sponging  and 
tlie  free  use  of  stimulants  are  indicated.  Tlie  diet  should  be  milk  and 
IjroUis  until  convalescence  is  well  established 


DIPHTHERIA. 
Diphtheria  is  an  acute,  highly  infectious  disease,  due  to  the  Klebs- 
LoeflbT  bacillus,  Jt  is  primarily  a  local  affection,  the  constitutional  symp- 
toms being  due  not  to  tlie  presence  of  the  origanLsm  in  the  blood,  but  to 
Uie  almoqdion  of  tlie  toxins  caused  by  the  growth  of  the  bacillus. 
Although  the  t^Tin  tliphtheria,  derived  from  the  Greek  w^ord  f^fiftiipa, 
implies  a  membrane,  and  the  disease  is  usually  accompanied  by  a  pseudo- 
membrane,  yet  if  nnist  I>e  understood  that  the  disease  is  not  difihtheria 
miless  the  speciiic  germ  is  present.  This  genu  may  act  ivith  dilh.nvnt 
■es  of  intensity,  and  thus  cause  inflammation  varying  from  a  slight 
(^larHm)  condilion  to  the  most  serious  membranous  one.  In  like  man- 
ner, according  as  the  forui  is  mild  or  severe,  there  may  be  very  slight 
constitutional  symptoms  or  exceedingly  serious  ones.  There  is  probably 
4  concurrent  infection  with  pyogenic  cocci.     These  oi^ganisms  produce  the 
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secondary  inflamrnations  occurring  iti  the  disease,  and  also  by  tln4f  toMm 
give  rise  to  additional  cfjnstituiiarial  symptoms. 

Etioloov.^ — ^The  Klebs-LoefHer  bacillus  was  first  described  bvKk^ 
in  1883,  and  later  was  more  fidly  identified  by  Loeffier  in   1884.     I^ 
most  striking  features,  murptinlo^cally,  are  its  variation  in  forn*  ariJ  tl^* 
irrei^ularity  in  its  manner  of  staining.     It  does  not  form  spores,    WeU*  "^ 
and  ^Vbbott  have  shown  that  in  fluids  it  rjiay  be  killed  by  an  exposure  ^ 
ten   minutes  to  a  temiierature  of  58 '^  C,  (136.4°  F.).     Under  favorabl 
conditions  it  may  remain  alive  for  weeks,  or  even  months^  in  fragmeiil 
of  dried  membrane. 

The  patliogenie  cocci  most  frequently  found  in  the  concurrent  iufec^ 
lions  are  the  streptococcus  pyogenes  alone,  or  associated  with  the  staphy- 
lococcus pyogenes  aureus,  the  former  being  the  most  important  in  its 
action.  There  is  no  true  diphtheria  where  the  Klebs-Loeftler  bacillus  is 
not  present,  but  its  presence  in  a  healthy  ttiroat  does  not  constitute  Ibe 
disease  diphtheria,  altliough  the  individual  may  be  Uie  source  of  iiifecUon 
to  others.  It  is  undoubtedly  a  contagious  disease  of  local  origin,  and  il 
does  not  originate  spontaneously.  The  contagium  of  diphtheria  is  con- 
tained chiefly  in  the  secretions  of  the  throat  and  nose,  and  is  communi-  ■ 
cated  usually  by  dinict  or  indirect  contact,  and  not,  as  a  nile.  by  Uie  air. 
The  area  of  infection  is  not  so  great  as  in  scarlet  fever.  It  is  not  found 
in  the  urine  and  faeces.  Sewer  gas  and  confined  impure  matter  of  any  ■ 
kind  may  act  by  weakening  ttie  resistance  of  the  body  to  the  action  uf  Uie 
bacilli,  or,  by  pmdueing  a  benign  lesion  in  the  tliroal,  may  offer  a  suit- 
able nidus  for  the  invasion  of  the  bacillus.  It  is  now,  however,  con- 
ceded that  imperfect  drainage  and  unsanitary  conditions  should  not  be 
considered  important  factors  in  increasing  the  frequency  of  the  disease. 
Animals,  such  as  cows,  cats,  dogs,  and  pigeons,  may  have  diplitheria,  and 
be  a  source  of  infection  to  those  brought  in  contact  with  them.  There  is 
no  positive  evidence  tliat  the  milk  of  cows  affected  by  diphtheria  contains 
the  germs  of  the  disease,  but  tite  probid>iHty  is  ttiat  tJie  milk  in  some  of 
these  cases  may  be  contaminated  by  the  hands  of  the  milkers.  The  cases 
in  which  the  ]itiarynx  and  nose  are  aiTocted  are  the  most  contagious  on 
account  of  the  secretions.  Generally  an  unhealthy  condition  of  the 
mouth,  nose,  or  tiiroat  predisposes  to  the  disease,  as  a  lesion  of  Ih© 
mucous  membrane  is  necessary  for  its  entmnce.  The  bacilli  will  not 
grow  on  an  intact  mucous  membrane.  An  abrasion  must  be  present  for 
them  to  develop. 

There  is  a  non- virulent  form  of  the  diphtheria  bacillus  which  differs 
in  a  number  of  respects  from  the  virulent  form,  both  in  its  culture  pecu- 
liarities and  hi  its  method  of  staining  with  Hunt's  ditlerential  slain,  and 
also  with  Neisser  s  stain, 

Alttiough  di|jhlheria  may  occur  at  any  age,  il  is  rarely  mel  with  in 
early  ui fancy.  It  is  most  commonly  seen  from  the  second  to  tiie  lillh  or 
sixth  yean     11  may  occur  more  Uian  once  in  ttie  same  uidi^idual 
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Patholoot, — The  lesions  of  diphtheria  are  due  lo  the  local  action  of  the 

Klr*bS'Lo*?fller  bacillus  and  associated  bacteria,  and  to  the  absorption  of 

*oxins  produced  by  the  bacteria,     Tlie  most  constant  lesion  is  a  |jsrmdo- 

'^lembmne,  produced  by  the  locial  action  of  the  baeiiti  in  the  upfjer  air- 

PHi^es,  and  due  to  exudation  and  coagulation  necrosis.     Tht^  exudation 

^"'^iming  from  the  vessels  of  the  tissue  beneath  the  membrane  meets  the 

Uuc^nitic  tissue  containing  a  fibrin  ferment,  and  coaKulatioii  takes  place, 

^he  librin  of  the  coagulum  being  intimately  associated  with  the  necrotic 

epithelium*     The  bacilli  can  also  produce  other  lesions,  such  as  simple 

ififlammation,  necrosis  without  membrane  formation,  and  even  abscess* 

"There  is  no  patho]o|jfical  condition  directly  characteristic  of  the  action  of 

the  Klebs-L.nefiler  bacillus,  and  the  same  anatomical  conditions  may  be 

erased  by  other  bacteria,  and  even  by  irritants.     The  process  may  be 

simply  a  witarrhal  inHammation,  which  does  not  go  on  to  the  formation 

of  a  pseudo-membrane. 

Tlie  primarj'  infection  in  diphtheria  is  most  commonly  in  the  throat* 
ftniii  wtuch  the  bacilli  may  extendi  into  the  adjacent  mucous  suriaees,  pro* 
diivin^,  in  some  cases,  membmne  formation,  in  others  only  sunple  or  puru* 
lent  inftainmation.  They  may  also  extend  into  the  nose,  producing 
nasal  diphtheria,  or  along  the  Eustachian  tubes  into  the  miiJdle  ear^  or 
frofii  tlie  nose  into  the  accessory  sinuses,  downward  into  the  trachea 

Jsitid  air-passages,  or  into  the  oesophagus  and  stomach.  There  are  certain 
^iilTerences  in  ttie  membrane  formation  flue  to  the  anatomical  character 
of  tlie  Ussue.  Thus  the  mend>rane  in  the  pharynx  clings  tightly  to  the 
SHribee,  while  in  the  trachea  and  lower  passages  it  is  easily  removed. 

Tlie  extension  of  the  bacilli  into  ttie  lungs  may  produce  a  membrane 
fommtion  in  the  smaller  bronchi,  areas  of  broncho-pneumonia  or  even 
absccsBPS.  The  pathological  process  may  be  fnrther  modified  by  the 
iom^tation  with  the  Klebs-Loettler  bacillus  of  the  connuon  pathogenic 

Lfi>cd,  and  it  is  difficult  to  determine  exactly  the  part  which  tliese  various 
organisms  play  in  ttie  production  of  the  local  lesions.  It  is  certain,  how- 
ever, that  tlie  lung  lesiims  which  are  ordinarily  attributed  to  these  asso- 
aiUeil  organisms  may  be  produced  by  the  Klebs-Loeftler  bacillus  alone. 
P  The  membrane  in  diphtheria  is  usually  of  a  peculiar  grayish-white 
color*  and.  as  a  rule,  cannot  be  easily  detached;  in  some  cases,  on  the 
contTar>%  it  may  be  white  and  easily  separated.  It  sometimes  assiunes, 
early  in  the  disease,  a  gangrenous  appearance,  which  shows  that  the  case 
is  sc'rions.  Nasal  diphtheria  is  characterized  by  a  prctfuse  nasal  dischai^, 
and  often  by  a  membrane.  Transmission  of  the  germ  of  the  disease  from 
tlie  nose  to  the  eye  is  infrequent,  and  does  not  always  result  in  the  fonna- 
tiofi  of  »  false  membrane.  Frequently  the  phar>'ngeal  inflammation  ex- 
tends through  the  Kiistachian  tube,  causing  inflammation  of  the  middle 
ear,  aiid  in  these  cases  a  membrane  may  be  formed.  The  membrane 
may  extend  downward  lo  the  larynx,  causing  marked  dyspurea.  Below 
th«  vocal  cords  the  membrane  is  not  very  iimily  attached,  and  is  fre- 
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ijuile  ['Immeteristic.  There  is  api  to  be  a  sensation  of  t'lillliness,  some 
hi'il^htt'fuiig  uf  the  temperature,  and  more  or  less  pain  in  the  back  and 
liinhs.  There  U  notlnii^%  hnwfver,  to  distin^'uisli  iliis  stage  from  many 
other  alTeclions  of  ehikJrt'U,  smJi  as  simple  tunsillitis.  Tlie  eiiild  may 
oHen  complain  of  discomfort  on  swallowing,  and  on  examining  tlie  throat 
*h*.»  feue-es  are  found  to  he  rc^ddened.  In  from  twelve  to  twenly*four 
hoijre^  however,  a  more  lypii-al  a|)peanun"e  will  be  seen  in  the  tliroat,  A 
^Jiite  or  grayish-white  pseudo^niend^rane,  eommonly  appearing  first  on 
'ho  tonsils,  develops,  and  on  the  second  or  tliird  day  extends  to  the 
^^ft  palate  and  uvula.  It  may  also  extend  backward  to  tJie  phar>'nx- 
*-'Uriiig  Ihis  stage  ih*»  throat  becomes  nnich  swollen  and  the  tonsils  eon- 
®*^Jt-mbly  enlarged,  so  as  almost  lo  meet  at  times  in  the  inedian  line* 
**Jie  diphtheritic  membratie  is  usually  limily  adherent  h*  the  inucoos  meni- 
^rHiie,  and,  as  the  case  progresses,  assumes  a  brownish  or  yellu wish-gray 
lor,  sometimes  becoming  gangrenous,  with  an  extremely  foetid  odor.  A 
l^in>fiise  nasal  discharge  in  severe  cases  may  ajipear  at  this  stage,  and,  if 
*  lie  patient  becomes  septic,  spots  of  ecchymoses,  whit^h  are  of  gt^ave  iin- 
tMjft^  appear  on  various  parts  of  the  body,  and  are  usually  significaiU  of  a 
^tttal  issue.  IJsHessness  is  present,  but  delirium  of  an  active  type  is  not 
^cmmoii.  An  eftlorescence  resembling  scarlet  fever  may  appear  hi  a  still 
iter  stage.  In  addition  to  these  lesions  in  the  throat,  the  cervical  glands 
aj*e  ustially  involved  and  become  considerably  swollen.  The  cluid,  as  a 
mle^  shows  grave  constittdional  symptoms.  The  temiieratnre  is  not 
crhafacteristie.  It  is  usually  not  espet-ially  high,  and  ranges  from  38. ;3"  to 
J«.8°  C.  {lOr  to  102^  F,).  It  may,  however,  rise  to  40^  C.  (104*=  F.). 
A  subnormal  temperature  is  more  serious  than  a  moderately  elevated  one. 
L  Tile  pulse  is  somewhat  increased  in  rapidity,  and  is  weak  in  proportion 
^P  to  the  severity  of  the  disease,  but  does  not  always  correspond  to  the  tem- 
H  perature;  sometimes  it  is  very  slow.  The  slow  pulse  is  indicative  of  tlie 
"  action  of  the  toxm  on  the  nen-ous  centres,  as  well  as  tu  tlie  weakness  of 
.  the  ventricles,  Diarrhoia  is  a  trequent  but  not  a  constant  symptom, 
^B  l^ss  of  appetite,  nausea,  and  vomiting  freciuently  occur. 
^^^^  In  cases  of  a  mild  type  ttie  symptoms  aJ>ate  towards  the  end  of  the 
^^^^st  week,  the  pseudo-mend)nine  separates,  leaving  a  raw  surface  behind 
'  il,  the  neck  i)ecomes  less  swollen,  and  the  child  feels  much  better.  It  is, 
hfiwever,  usually  lef!  in  a  prostrated  condition  for  a  number  of  weeks ; 
^^  and  even  in  these  mild  cases  the  toxic  elTects  of  the  disease  may  show 
^H  Uie0i5elyes  in  ttie  fonu  of  a  neuritis  with  an  accompanying  paralysis  many 
^B  wet*ks  after  the  diphtheria  has  run  its  course.  There  utay  also,  evtm  in 
^"  mild  ca^es,  be  a  slight  discharge  from  the  nose,  owing  to  tlie  intlanniia- 
Uon  of  Ihe  posterior  nares.  Shght  albuminuria  is  not  infrequent.  A 
^H  very"  prominent  symptom  in  all  fomis  of  diphtheria  maybe  *:ardiac  weak- 
^^^MSB.  In  some  cases  tlie  child  dies  suddenly  without  any  warning,  or 
^^^l^ili  may  have  been  preceded  by  attacks  of  semi-collapse.  In  otlier 
cdses  there  may  be  a  \veak  intermittent  pulse,  which  continues  through- 
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jntf  abo  be  a  purpuric  rondiUun  uf  Uio  skin.    The  pirturt!  i^f  Lhcse  sr^plic 

cflsos  is  ¥eiy  chamcleristic.     Theru  ia  a  peeuliaiv  .^wet^Lislj  lidur  to  Ihe 

brt^tli.     There  are  cyanosis  and  a   iiLarked   waxy   pallur.      Tirere  are 

hi/morritages  from  the  throat  and  nose,  with  a  profusu   niuco-purideut 

dfetliai^^c  from  the  latter.     The  cervical  glands  are  often  enonuously  cn- 

iajpL-d,    The  ineiubrane  has  been  known  to  extend  in  all  directions,  and 

soiiietiini^  even  through  the  Eustachian  tubes  to  the  external  oars.     All 

d«^VT\*rs  n(  severity  are  met  with  between  ihe  mild  and  malignant  types 

*>f  di[>htheria*     The  membrane,  instead  of  extending  upward  to  the  naso- 

pilar)' rix,  as  occurs  in  the  malignant  easi*s  just  spoken  of,  may  spread 

^*Mvinvani,  attacking  the  epiglottis  and   tlu>  lar}iix,  and  cause  serious 

^bslmctioii.    The  pseudo-membrane  most  commonly  appears  first  on  Uie 

'•^iisjls,  Uicnce  spreading  to  the  sf>[l  palate  and  to  the  uvula.    The  disease 

**xa),  how  ever,  begin  in  the  mucous  membrane  of  any  part  of  the  mouth, 

*^*cisc,  or  tliroat- 

Afrntl   iHphtheria. — Diphtheria   sometimes  begins   in   the   nose   and 

^pmids  no  farther     In  these  cases  the  disease  is  usually  of  a  Juild  type, 

k*ut  it  is  infectious.    The  condition  is  especially  liable  to  be  overlooked,  as 

Hie  cldld  for  one  or  t\vo  days  may  shoM'  merely  the  symptoms  of  fever, 

i"iialaise.  loss  of  appetite,  and  a  discliai^ge  frfun  the  nose.     On  examining 

the  nose  carefully,  however,  a  pseudo-membrane  will  often  be  ftiuml.     It 

is,  therefore,  very  important  in  cases  of  this  kind  to  have  a  bacteriologicai 

€»xaminatir>n  made,  and  to  botate  the  child  until  it  is  determined  that  the 

Klebs-Loefiler  bacillns  is  not  present.     These  casc^  are  a  prolilic  source 

of  mfection  to  the  coriMimnity  at  large,  for  even  when  antitoxin  has  been 

^ven  it  does  nnt  kill  the  bacilli,  although  it  may  stop  the  nasal  discharge. 

Wlien  the  naso-phar\'nx  is  alTected,  cither  primarily  or  secondarily 

through  the  nares  or  the  phar\Tix,  the  constitutional  symptoms  are,  as  a 

rule,  marked.     Tliis  is  in  all  probaliility  accounted  for  by  the  great  mass 

of  absorbcnis  in  the  naso-phar)^nx.  where  absor|.»tion  takes  plaee  so  easily 

that  general  septic  poisoning  rpiickly  follows.     When  the  naso-pharynx 

is  attacked  by  diphtheria,  we  usually  meet  with  the  most  fatal  resulls, 

Lnr^ffml  iJiphfheria, — In  some  cases  the  Kletis-Loeftler  bacillus  pro- 
duces lis  eflects  first  on  the  mucous  membrane  of  the  larynx.  In  these 
ei^s  the  mucous  membrane  of  the  nose  and  pharynx  may  never  show 
any  i*vidcnce  of  a  pseudo-mendinine.  The  ftrst  symptom,  as  a  rule,  is  a 
(\iugli  of  a  harsli,  ringing  nature  The  tempemtnre  may  or  may  not  be 
nused.  As  the  toxic  absortilion  is  slight,  on  account  of  the  locality 
airrrf»*ih  the  constitutinrud  syinf»tnms  are  correspondingly  mild.  The 
chOcrs  symptoms  are  those  H-'Sul ting  from  lar>^ngi«al  obstruction.  There 
b  dyspna^a,  witli  retraction  of  the  intercrii^lal  and  snpruilavicular  spaces, 
latt*r  of  tlie  epigastrium  and  tlie  lowt  r  c  hesl.  This  is  accompanied 
an  uicreasing  cyanf*sis-  Thi*  ehild  is  very  restless,  is  forced  to  sit  np 
in  ordiT  to  breathe,  and,  for  thi*  same  reason,  bends  forward  with  its  head 
In  these  extreme  cases,  unless  relief  is  speedily  alforded^  the  child 
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jtiitefi  bacteiioh^caJly*  AlUioii^'h  a  inenil)ranous  laryngitis  [nay  be  tlue 
I  III  other  causps  Ihan  the  Klebs-Loeftler  baeillus,  yet  this  is  so  mre  that 
pvrrv  mse  iif  prirriarj'  ineiiibraiiotis  laryupHis  slu>uUi  be  t'onsidtTtHi  to  be 
iliptitb'ria  until  it  has  been  j)roveci  that  it  is  nut,  A  tleeLsive  diagnosis  of 
JijilithiTia  in  any  ease  can  only  be  tnade  by  fleterminin^  tht*  [jfesence  of 
ihv  Kk*bt;-L^eftler  bacillus. 
^KHo^rnii^inj^'  that  (ije  same  psendo-inernbmnons  rondition  in  the  tiiroat 
'  ofia*;ninally  l>e  protbieecl  by  pyo^^enic  cocei  as  well  as  Iry  the  Klebs- 
UipitliT  baetlhijs,  Uie  dinieal  diagnosis  of  a  typieai  rase  of  diphtheria  is 
ii(l«'«  diflicidl.  A  provisional  diagrnosis  of  ilipldheria  sluinid  be  based 
ii|itm  I  be  appearaiii'e  of  the  throat  of  a  pseudi**meinbraaie  wbidi  nsnally 
apfiears  tirsl  on  the  tonsils,  and  has  a  tendency  to  spread  to  the  uvula^ 
soil  (talate,  and  plian^nx.  W'hen  in  addition  lo  thiia  a  nasal  discbarj^c? 
ii  jiriBieut-  and  the  glands  of  the  neck  are  ninch  enlarged,  a  pieture  is 
(nmiitKl  wlucb  is  not  shown  by  any  other  disease*  The  most  common 
djdkully  met  with  clinically  is  in  distinj^niislung  between  cases  of  a<*ute 
follifnilar  tonsiltilis  and  diphtheria.  In  taking  a  culture*  as  lias  been 
imM  out  by  SleCoUom,  a  source  of  error  in  results  is  that  the  swab  or 
mm  rnwdle  is  nibbed  over  the  surface  of  the  membrane*  a  locality 
p**  ttie  orH:itmsrn  is  most  likely  to  die.  The  edge  or,  if  possible,  the 
tJiitlef  siirface  oi"  tlie  membrane  are  the  proper  places  from  which  to  take 
ftllhilt^.  Cultures  should  aiso  be  taken  from  the  secretions  of  the  moutti 
ajitl  friKii  the  nasal  discharge.  Antiseplic  gai^Ies  and  applications  should 
M  hv  usvii  a  shod  lime  before  the  culture  is  taken. 

Kfilf>resc<>nc<>s  of  urticaria  and  various  forms  of  er>ihenia  may  follow 
-'^HiixitL  and  even  ecchymoses,  Eltlorescences  may  t»ecur  resembling 
^Mr|[*t  fever  and  measles,  o(len  so  closely  thai  the  most  careful  exatnlna- 
^im  ajifl  consideraUun  of  the  symptoms  are  necessary,  and  even  then  the 
fiiJTm*r*[ial  di^^rnosis  is  oilen  inipossihle.  Scailet  fever  is  dillen^nliated  by 
tlif*  paik^nce  i>f  fever,  vomiting,  and  the  characteristic  appearance  of  the 
llirtiat  and  huigue ;  measles  by  the  absence  of  catarriial  symptoms  and 
&^»iii  Hie  fad  that  the  antitoxui  efllorescence,  as  a  rule,  first  appears  on 
^te  rxtretnilies.  Tlie  elllorescence  from  antitoxin  ntay  for  a  few  days 
F»*f»t!**r  the  [latient  uncomfortable,  l>nl  the  symptoms  pasj^  off  just  as  an 
^ftlmria  iIcm^  when  resulting  from  one  of  its  exciting  causes, 

nu. — Iliphtberia  i^  an  extremely  fatal  disease,  especially  in  the 

iibstniclive  rases.     The  mortality  varies  deiudedly  in  ditferent 

['^fiir|(*mic«  and  aci'onling  to  the  age.     The  mortality  is  greatest  in  children 

lender  two  \vnr^  of  age,  but  tias  been  lessened  in  cases  in  which  the  anti- 

niiii  tn*atnicnt  has  been  Ihoroughly  used.      In  the  acute  stage  death  may 

riir  fllher  fnun  laryngeal  stenosis  or  by  the  toxin  generated  from  the 

h  of  ttie  Ijacilins.     In  llie  latrT  stages  or  during  convalescence  it 

fbt*  dtie  tt>  thi'  actitm  of  the  toxin  on  the  nenous  centres.    Thus  paral- 

>  uf  Hk*  pneumog?ii^tric  nenv  with  obstinate  vomiting  and  heart  faihire 

i|Ui>iit  f  ause  of   death,  occurring  during  appaj'ent  convalescence. 
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Tlh»  symptoms  which  make  the  prognosis  especially  unfavorable  are  the 
extension  of  the  membrane  to  the  naso-pharynx  or  the  larynx,  profuse 
nasal  dischaive,  marked  septic  odor,  extensive  glandular  enlargeraenL 
hemorrhage  from  the  nose  or  into  the  skin,  a  liigh  grade  of  albuminuria, 
broncho-pneumonia,  and  a  weak  heart.  Morse,  in  an  extensive  study  of 
the  leucocytosis  of  diphtheriii,  has  shown  that  it  has  no  prognostic  value. 
In  cases  of  post-diphtheritic  paralysis  the  prognosis  is  good,  as  they  almost 
invariably  recover.  The  jjrognosis  in  all  cases  of  diphtheria  is  unceriaiii 
and  should  be  given  with  caution,  and  no  case  of  diphtheria  should  be 
considered  benign,  for  at  times  in  certain  imld  cases  serious  symptoms 
of  paralysis  may  arise,  and  death  from  heart  failure  is  liable  to  occur  at 
any  stage  of  the  (liseas(\  A  child  who  has  had  diphtheria  is  liable  to 
suffer  from  tlu^  deleterious  elTects  of  the  disease  for  months  and  eTen 
years.  Before  antitoxin  was  used  the  mortality  from  diphtheria  in  the 
City  Hospital  was  50  per  cent.  Since  its  use  in  a  series  of  4500  cases  in 
the  diphtheria  wards  of  the  Boston  City  Hospital  the  mortality  has  been 
rediKu^d  to  1;^  [xt  cent.,  luid  when  the  moribund  cases,  which  uumbered 
179,  by  which  are  meant  those  dying  within  twenty-four  hours  after  ad- 
mission to  the  hospital,  are  deducted  the  mortality  was  about  lOperceiiL 

Prophylaxis. — All  patients  with  diphtheria  should  be  isolated  until 
thi»  Klebs-Loeffler  bacillus  lias  disappeared  from  the  nose  and  throat  The 
time  when  this  occure  varices  from  a  fcnv  days  to  a  number  of  weeks. 

Ill  order  further  to  protect  the  community,  all  cases  of  sore  throat 
should  be  cxamiiUMl,  and  if  the  Klebs-Loetfler  bacillus  is  found  the  patient 
should  l>e  isolated.  It  is  especially  necessary  to  carry  out  this  precaution 
iu  schools,  where  the  conditions  are  so  favorable  for  the  spread  of  the 
(iis(»ase. 

T\u'  throats  and  noses  of  all  persons  exposcni  to  diphtheria  or  caring 
for  (iij)litlnTitic   patitMits  should  bi^  repe^atedly  exannned  for  the  Klebs- 
Loeftlcr  l)acillus,  and  if  this  is  found  tht\v  should  be  given  innnunizing 
(los<\<  of  antitoxin,  \\\o  aiiiounl  and  frecjuency  of  the  doses  to  be  moditicd 
as  our  kuowlcd^^i'  increases.     If  the  Klebs-Loeffler  bacillus  is  found  in 
th(^sc  individuals,  tln\v  should  1k»  isolated  .so  long  as  the  bacillus  is  pres- 
ent.    To  sliori(^n  the  period  of  isolation,  mild  antiseptic  gargles  or  doudies 
should  l)e  cuiploytMl.     it  is  very  important  to  keep  the  teeth  in  good  con- 
dition as  a  ])ro])liylactir  measure,  as  well  as  the  mucous  menibi-ane  of  the 
nose  and  throat.      Whether  the  isolation  of  healthy  persons  who  have  the 
Kh'bs-l.( Metier  bacillus  in  their  throat  or  nose  is  advisable  or  not  is  still  a 
inootetj  (juestion.      Much  confusion  has  arisen  because  of  the  so-called 
pseu(lo-(lii)litlierilic  l>acillus.     The  weight  of  (evidence  at  present,  however, 
goes  to  sliow  that   it   does  not  exist,  and  that  the  bacteria  described  are 
merely  Klel)s-Loefller  bacilli  of  dimiuislied  virulence.     At  any  rate,  even 
if   the   })seu«ln-(liphlheritic   bacillus   exists,   it    is  so  rare  that  it  may  be 
safely  excluded  in  clinical  work.     Tlie  fact  that  the  Klebs-Loeftler  bacilli 
found  in  lirallhy  throats  may  not  be  virident  is  not  an  argument  against 
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use  if  is  well  known  that  a  non-vinilenf  form  may  become 

ill  when    translerred    to  a  din't-renl  soil.     Examinations  of    many 

thy  thnjats  have  shown  Hiai  the  Kiebs-LoeftlcT  bacillus  is  a  very  rare 

ilanl  of  the  ntrnnal  throat,  and  tliat  when  it  is  {jrcscnl  diphUieiia 

develops  later.     TheoreUcally,  therefore,  althougli  It  may  be  impos- 

ifc  or  iriadiisable  practical ly,  it  would  seem  wise  to  consider  the  Klebs- 

Ifler  bacillns  virulent  until  it  hns  been  proved  to  be  non- virulent,  and 

consider  its  presence  a  source  of  danger  to  the  eomm unity  until  it  is 

nivi-d  not  to  be. 

When  an  individual  has  been  exposed  to  the  eonta^um  of  diplitheria, 

imitation  can  be  accomplished  by  the  injeetion  of  antitoxin  in  doses 

g  ac  cording  to  the  age.     Thus,  at  six  monttis  the  imniunizing  dfjse 

•r  inlants  is  300  units,  and  for  older  children  400  units.     The  inimuni- 

tion  ]asls  for  from  twenty-eight  to  thirty  days. 

The  lengtli  of  time  before  a  child  who  has  had  diphtheria  may  cease 

l>e  a  source  of  contagion  should  be  delemiined  by  three  consecutive 

fctive  cultures  from  the  nose  and  throat  Avith  twenty*four  or  forty-eight 

intenals* 
The  greatest  care  should  be  taken  both  by  the  physician  and  the  nurse 
;ot  to  b€?couje  infected  tliemselves  by  the  secretions  from  the  mouth  and 
of  tile  patient*  Especial  care  should  be  taken  to  avoid  getting  these 
iiomi  into  the  eyes*  It  is  probable  that  witli  extreme  care  Uiere  is 
Hoi  tiiucli  iiaiiger  of  the  spread  of  diphtheria  in  a  houseliold,  as  we  know 
is  tendent  y  is  uoi  to  tiisseminate  itself  in  the  surrounding  atmospliere, 
lence  it  Is  likely  that  with  propt-r  i>recautions  it  can  be  contined  to  the 
riKim  in  which  Uie  ciiild  is  sick,  and  that  if  the  epidemic  extends  beyond 
his  r»iom  it  has  been  carried  directly  by  the  hands  or  clothing  of  the 
parse  or  physician. 

The  room  should  bi*  cleared  of  hangings  and  all  stuOed  funuture,  car- 
H*!^  and  clotti*^.  The  tiands  of  the  attendants  should  be  disinfected* 
fio  handkerciiiefs  should  Ije  used  ;  pieces  of  cotton  clolii,  which  can  be 
iesirnyed  by  lire*  are  to  hi*  firelbrred.  Discharges  should  be  disinfect(*d 
Ifcilh  carbolic  arid  1  to  200 ;  mattresses,  blankets^  and  utensils  should  be 
it^amed.  Ttie  tlu4)rs  and  wood\vr>rk  should  be  washed  with  cnrrosive 
iubltnmte  1  to  oOO.  Bf^oks  and  toys  should  be  desti\>yed,  as  then'  is  no 
ISTiv  nf  djsinfecLing  tliese  articles.  Upholstered  furniture  should  be  im- 
iu  Ixjiiing  naphtha  for  two  or  three  hours.  The  boiling-pnini  of 
1  IB  lil.V  V.  (175*^  F.),  and  is  lower  than  the  melting-point  of  glue. 
he  vapor  of  funnaidehyde  is  one  of  ttie  most  valuable  germicides*  Gen- 
disinfection  of  th**  room  b  described  in  the  disinfection  of  scarlet 
pttgi^  r)«VL\  Pnrc  air  and  plenty  of  sunlight  are  the  most  eireetive 
imddcs.  It  is  ini|Jijr1ant  to  isolate  tloul^tful  cas^^s,  especially  when  the 
aptoms  are  ji^^ociated  with  a  profuse  nasal  discharge, 
rRfiATMiLvn — Ttie  treatment  of  diphtheria  consists  (1)  in  attending  to 
i?tie  and  to  measures  directed  to  the  general  condition;  (2f  in  the 
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administration  of  remedies,  either  by  the  skin  or  by  the  mouth,  to  combat 
Uie  toxin  which  is  producing  the  constitutional  symptoms ;  (3)  in  local 
applications  to  the  nose,  throat,  or  larynx ;  and  (4)  in  operative  measures 
to  relieve  obstruction  in  the  larynx. 

General  Hygiene, — One  of  the  most  important  parts  of  the  treatment 
of  diphtheria  is  the  management  of  the  room  in  which  the  patient  is  kept 
during  the  progress  of  the  disease.  It  is  known  that  pathogenic  oijan- 
isnis,  such  as  the  Klebs-Loeffler  bacillus,  do  not  thrive  where  they  are 
exposed  to  sunlight  and  fresh  air.  The  room  should  therefore  be 
thoroughly  ventilated,  and  fresh,  pure  air  should  be  allowed  to  come 
continuously  into  it     It  should  also  be  one  which  has  a  sunny  exposure. 

Stimvlaiion. — In  any  treatment  directed  to  the  cure  of  diphtheria  in 
young  children,  we  must  remember  that  the  disease  is  so  exhausting  that 
the  treatment,  as  a  rule,  should  be  forced  upon  the  child  as  little  as  possi- 
ble. Any  physical  exhaustion  produced  by  the  treatment  is  to  be  con- 
sidered serious  in  young  children.  Diphtheria  is  such  a  depressing  dis- 
ease that  alcohol  should  be  given  from  the  onset,  and  the  amount  should 
b(^  relatively  large.  Either  whiskey  or  brandy  are  valuable  stimulants. 
For  a  child,  one  or  two  years  old,  it  is  well  to  begin  \vi\h  7.50  c.c.  (2 
drachms)  every  four  hours,  watchhig  the  pulse  and  general  condition. 
When  there  are  indications  of  beginning  heart  failure,  digitalis  is  indicated 
early  in  the  disease,  and  strychnine  later.  When  there  is  collapse,  nitro- 
glycerin should  be  given.  Atropine  is  recommended  as  sometimes  giviBg 
great  relief  when  much  mucus  collects  in  the  air-passages. 

The  following  table  has  been  arranged  to  show  the  small  and  \aS^ 
doses  of  digritalis,  strychnine,  nitro-glycerin,  and  atropine,  which  may  ^^ 
used  at  difi'erent  ages : 

TABLE   f»3. 


Age. 

Tincture 
Digitalis. 

Strychnine. 

Nltro-Olycerin. 

1  per  cent,  solution. 

(Iminim  ^^io grain.) 

Atxopine. 

Mhiims. 

Grain. 

Minims. 

Grain. 

3  months. 

iVto     I 

2A0   ^^  TiJ^off 

7V  to  A 

Tifcji  to  j^ 

G  months. 

iVt-   3 

T7A)ff  to    ^iis 

Ato^V 

l-^iS  to  j^ 

9  months. 

\   to  1 

Tc\j5    to     yjff 

A  t^>lV 

Wo<s  to    -i^ 

12  months. 

\  t-u 

zh    to    ^i-ff 

At«  i 

Tfl\>ir    to      yjy 

2  years. 

I  to  2 

TOff     to     yi^ 

A  to  i 

rtv    to    ji^ 

3  years. 

I     t«)o 

ih     to     yk 

iVto    J 

ziji    to    ,i. 

4  to  10  years. 

1     to  0 

ih    to     ^ 

i    to    } 

^     to     ^, 

10  to  12  years. 

3    to  8 

tJto-     to      :i\ 

I    tol 

ihn    to    Th 

Serum- Therapy. — The  treatment  which,  according  to  our  present 
knowk'd^c,  is  most  ellicacious  in  diphtheria,  is  essentially  comprised  un- 
der what  is  callod  sorum-therapy. 


SPECIFIC   INFECTIOUS   DISEASES. 


4Tt 


By  serum-tJiempy  is  meant  the  treatment  of  the  disease  by  injecting 
into  the  patient  the  serum  of  an  animal  which  has  been  rendered  immune 
to  tlie  special  disease  which  is  being  treated  by  means  of  inoculation 
^vitti  the  toxin  of  that  disease.  The  serum  taken  from  the  animals  ^vhich 
have  been  rendered  immune  to  diphtheria  has  been  called  the  antitoxin 
serum.  The  semm  can  be  injected  under  tlie  skin*  The  place  selected 
sliDuId  always  be  one  on  which  pressure  is  not  exerted  when  Iving  in 
be<L 

The  dose  of  antitoxin  serum  of  diphtheria  should  be  from  1000  to 
3000  units,  according  to  the  age  of  the  child  and  tlte  severity  of  the 
disease.  McColloni  prefers  the  use  of  trom  2U00  to  4000  units.  The 
unit  is  the  same  in  all  reliable  preparations. 

The  beneficial  results  of  antitoxin  are  decidedly  greater  if  the  injec- 
tion is  made  in  an  early  stage  of  the  disease  than  if  later,  altliough  even 
when  administered  late  in  the  disease  it  sometimes  produces  wonderfully 

■  €iiiBtiTe  eflects.  When  given  early,  wittiin  tlie  lli'st  forty-eight  liours  of 
Uie  disease,  even  when  the  membrane  is  spreading  rapidly,  and  intlam- 
Diation  of  the  glands  with  general  systemic  poisoning  lias  taken  place, 
one  injection  will  often  arrest  the  disease.  When  im]>rovement  does  not 
take  place  within  six  or  eight  hours,  a  second  dose,  and  if  necessary  a 
laiiger  one  should  be  used.     Tims,  if  the  dose  was  2000  units,  after  eight 

■  hours  a  second  dose  of  2000  or  30U0  units  should  be  given,  the  latter  in 
the  more  severe  eases.  In  these  very  severe  cases  even  much  larger 
doses  may  be  given  and  at  shorter  intervals. 

■  The  signs  by  which  we  know  that  the  antitoxin  serum  has  produced 
a  beneficial  rc»sult,  are  indicated  by  ttie  inipmvement  in  the  general  con- 
dition of  tlie  patient,  and  the  efl'ect  of  the  antitoxin  on  the  pseudo-niem- 
haee,  whicli  is  characteristic.     The  dose  should,  therefore,  be  repeated 
if  the  general  condition  and  the  throat  do  not  improve  in  eight  hours. 
If  at  the  end  of  twenty-fom'  houi^  the  membrane  has  not  begun  to  roll 
up  at  the  edges,  and  the  cervical  glands  have  not  diminished  in  size,  and  if 
t  profitse  nasal  dischai^e  with  a  septic  odor  is  present,  a  thinl  dose,  and 
J>erhaps  a  fourth  or  titth  dose,  may  be  required.     When  the  antitoxin  has 
produced  its  characteristic  elTect,  the  pseudo-mcnibrane  besides  rolling  up 
at  the  edges,  ceases  to  spread,  whitens,  shrinks,  shows  a  line  of  demarka- 
tion^  and  usually  within  the  next  three  or  four  days  becomes  detached 
Orom  the  mucous  membrane. 

■  The  temperature  sometimes  rises  after  the  injection  of  antitoxin,  and 
in  a  few  days  falls  to  tfie  normal  by  lysis.     In  the  more  severe  cases  a 

^  single  injection  of  the  serum  does  not  work  so  quickly.     In  these  cases 

B  the  temperature  falls  usually  by  lysis  after  Uie  second  or  third  dose,  and 

Uie  pulse  becomes  normal  two  or  three  days  after  tlie  temperature  has 

fallen*     The  irregularities  of  the  pulse  are  not  so  frequent  in  diphtheria 

rince  the  antitoxin  treatment  has  been  empluyed. 

Antitoxiu  does  not  seem  to  destroy  the  bacilli  in  diphtheria,  but  to 
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have  some  special  action  on  the  tissue-cells.    11'  the  cells  have  been  mich 
damaged  they  do  not  respond,  and  this  is  an  aiTg:ument  in  feivoroflhe 
early  administration  of  antitoxin.     The  antitoxin,  however,  is  not  ablk'b 
combat  complications  referable  to  secondary  infection.      It  is  not  a  fad 
that  since  antitoxin  has  been  used  the  type  of  diphtiieria  epidemics  has 
been  less  virulent^  as  has  been  suggested. 

The  pains  which  occur  daring  the  course  of  diphtheria  are  probab^l? 
forms  of  neuritis,  and  not  the  result  of  the  antitoxin  which  has  b;^*^**^ 
given.     The  later  forms  of  neuritis  which  occur  two  or  three  months  aft t^^l 
the  disease  has  run  its  course  have  nothing  to  do  with  the  adminisb^tio 
of  antitoxin.     The  arthralgia  and  efflorescences  which  occur  during  IF^  ^ 
disease  may  arise  from  the  antitoxin,  but  are  never  serious,  and,  althoug"^'^ 
the  number  of  cases  of  neuritis  arising  in  the  course  of  diphtheria  sine 
the  use  of  antitoxin  is  greater  than  before  its  use,  they  are  rarely  of 
severe  type,  and  seldom  need  cause  any  great  amount  of  anxiety, 
of  one  million  cases  in  which  injections  of  antitoxin  were  given,  only  fivi 
deaths  were  reported  wliich  could  be  attributed  to  the  effects  of  the  anU- 
toxm. 

Albuminuria  is  one  of  the  most  constant  symptoms  of  diphtheria. 
McCollom  had  the  urine  tested  in  two  hundred  cases  before  tlie  adminl^ 
tration  of  antitoxin,  and  in  only  ten  cases  was  the  amount  of  albumin  in- 
creased after  the  administration  of  antitoxin,  and  these  ten  cases  were  of 
a  severe  type.  There  was  no  reason  to  suppose  that  the  antitoxin  had 
anything  to  do  with  the  increase  in  the  albumin.  It  is  to  be  noted  that 
according  to  Baginsky's  obsenations,  nephritis  may  occur  in  mild  easeB 
of  di[)hlheria  as  well  as  in  severe  cases. 

Antitoxin  has  no  influence  in  preventing  the  later  symptoms  of 
paralysis  and  cardiac  failure,  excepting  as  prophylactic  when  given  early. 

When  there  is  a  concurrent  infection  the  antitoxin  serum  is  less  effec- 
tual, as  it  does  not  counteract  the  toxin  absorption  due  to  bacteria  other 
than  the  Klebs-Loe tiler  bacillus.  It  is  not  safe  to  assume,  however.  Uiat 
there  is  a  concum^nt  alfection  because  other  bacteria  are  found  in  the 
throat.  When  tlie  larynx  is  invoh^ed,  witli  accompanying  stenosis,  Uie 
antitoxin  serum  is  found  to  be  very  valuable,  and  has  reduced  the  number 
of  operative  cases.  The  antitoxin  has  been  found  to  have  but  little  effect 
upon  the  length  of  time  which  the  bacteria  remain  in  tlie  thmal  afler  the 
disappearance  of  the  membrane. 

Antitoxin  should  be  freely  used  in  diphtheria  of  the  eye.  The  pupils 
should  be  dilated  with  alrojune,  and  thf*  eye  irrigated  with  a  2  to  4  p^r 
cent,  solution  of  boric  acid.  The  eliild^  as  soon  as  possible,  should  bt* 
placed  in  the  hands  of  a  skilled  oculist. 

At  the  South  De|jartment  of  the  Boston  Cily  Hospital,  in  45<X>  cases, 
all  of  which  had  on  an  average  at  least  two  injertinns  of  antitoxin,  nti 
bad  results  were  reported,  and  one  patient  had  28,000  units  of  antitoxiii 
given  to  him  and  was  discharged  well. 
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Iji  idutirrtioiL  vviHi  tfie  antitoxin  treatnirtit  no  i^sperial  drugs  given 
iuti*mally  by  fbe  mouth  an^  inriieateil.  Of  cotime,  syiuptoiiiaUt!  treatinent 
of  any  kind  is  uai  rontra-indirated. 

Tep^mifpt*"  ft/  AntUojrln  Injaihm, — A  sbTilizod  pifiss  syringe  sliouitl  be 
ustMl,  anil  ttii*  ni^t'dle  shuiild  be  c-ompamlively  smalL     Tlie  pari  to  be  iii-' 
jc*rttHl  sbouid  be  thoroughly  sterilizetl  with  corrosive  sublimate,    A  needlt? 
tfi-ifiusly  sterilized  by  boiling  sliould  be  plunjfed  into  the  tissues  and  the 
tztion  njad*'  slowly-     The  place  of  puncture  sliould    tlien  be  elosc»d 

mJked  giiU3:e  and  collodion, 

TjenHil  Trrftfmrnt, — The  local  treatineiit  id'  (H|*ljtheri;i  consists  in  tlior- 

ou^Ii  tieansing  nf  the  niuutii  and  nose  with  warm  nc»n-imtating  isoluUonSi 

th  as  iioruial  salt  snlutioti  or  boracic  arid  four  per  cent*    All  strong  and 

HTitatinj!  apjilirations  to  the  Ihrord  in  difihlheria  are  hanidVil,     Ttie  tech- 

nitpie  of  th»t  loi'al  appliciitions  to  the  tliiXKit  and  nose  m  impurlanh     The 

mtmi  simple,  elllt  aciinis,  and  safe  method,  and  that  which  produces  the 

it-n^  discomfort,  Ls  by  irrif^ation.     The  scime  method — namely,  by  means 

of  a  fountiun  syringe — t^hould  be  employed  for  j^ilher  the  tliroat  or  tJie 

iifi^%  exf^epl  tliat  in  the  fonm^r  a  larger  glairs  nozzle  shouhl  be  used  than 

ff  ir  the  nose,  and  one  which  is  sutlicitmlly  long  to  pfiss  over  the  base  of 

III**  tongue.     The  metltod  of  irriijation  as  employed  in  the  Boston  City 

ll-liti»pitai  and  at  tliti  Wlllani-Farker  Hospital  in  New  York  is  shown  in 

>.  114. 

Viti.  114. 


mi  I 


ft  f 


Irritfutlnii  of  thi"  i\xi^-  in  tllphtherlii^ 


llie  rhilil  s^htmlfl  lie  on  it^  side,  and  Itie  water  shoulil  be  made  to  pass 
up  one  nostril  and  down  the  other  until  Uie  stream  runs  clear.  In  some 
i^a^^^  the  rhiki  printers  to  sit  up  wlnli*  i\\v  irrigalion  is  donv.  Onlinarily 
the  irri^'ation  ahouki  he  used  once  in  two  or  thn-e  hours,  perfiaps  with 
tiin^cer  interval**  at  night.  If  the  child  resists  this  treatment  if  may  be 
advisable^  in  ortler  to  save  its  strenyih,  to  omit  it  for  a  time.    This  rule  ap- 


474 


PEDIATRICS. 


plies  to  all  forms  of  locaJ  treabnent,     A  similar  meUiod  should  bt  i)^ 
for  the  throaty  and  is  of  great  rorufort  to  thf  patient. 

In  the  South  De|jartnient  of  the  Boston  City  Hosjiital  irrigation  «f  \h 
throat  is  the  routine  treatment,  and  only  in  special  cases  is  irrigBtion 
thnmj^'h  the  nose  indifated.  This  is  in  order  to  avoid  the  fmssagt  of 
fluid  infected  by  bacteria  into  the  nasal  end  of  the  Eustactiian  tulje,whkh 
oiiglit  produce  infection  of  the  ear. 

Considerable  suticriji^r  is  at  times  occasioned  by  the  enlargement  of  Ihe 
c enseal  glands.  These  are  best  treated  with  flaxseed  or  ice  paulliiei. 
Tlic  former,  however,  has  a  tendency  to  produce  suppuration,  and  Ihe 
latter  in  most  f  ases  is  the  best. 

When  it  is  deemed  advisable  to  use  inliaiafions  of  vapors  in  steno^ 
of  the  larynx  the  following  method  iriay  be  employed,  but  it  must  be  re- 
men  il^ered  that  the  child  shoald  not  be  kept  in  lliis  atmosphere  conlin.^^' 
ousiy,  and  should  be  watched  carefully  to  see  if  it  is  speedily  relieved  ^ 
the  stenosis  ;  tor  if  it  is  not,  the  continuous  inhalation  of  si  earn  in  I 
coinparatively  small  area  of  breathing-space  which  exists  in  tlie  tent  \\w       ^ 
is  used   for  tliis  purpose  may  of  ilself  be  delrirjiental  to  the  cliild's  r^^^^^ 
covery,  from  lack  of  sutlicient  oxygen.     When  tracheotomy  has  bee^'^'^^^v 
performed  an  atmosphere  of  steam  is  especially  valuable.     Dr.  McCoT^ 
lom  s  experience  al  the  South  Department  of  the  Cily  Hospital  is  Itiav 
the  tent  need  never  be  used,  and  that  it  is  better  to  intttbate  at  once.  ^^^ 

The  tent,  as  described  by  Dr,  Norihruii,  who  has  used  it  so  extensively'*^,  ^j,* 


k:A? 


:a^ 


ui  the  Willard-Parker  Hospital  in  NeNv  York,  contains  about  ttfiy  ciU>ic 
feet  of  air.  To  extemporize  a  tent,  a  sheet  is  tlirown  over  supports 
above  the  crib  and  allowed  to  fall  over  the  four  sides  of  the  crib.  Tlte 
main  point  is  to  have  a  fairly  large  and  tight  enclosure.  The  apparatus 
for  furnislung  the  steam  must  be  free  from  the  danger  of  upset Ihig  and  of 
setting  tlie  tent  on  fire.  When  there  is  a  mild  fonn  of  laryngeal  stenosis. 
steam  should  be  only  moderately  used,  as  Ihe  debility  following  a  steam- 
batli  is  often  great.  Sometimes  the  steam  will  give  more  relief  when  it  is 
medicated,  but  this  is  now^  considered  ver>'  doubtftih 

Operuiire  Treatment:  Ininbntion ;  Trm^heotomif. — When  the  antitoxin 
does  not  relieve  the  symptoms  of  stenosis,  and  w^hen  Uie  progressive 
dyspnoDH  is  not  quickly  controlled  by  steam,  it  is  well  not  to  delay  opera- 
tive interference.  In  laryngeal  stenosis  ojierative  inti*rference  is  di> 
manded  by  intubation  or  tracheotomy.  The  hidications  are  niarkeil 
supra-clavicular,  sub-stemal,  and  lateral  thoracic  retractions  lasting  for 
two  or  three  hours  and  ap|)arently  inci'casin^^  in  severity,  a  cyanotic  hue 
of  tht?  skin,  either  with  or  without  such  retraction,  grt*at  n*stlessness,  dila- 
tation of  the  alae  n^i,  and  failure  of  strength,  even  if  the  other  symptonis 
are  not  increasing  or  ai-e  absent. 

The  following  is  tlie  technitpie  of  intul>ation:  The  patient  is  wrapped 
firmly  in  a  blanket,  so  that  he  camiot  move  his  arms,  and  then  plained  in 
a  horizontal  position,  with  the  head  slightly  raised.     The  mouth  k  held 
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Open   by  Uie  gag,  with  its  jaws  resUtig  dii  the   molar  teeth.     The  gag 

shnuld  be  on  the  1*^11  side.     Care  niusl  be  talcen  not  to  have  the  cheek 

injorf*d  brthe  gag,  and  special  pains  rinist  be  taken  t(»  prevent  its  slipping, 

Ttie  head  should  be  steadied  by  the  assistant  who  holds  the  gag.     The 

operutor  takes  the  introducer  in  the  right  liand,  with  the  index-finger 

around  the  hook  on  the  under  surfaee  of  the  handle,  the  loop  of  silk 

l*assing  over  his  little  linger,  and  his  thumb  resting  on  ttie  button  on  the 

upprr  surface  of  the  handle.     The  index-finger  of  the  letl  tiand  is  then 

|)assed  down  to  the  epiglottis,  which  is  hooked  forward ;  the  tube  is  then 

passed  into  the  month,  with  Itie  handle  well  down  on  the  chest  of  the 

fiat i»' 111 ;  when  the  epiglottis  is  reached  t)y  the  point  of  tlie  tube,  tlie 

hattdtt*  shonlit  be  given  an  abrupt  turn,  so  as  to  bring  the  tube  into  a 

vertical  jHiSititJu*     As  soon  as  the  tube^  is  well  in  tfie  larynx,  the  button 

on  I  he  handle  shouhl  be  pushed  forward,  disengaging  the  obturator,  wiueh 

must  now  be  removed,  and  the  tube  pushed  into  position  by  the  index- 

fingiT*     The  loo|>  of  silk  is  passed  about  the  ear  and  the  gag  removed. 

If  the  tube  is  in  the  larynx,  the  patient  will  ijinnethaleiy  begin  to  cough 

witli  a  peenliar  sound,  whifh,  to  be  apjireciated,  nnist  be  heard.     If  tlie 

tmntthing  bei'omes  e^Lsier,  if  the  cyanotic  hue  disaj^pears,  if  ttie  retraction 

lit  the  thoracic  walls  diminishes,  if  llie  Ioi>p  of  silk  does  not  shorten,  we 

may  bt*  fissured  that  the  tube  is  iji  the  larytix. 

After  becoming  satisfied  that  the  opemtion  has  been  properly  per- 

fnrmod,  the  gag  is  inserted  a  second  tirae,  tlie  i  nil  ex-finger  placed  on  the 

lirad  rd*  the  tube,  i\ui\  one  strand  of  the  silk  loojj  cut,  so  that  it  can  be 

miiovt^d.     It  should  be  especially  emphasized  ttiat  the  finger  of  the  oper- 

ah>r  (unst  b*^  a  t^imtinuation  of  the  posterior  wall  of  the  larjmx,  that  the 

turn  should  be  abrupt,  and  tliat  no  force  must  be  used.     If  the  tube  is  in 

Uiu  n-Si^ptiagus,  no  cough  will  be  heard ;  there  will  be  no  relief  in  the 

bn»athing:  the  silk  loop  will  commence  to  shorten  as  the  tube  passes 

down  ward. 

In  ixtrtain  instances  intubation  does  not  give  relief,  and  tracheotomy 
Tiiiist  be  done*     If  the  tube  becomes  clogged  by  membrane,  as  is  some- 
tintps  the  case,  it  must  be  immediately  removed.     The  tirst  steps  of  an 
^xlra«  Htm  are  similar  to  those  of  aji  introduction.    The  extractor  is  passed 
into  the  lumen  of  the  lube  and  the  lever  on  the  handle  pressed  so  as  to 
opi'R  fhr  jaws,  and  the  tube  extracted  by  a  reverse  of  the  movements  in 
iiilrodui  lion.    Sometimes  thert^  is  considerable  dilTiculty  in  extmction,  but 
by  patience  and  gentleness  the  end  can  be  accomplished.     If  the  child 
roughs  up  and  then  swallows  the  tnt>e,  the  accident  may  cause  consider- 
;ibh^  annijyam'e  to  the  pliysician,  yet  it  is  not  of  serious  import,  for  experi- 
ence lias  sJiowii  Uiat  the  tube  is  passed  by  the  rectum  in  from  tw^enty-four 
to  ftiriy-eiglif  tioui's,  A^ithout  causing  discomfort.     No  definite  rule  can  be 
given  n*ganiiiig  the  length  of  time  that  tlie  patient  should  wear  the  tube. 
It  is  well  to  n*move  it  at  the  end  of  the  thinl  or  foiuih  day,  but  it  is  fre- 
quently necessary  immediately  to  reinsert  it.     In  some  instances  three  or 
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four  extractions  and  introductions  may  be  required.  The  most  fiavurable 
cases  are  thos(»  in  wliich  the  child  coughs  up  the  tube  at  the  end  of  the 
third  day,  and  does  not  require  reintubation.  Relief  should  come  in  live 
minutes.  A  child  Avhich  has  been  intubated  needs  more  careful  watch- 
ing than  one  in  whom  tracheotomy  has  been  performed,  as  the  acci- 
dents following  intubation  occur  more  suddenly  and  are  more  difficult  fur 
a  nurse  to  meet. 

O'Dwyer's  tubes  are  preferably  used  at  the  South  Department  for  the 
purpose  of  intubation. 

Tracheotomy  should  be  perfonned  if,  after  intubation,  relief  of  the 
breathing  does  not  come  even  when  the  tube  has  been  removed  and  re- 
placed again.  It  is  extremely  rare  for  tracheotomy  to  succeed  when  in- 
tubation has  failed. 

Feedimj. — After  intubation  the  administration  of  food  is  often  difli- 
cult,  and  various  methods  can  be  employed.  (Esophageal  feeding  b  the 
safest  w^ay  of  administering  food,  and  is  one  of  the  important  points  to 
be  remembered  when  intubation  has  been  perfonned.  In  nasal  feed- 
ing there  is  considerable  danger  of  producing  irritation  in  the  middle  ear, 
not  always,  however,  from  the  Klebs-Loeffler  bacillus.  The  method  of 
feeding  with  the  head  lowered  (Casselberry)  is  not  devoid  of  danger,  from 
the  possibility  of  inhalation  pneumonia  following  inspired  particles  of 
food.  Nutritive  enemata  of  peptonized  milk,  with  stimulants,  may,  when 
retained,  be  an  important  adjunct  to  the  treatment.  Enemata,  however, 
are  not  often  retained.  Digitalis  in  the  enemata  may  be  used  in  cases  in 
which  heart  lailun*  is  present. 

Treatment  of  iS^'z/ueicv.  In  the  treatment  of  post -diphtheritic  paralysis 
stnchnhie  is  the  most  vahuil^ie  drug.  When  there  is  marked  palatal 
paralysis  (esophagc^al  feeding  is  exceedingly  important.  Electricity,  espe- 
cially faradisni,  is  also  indicated.  Secondaiy  aiuemia  should  be  treated 
in  the  usual  way,  with  iron,  a  carefully  regulated  diet,  and  by  general 
hygiene. 

INFLUENZA  (LA  GRIPPE). 

Etiology. — Inriuenza  is  an  acuie,  highly  infectious  disease.  According 
to  Leichteiistern,  there  an^  two  forms  of  inftuc^nza.  One  form,  which  is 
known  as  rj/fdnnir  injluruztu  is  a  i)an(ieniic  disease,  caused  by  Pfeifl'er's 
bacillus,  and  cliaracterized  l)y  great  rai)idity  of  extension,  varying  symp- 
toms, a  special  IcMidency  io  attack  the  respiratory  nmcous  membranes, 
an  acute  onset,  a  high  dcgrrc  of  inlection,  and  a  tendency  to  become 
en.leniic  during  a  succt^ssion  of  y«»ars  afler  its  lii'st  epidemic  outbreak  in  a 
con  im  unity. 

The  second  form  is  the  common  endemic  or  paeudo-infiueiiza^  ot  catar- 
rhal fever,  the  etiology  of  which  is  unknown. 

IxcriiATioN. — The  period  of  incubation  is  short,  beuig  usually  under 
lour  days.     One  attack  does  not  protect  from  another. 
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Sntntms, — ^The  Dnsol  of  influenza  m  usually  very  arute,  and  the 

9)aTi[ilotj]S  are  variable.     At  iinwE  they  are  the  same  in  thildreo  as  in 

idtjitfi,  bul  in  lufatits  and  yaun^^  chihirc*n  Hie  symplnms  are  Qt\en  not  so 

fpvrn?  as  in  the  adulU  althnuffh  ihey  vary  in  ditferenl  ejjideniu^s.     It  is  a 

cluiiBieierii<itk  of  cindemic  induenza  tliat  it  has  no  distinct  group  of  symp- 

tcmts  fif  its  uwn.     Tlie  sytn|jtnni&  am  t  hiiily  a  catarrhal  atTettion  of  the 

ntme  and  throat,  and  frtHjuently  of  the  brondii.     These  symptoms  in  young 

rliihln*!!  an*  arronifjaTiif'd  cvidouHy  hy  great  disrnuifdrt,  at  times  amount-^ 

mg  lo  paiii-  in  IhL*  limbs  and  body,  aitlujugli  on  aceouid  of  the  age  of  tlte 

patient  it  is   impossible  to  detpnuine  whether  much    pain   is   present 

J!*om<dinifS  lljo  only  ntarlced  symptom  m  a  heifrhtcn^Ml  and  irn^gular  tem- 

pM^rature.  with  marked  apatliy,  and  the  disease  may  be  so  slight  as  to  be 

recognizable  only  during  an  epideinir.     In  older  cliildren  the  symptoms, 

althou^^li,  as  a  rnk%  not  of  so  severe  a  tyj>c  as  in  adults,  are  at  times  quite 

serious,  espeeiaiiy  if  rontuuious  vomiling  or-curs.     Severe  lieadache  and 

delirium  are  present  in  some  rases,  and  extreme  eniaciation,  out  of  pro- 

(jortion  to  the  fever  or  to  the  morbid  conditions  detectable  on  physical 

^examination.     Sev»»n^    syniplums    connected    witti    ttic    larynx    and    the 

lungs  tttay  also  arise  and  rapidly  disappear. 

In  yfjiing  inlants,  even  when  no  complicatinns  arise,  the  apatliy  and 
prostndion  may  become  extreme,  and  dealii  take  place  seemingly  from 
liie  over^vhelniing  udeiisity  of  the  infection. 

In  addition  to  the  com  plications  already  mentioned,  various  forms  of 
€?fflnrescen4*eft  (uay  appear  on  Ihi^  skin  and  riMider  the  dia^Tiosis  more  ditli- 
colt-  There  is  a  tendency  to  the  development  of  tuberculosis  after  influ- 
i^nm,  Helapses  and  recurrent  attacks  are  not  imeommon,  and  it  sliould 
be  remembere*i  that  a  reinfection  at  times  seems  Ut  take  place  in  the  sick- 
FiKmi,  Onl  id'  a  lanre  mniiber  nf  cases  in  children  examim.'d  by  Sehloss- 
maiin,  altHimitmria  ciccurred  in  ei^rht  per  cent,,  but  iieplintis  was  rare, 
Amemia  is  a  ronimon  sequela  in  young  cliildren.  Li?ucaeytosis  in  nf»- 
♦  ompticaUd  iidhjenza  is  md  jiresent.  The  menial  dislurbames  sn  com- 
miin  in  a^^ntts  and  nndtifile  Jieuritis  are  not  marked  sequela:-  in  children, 

Vajuations  in  Tyck  or  tuk  Diseasje, — It  ls  now  jfenendly  recognized 
that  tlien*  ajv  distimt  lyp**s  i4  tlie  disease. 

Baepiratory  Type.^ — ^In  llus»  the  most  common  form  of  the  disease, 
intliienza  bacillus  may  attack  any  i»arl  of  tlie  res|nralbr>^  tract  from 
ir  nose  in  the  pulnHinary  aivi*nii,  I  he  symptoms  intTeasini^  in  severity 
ai*conIifig  as  llie  lultcr  are  approached,  hi  ttie  milder  I'oruis  there  an*  the 
u«ual  symptoms  of  acnie  rory/ii,  fever,  an*l  headache,  bnt  lliese  sym|itouis 
«!•  aecompanicd  by  a  far  grrsdiT  di'^/rce  of  pnjstratiiui  than  is  met  with 
in  the  onhfmry  atlacki^  of  lahirriial  rluriilis,  Thesi*  nulder  cases,  wittiout 
(*om[dicatjons,  nuiy  (a.s*  nrdy  a  few  days;  ttie  temperature  is  usually  mod- 
erate 38,2**  to  30,4^  t\  nop  in  lOii^  F,),  but  the  i»riistration  is  inarki*d. 
An  ai"  pt*rsi8icnt  cMU^rh  is  conminnly  prci^eid. 

Ti  I    h  sotnetiffies  nmeli   intetisiticd,  may  last   longer*  liave  a 
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higher  tenipemture,  and  show  a  greater  tendent-y  to  coiiiplications,  espe- 
cially In  the  develupiueni  of  otitis  media  and  cervical  adenilis. 

In  another  set  of  cases  of  tJie  puinionary  type,  the  disease,  instead  of 
retrograding  steatlijy,  pro^rresses,  brnnctiilis  develops,  and  the  accompany* 
ing  delirium  and  extreme  proj^tration  may  siuiulate  typhoid.  This  brtni- 
diitis  has  no  especial  peculiarities,  but  in  young  children  it  assumes  at 
times  a  ver)^  intense  grade,  reaching  tlie  finer  bronchi  anrl  produciiii^' 
cyanosis  and  aspliyxia. 

In  certain  instances  an  uiUuenza  pneumonia  develops,  dependliig 
either  on  the  Pfeiller's  barillus  or  on  a  mixed  infection.  This  pneumonia 
is  usually  lobular,  althouj^'h  rarely  lobar.  Genenilly,  there  are  small  slu^qs 
of  broncho-pneumonia  dilTusely  seattered,  and  often  giving  rise  to  no  otht^r 
physical  signs  than  scattered  moist  rales.  The  sputum  in  these  cases  of 
influenza  bronthn-pneumonia  is  never  "rusty,"  but  is  nmco-puruletit 
and  generally  of  a  greenish-yellow  color.  A  diagnosis  can  be  made  by 
finding  the  intluenza  bacilli  in  lar^ge  numbers  within  the  poljTiuclear  leuco- 
ejdes.  The  resolution  of  sucli  a  pneumonia  is  prolonged,  ending  by  lysis. 
Tliis  class  of  cases  is  yery  serious,  and  mucli  of  the  niortafity  of  epidemic 
influenza  arises  from  these  pulmonary  complications.  The  broncho-pneu- 
monia is  of  the  ordinary  type^  although  possibly  more  irregular  than  in 
other  cases. 

Pleuritis  may  occur  in  the  course  of  influenza,  but  is  rather  rare; 
when  present,  however,  it  is  apt  to  become  an  empyema. 

Nervous  Type, — In  certain  cases  there  may  be  no  catarrhal  symptoms 
but  nerv^ous  symptoms  of  the  most  varied  foims.  Pains  in  all  parts  of  Uie 
body  and  limbs,  cerebral  symptoms  simulating  meningitis,  convulsions, 
delirium,  opisthotonoSj  symptoms  sinmlafing  pneumonia  without,  however, 
the  physical  signs  of  that  disease,  or  a  typhoid  condition  with  weak,  rapid 
pulse,  a  temperature  of  40.5^  to  4L1°  C.  (105^  to  106'=*  F.).  and  irregu- 
larity of  tlie  heart.  All  these  severe  and  alarming  symptoms  may  pass  off 
in  two  or  three  days  and  leave  no  trace  of  any  of  the  sinmlated  diseases, 
although  the  resultmg  prostration  may  last  for  a  long  period, 

Gaatro-Enteric  Type. — In  this  form  of  the  disease  the  prominent 
symptoms  are  nausea,  vomiting,  abdominal  pain,  diarrham,  and  a  ten- 
dency to  collapse. 

The  spleen  is  enlarged  in  a  certain  number  of  cases,  and  this,  according 
to  Osier,  depends  on  the  intensity  of  the  fever.  These  symptoms  may  last 
only  two  or  Ou'ee  days,  and,  as  a  rule,  are  not  followed  by  an  unfavora- 
ble result 

Febrile  Type. — The  tempemture  in  influenza  is  verj^  variable,  an<i,  as 
stated  by  Osier,  may,  with  its  accompanying  prostration,  be  the  only 
manifestation  of  the  disease. 

It  may  be  remittent  and  associated  with  chills,  or,  on  the  other  hand, 
may  be  of  a  continued  type,  and  so  prolonged  as  to  sinjulate  typhoid  teven 

Diagnosis. — The  diagnosis  of  epidemic  influenza  is  often  dillicult,  un- 


SI'ECIFIC   LXFECTIUUS    DISEASES. 


479 


ii    I        T-i  jg  pfte^seiii  in  the  coiuniunity,  and  is  to  be  made  by  Iht^  care- 

t ^...liLiij  af  otiier  diseases,  and  the  detection  of  PfeilTer's  badMiis, 

fit  her  in  the  secretions  of  the  nose  or  in  the  sjaitunL  The  profound 
iriist ration  out  of  proportion  to  the  intensity  of  the  disease  is  of  great 
iagnoslir  value.  In  the  early  days  uf  the  disease  il  is  often  inipossible 
L»  differentiate  from  pneumonia,  malaria,  tlie  acute  exanthemata,  and 
[laiiin^itis,  hut  later  the  difTerential  diagnosis  is  made  by  the  disappear- 
m^e  of  tlie  especial  symptoms  of  tliese  diseases,  and  the  failure  to  find 
heir  special  iiifeeting  oi^anisms.  Tfie  dia^^o-reaction  is  absent  in  inllii- 
fnm. 

pRoctNO-sis, — ^The  disease  in  ItstHf  is  not  dangerous,  bnt  compliralions 
irt*  t^peeiaiiy  liablt*  tu  arise  and  make  tJie  i>rogiiosis  much  more  serious. 
these  complications  are  Yery  numerous.  They  may  be  meningitis,  otitis, 
tin i-ct otitis,  bmncho-pneumonia,  and  lobar  pneumonia.  The  most  com- 
Uum  and  tiangen>us  complication  of  inlhieriza  is  pneumonia,  vvtiich  is 
Bsimlty  a  broncho-pneumonia,  and  is  of  seriruis  inifioH,  especially  if  the 
thild  is  debilitated  at  the  time  of  the  attack  by  some  previous  disease. 
Th»*  broncho^pneumonia  of  inJluenza  is  of  more  serious  import  than  that 
arising  fnun  other  causes/ with  thc^  exception  of  infections  due  to  ttiber- 
CuJasis  or  diphtheria- 

TBEArME>fT. — In  ttie  treatment  of  epidemic  influenza  in  infants  and 
childn^n  t  have  found  that  drugs  have  ver)'  little  effect  upfm  the  general 
lliscomfnrt  caused  by  the  pain  or  coujtIl  Small  doses  of  phenacetiiie,  O.UC 
graiiune  (1  grain)  once  in  three  or  four  houi-s,  with  ten  or  fifteen  drops 
Df  brandy,  seem  to  yield  as  good  results  as  any  other  nmde  uf  treatment. 
\V\ien  there  is  severe  and  continuous  vomiting,  small  doses  of  iced  cham- 
m  by  Itie  mouth,  enemata  of  bromide  of  potassium,  and,  if  neces- 
;  hyilmte  of  chloral,  are  indicated.  The  child  should  be  kept  in  bed 
4  btjialed.  The  bronchial  ajid  nasal  secretions  should  be  disuilected. 
Umulants  are  especially  indicated  when  pneumonia  is  present,  and 
lifrychnine  is  valuable  as  a  heart  stimulant,  A  high  tem|*erature,  nervous 
jimi  gctstro*eiiteric  symf)tonis,  should  receive  the  afipropriate  treatment  as 
otJiirf  diseas*^s,  Wiien  the  convalescence  is  pr<:>loriged»  especially  if  tJie 
'  ^  bci*n  one  of  the  pulmonary  type,  or  when  there  is  a  tendency  to 
nsis  or  to  a  recurrence  of  the  attatrk,  a  change  of  climate  ts 
iili*dly  uidicabnl  axid  is  frequently  beneficial.  The  diet  should  be  nulk 
Hi  b»*ef  h*a.  Careful  feeding  is  very  important  after  an  attack  of  iiiflu- 
uju  m  there  is  iiflen  left  a  tendency  to  infantile  atrophy. 

Thiring  the  epidemic  of  inlluenza  which  occurred  in  Boston  in  1801  I 
d  undt*r  ujy  cnn^  al  tlu*  Infants'  Hospital  seven  infants,  varying  hi  age 
a  finv  monttis  to  one  and  a  half  years,  all  of  whom  had  epidemic 
nza*     Pneumonia  occurred  hi  two  of  the  cases,  and  in  both  of  ttiese 
e  infants  died.     The  following  rliarts  (Charts  13  and  14)  show  the  tem- 
poral nn^  of  tht'se  cases  ilnring  the  course  of  the  disease^  and  the  rise 
ttk^ii  the  uifants  were  attacked  with  pneuuionia. 
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Epidemic  intluciiza.    rneunioTiia.     Fifcovrry.    Malo,  16  months  old. 

Aiiolhor  caso  of  inlludiza  was  coinplicated  on  the  eleventh  day  of  the 
(liscasr  by  a  lobar  pncMinidiiia. 

Tin*  int'niit,  sixt.MMi  luonlli-^  <»1«1,  was  atlackfd  wilh  catarrhal  symptoms  of  Uie  iioso 
aiMl  IhrnMl,  a  ^liijlit  rou-h,  aii.l  a  t.'niptM'atinv  of  40.5°  C.  (105°  F.).  Tho  respira- 
tion- wiT.'  only  slJL'litly  iiK'n-ascd  ;  lli.*  j»uls.'  was  rapid.  Xolhiiii?  abnormal  was  found 
on  pliysiral  cxaininalion.      Tin*  infant    was  v»'ry  fn'Ifnl,  had  no  appetite,  cried   inces- 
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•an''  ■  -^♦♦-mfti  Ur  Imvf  eorisiidrnibl**  disi'ijiiifli^rL     Uii  Ui**  iiiliUiitay  rnnii  tUi?  tjiisel 

ot  \  K  lh«?  li*nipt*r.iitirf  fA\  lu  3^,1*^  V.  (102. o^  Fj,  sujd  on  the  followiinr  dny  (o 

S8,to  i\  (iOL5*  F,).  Oil  the  fvernuif  nf  this  ij;iy  tti*f  mfjud.  who  fiat]  lx»^fU!»  to  ht* 
tin|0i(4T  iuhI  I<»  Miilk't'  i*«  playthin^^  ag^iin  siet'mt'rl  vrry  aick*  lU  rf^|>irntioiifi  in- 
t'rf*i»«*il  In  l^tH{uency,  ih«»r»'  wai*  motmn  i>f  th<*  al^e  nasi,  and  th*?  t**nip^nitiire  roae  to 
40.H*  i\  (105.4*  P.).  On  the  ffil lowing  day  the  tempemtiire  fell  in  Un*  morning,  hut 
Wvr*ii  li*  ri»i*  tn  lh#*  ••voninj?',  and  t>y  the  iif!it  day  hm!  rcNtched  41.11®  C.  (105.  H*^  F*)* 
0()  Ihi*  thirt'Mndli  fmrii  ttir  l>egitining  nf  ttii^  atliu  k  and  Itif  third  fhnti  the 

ft*-'  I' 111,    iriurkrd  (liitui^ss  wjii*  di*tpd*'d   in   tht*   right   lowi^r   hack,   with   hroii- 

rtiul  ri'spimtmii  iind  iT*rri*iU4*'d  UHile  and  v*ii!*il  fr**iniinM.  Thi*  armv  of  flatni*ss  In- 
rfwasird,  Atid  finally  inv(*lvt*d  th**  whali*  l(>w*'r  lobe  uf  the  riglit  lung,  Dn  the  fonrtJi 
day  of  this  ni*w  in%'n.*if)n  the  tf-'mpemtiire  fell  to  3S.8"  C.  (102'  F.);  on  Ihr  foltowing 
day  it  r>w«*  to  SihT  i\  (103,5'^  F.)  In  ttii?  ev»niiii|r,  iind  in  the  nt?xl  two  diiys  gr^wiinilly 
Nl  to  37. 2**  i\  (SJy^  F.).  On  ttiti  rotlnwin^r  tJuy  il  n*^*^  In  .18J>°  C.  (10L5**  F*),  und 
in  Ih*-  tii*xt  forly*r!iffhl  hours  U'W  ^fraduiilly  hi  3^6°  C  (1*8^  Fj.  At  this  iln»»*  the 
dultn***  lien^ui  to  disuji|^M.*ur»  moii*l  rah*!*  appeared,  (h+*  infaril  iH^rarne  niuch  h^'tter,  and 
ill  ;i  tf^w  days,  jillhouirh  very  weak*  «i^*»ined  bfiirht  and  well,  and  the  pbyidctkl  fiinrns  in 
(hi*  lull  IT  hfiil  »»nlirely  dis^tppearH, 

rhiirl  111  ishows  the  trniperjilnr*"  d**nng:  tan  days  of  th>«  inllueniJi,  when  a  Johar 
}*(t«'iiiiionia  npjMMn^tl  mid  rsin  ii  enurse  *tf  flv*^iJays,  after  whieh  the  Irmperatnr^f^  irrudn- 
jiUj  f**tl  to  thi'  iionnid  pninL  U  i^  p<issil|h*  th;d  thiM  caj^e  was  tine  «if  pneniNonin  from 
tiir  hr<iriiininK  of  thi*  iiltark,  tnit  il  !^tiowed  iiH  iJif  idiaraclijnr^tif-  syniphnns  nf  epiditniio 
mJltit«nfii^  iiiid  [ia  natnt*!i5  was^  found  in  the  lung  until  Uie  infi^nL  hud  apparently  re- 
ffifi»ri*d  ftt>fn  ib  itifluentii. 


MALARIA, 

Malaria  IS  an  infiH'tjoiis  rlisi^asi\  trarisiiiitl**d  fnnn  an  infrcted  luiinan 
lw4Ti|f  hy  nirans  of  rrinstfuitcn'S  uT  lh»^  ^i-nys  Linoplii*les  to  anntlier  hufnaii 
Mii^*     Tli»*ri*  may  bo  other  sourn*s  of  infection  not  yet  delennirnHt 

KTioLcniY.^ — Thi*  siH^riflr  uifeftioii  of  nialaria  is  priniarily  sliown  in  the 
bIoi>ti  in  On*  fonn  nf  ciTtain  riiirru-orKanisnis  wliiuii,  lil^e  the  anurba  roli^ 
bi'lortfr  to  ttio  riass  of  protozoa  and  iiitiabit  the  blood  of  the  inferted  indi- 
vidual* Thi"  iiiiiTOHip^^anlsm  of  inaiaria  tias  not  been  tbiind  in  any  part 
of  tht*  hndy  exc  (*}»t  in  the  bhiod  and  within  ttie  blooti-vessivls,  atul  njaJaria 
nm\  thfTt^fore  justly  b»*  said  to  be  u  thsease  of  the*  blond. 

Thi'  work  of  Ross,  Grassi,  Bijjnanu,  Bastianelli,  Daniels,  and  Korh  has 

Hhiiwii  that  Uip  numt  inipoii;int  and  vcn^  probably  tiie  only  nianniT  of 

mft*etion  in  nialarial  fevi^r  is  through  tlu*  bitej^  of  mosquitoes  of  tlie  f^mujt 

\nnafthr/rM,  whieh,  with  man,  form  thf  n'jrular  UttsiB  of  the  ])arasiti.     The 

malarial  fiammti%  like  the  enrf  iciia,  hail  bec^i  shown  to  possess  both  an 

.  jmexual  and  a  si-xual  ryeli%     The  sexual  cyt^le  tak*  s  place  in  thf  human 

[body  and  ends  in  segnienlalion,  eaeh  segment  attacking  a  new  n*d  eor- 

rJ»*,  and  ht'innnin*^  airain  a  new  cyr  le  a.s  a  frtsh  youn^r  paiasib*.     C<t- 

tKKiie;«%,  howwer,  when  they  reach  full  devt4oprnent,  do  not  undergo 

iitenlation.    Tliese  an?  the  laiKt%  full-^rrown,  sometimes  wrongly  railed 

[•*extni-cHdliilar  bodios"  of  the   h-rtian   and  fpiartan  pamsites,  and   the 

F*iiiir  and  ovoid  hmu^  of  the  ai^tivo-autunmal  panisiti*.     Wien  a 

|iiito  of  the  {j^enus  anopheles  bites  an  infected  human  btdng,  certain 

SI 
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of  f  liose  forms,  the  male  olcments,  develop  flagella  in  llic  ^lomui  u  <t[  LUt 
mosquito.  The  llag*^lla  aitack  and  tVcnndale  Uw  feiiiiile  forms,  wldek 
penetrate  into  the  muscular  coat  of  the  wall  <tf  tlie  mosquito's  stumarli 
and  ilierc  uiideppro  developnuHil.  Afler  seven  days  tiiese  boilies,  whirh 
protrude  trtun  tlie  external  wall  of  the  mosquito's  stomaeh.  ruptim.^  s<-Hm^' 
free  great  numbers  of  small  spindle-shaped  atruetures,  Avhieh  afcmuulak^iu 
the  veneno-salivary  ^l^tnds  of  the  mosqnitn.  When  sueh  a  mosquito  hiti^ 
agahi,  these  bodies  are  introdueed,  Elaeh  one  of  these  is  equivalent  tn 
one  of  the  se^^'ments  of  the  asexual  eyele,  and  is  ready  to  attack  a  \im 
red  blood -<'or|juscle  anil  pursue  a  sinular  eyele. 

In  this  conntr)'  there  exist  sevemi  varieties  of  anopheles^  one  of  whiib, 
the  anophfli!^  qaudmmwHlHtuH^  1ms  bi-n*n  shown  by  Thayer  and  Woulry  to 
aet  as  an  intermediate  host  for  the  parasite.  U  is  not  yet  settled  whelht-r 
the  anopheles  ean  obtain  the  parasite  from  other  sources  than  fmiii  man, 
although  it  seems  probtit^le  thai  this  is  not  tht*  case. 

The  fiiets  whieh  so  far  have  been  aeeumulated  in  Italy  and  iii  tliis 
country  appear  to  show  Ihal   ttie   llrst   eases  hi  tfie  sprinp-  and  early 
summer  are  relapses.     With  the  appL*aranee  of  mosquitoes  of  the^iis 
anopheles,  which  oeeurs  probably  in  July  or  August,  according  io  Hir 
part  of  the  tountr>%  llu^  spre^ad  of  ttie  ilisease  begins,  the  fresli  cas^'s^ 
arising  as  a  result  of  the  transference  of  the  infertion  from  relapses.  The 
tlisease  ^'^radually  increases  <iuring  the  season  in  which  the  anopheles 
prevails,  only  to  dinnnish  apiin  with  ttie  frosts  and  the  disappearance  nC 
this  type  of  mosquito.     The  ordinar)*  house  mosquitoes,  whieh  wese^iii 
nmst  of  our  cities  and  li^wns,  excepting  in  the  very  Tualarious  districb. 
do  not  belong  to  the  harmful  class.     They  belong  to  the  g«*nus  ml^- 
Tlie  main  ditferenees  between  the  culex  and  the  anopheles  ain?  readily 
made  ouL     In  the  (irst  plat*e,  all  the  eonuooji  fornis  uf  culex  which  we 
see  have  wing^  frf3e  from,  marking,  beyond  the  ordinary  veins.     All  three 
varieties   of  anopheles   positively   known    in    this    cramtrj'   havt*  sputteii 
wind's.     The    most    unportanl    and   simple   dMinetion,  howevt*r,  is  the 
manner  in  whieh  these  varieties  of  mosquitoes  sit  on  the  walK     The 
culex  sits  on  the  wrdi  wflh  its  body  parallel  to  the  surface  to  which  ills 
attached  and  the  posterior  pair  of  legs  raisefl  uver  its  back.     The  anoph- 
eles, on  the  other  hand,  sits  with  its  body  sticking  nut  from  the  wall  at  aii 
an^de  of  forty-five  degrees  or  greater,  with  the  posterior  pair  of  legs,  whicli 
are  very  long,  resting  ;i|^inst  the  wall  or  hanging  down.     When  such  a 
nnjsipiito  is  sitting  on  the  ceiling  he  looks  often  as  if  he  were   hangiiitr 
from  his  proboscis.     This  distint^Uon  is  rt^adily  made  out  by  any  laymaJi. 
The  anopheles  and  ('ulex  are  represented  in  Plate  XIL.  opfjosile  pa*r<»  X74. 
A  third  point  is  the  difl'erence  of  the  mouth  parls.     The  ordinary  house 
mosquito,  the  culex,  tias  a  single  long  proboscis,  al  the  root  of  which  an* 
two  little,  short,  stmnp-like  processes,  the  palpi.     In  the  anopheles  Ihesc 
palpi  are  of  a  length  alincjst  equal  to  the  proboscis,  so  that  on  superticial 
exatnination  the  mosquito  looks  as  if  he  had  tliree  proboscidi*s. 
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Tlie  frequency  of  malaria  in  infants  and  young:  children,  which  has 
been  Il^cogT)i^Hi  for  a  good  whili?*  has  been  strikingly  brought  oul  by 
Koch*s  studi«*s  ill  Java.  This  frequency  is  in  all  probabiiity  in  pnrt  due 
hi  Ibe  well-known  fart  that  Yer>'  young  children  are  especially  subjed  to 
miist|uilo*bites.  A  rather  inU^resting  point  in  connection  witli  Ujis  is  ihat 
Koth  iisi-s  the  presento  or  absence  of  malaria  in  infants  as  an  mdex  as 
to  whetlier  a  district  is  or  is  not  malarinus.  In  adulb  it  is  always  pos- 
sible that  the  disease  may  have  been  in i ported,  bifaids,  however,  have 
dually  acquired  tlie  disease  at  borne*  The  proportion  of  cases  in  infants 
appears  to  be  greater  than  at  any  other  age.  When,  then,  the  infants 
^rf*frec  from  malaria,  or  oceasinnal  rases  occur  among  adults,  it  is  prob- 
^ily  safe  to  say  that  the  disease  is  imported, 

Thi*  germs  of  this  parasite  nmy  be  contained  in  the  blood-plasma,  or 
ill  the  substance  of  tlie  erythrt^cytes.     The  name  plamnodium   luis  been 
eireii  to  the  germ  found  in  the  red  blood-disks.    Acconting  to  Thompson, 
in  acute  paludism  (malarial  fever)  the  plasmodiuni  h  found  in  the  form 
€y(  amteboid  bodies,  occupying  a  place  in  a  certain  nnniber  of  the  ery- 
throcytic or  adhering  to  Uiem,     These  bodies  derive  |>ignient  (melanin) 
from  tile  erytlirtxytes,  and,  ailer  undenioing  a  certahi  d<^ee  of  develop- 
ment^ increase  in  size  at  the  expense  of  the  enihrocytes.    They  are  found 
to  contain  ttiis  pigment  iti  distinct  gramdes  and  rods.     They  vary  in  size, 
and  some  are  as  large  as  the  erythrocytes.     They  an*  at  lirst  eulorless 
autd   transpan-nl,  and  at   ttir  height  of  their  rlevelopnient  they  undergo 
aegnientation*     This  anMeboi^f  [orin  of  the  ):tai"asite  h  tlte  oiw  coimnonly 
^Wbund  in  what  is  desigttaled  as  the  teHmn  variety  of  malaria,  and  is  the 
Bmost  common  f>f  ail  the  known  fonuj^  of  I  hi*  jmrasitf  of  malaria. 
■        In  addition  to  these  anneboid  forms,  rrescentic  shapes  of  the  gernu  ar- 
Bcordtng  to  the  in  vesiigations  of  Laveran.  arc?  connnon  in  the  blood  of  certain 
B^ypes  of  paludism,  irregular  Tonus  of  lUv  {lisease,  and  malarial  cachexia, 
"  like  the  amcpboid  forms,  they  an*  hitnsparerd  and  rolorless,  except  for 
thtf  pigment  granules  which  tliey  contain  in  Iheir  centrts.    They  are  farmer 
than  the  amn^boid  fonns,  are  nmcli  more  rare,  are  mucti  hms  affected 
Zby    the    action    of   r|ninine,    and    arv    one    ^►rni    i»f   the    fr^tiyo-aittinttmtf 
rariety. 

Councilman  describes  (lagellate  bodies  as  being  most  commonly  Ibund 
blood  whicli  has  been  aspirated  from  the  sjtlj'en  ;  and  in  acute  cases  of 
ria  they  may  sometimes  appear  in   other  situatiorts.     They  exhibit 
from  three  to  eight  vibrating  cilia. 

II  is  still  a  matter  of  dispute  whether  the  ptasmodium  malarije  is  poly- 

morphotis  an/l    thus    may   ijroducr    the    dilTerent    ty]ies   of   malaria*    <ir 

whether  Itiere  are  certain  distinctly  separate  orgaiusms  to  which  the  name 

ptftsmodimu  malariie  is  apj^lied, 

_         There  is  no  doulH  that  two  distinc^t  forms  of  parasites  of  malaria  can 

H    \m*  diagnosticated  by  tlie  appearance  of  the  plasmodiuni  in  the  blood,  and 

H    \\\iL\  these  two  forms  ran  h**  separated  clinically. 
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Golgi  is  Ihe  irivesl%ator  who  has  must  rl early  sJiovvii  that,  tht^r 
more  than  one  parasite  of  maiaria^  wliile  Laveran  is  the  exponent  of  the 
polymorphous  theory. 

The  malarial  parasite  may  be  most  simply  and  surely  found  by  t-xaiiii* 
nation  of  a  fresh  mistained  specimen  of  blood.  A  small  drop  uf  fr^h 
blood  is  placed  on  a  glass  slide  and  covered  with  a  cover-glass,  making  a 
very  thin  layer,  and  exajuined  with  an  oil-inimersion  lens.  The  slide 
and  cover  must  be  perfectly  clean  and  dry.  Dried  and  stained  specimens 
are  only  to  be  used  when  an  examination  of  fresh  blood  is  impossible. 

There  are  definitely  three  varieties  of  the  malarial  parasite,  teHkn, 
qnartan^  and  (E9tivo-auhimmiL  The  iesfjvo-autmnnat  is  usually  associated 
with  paroxysms  oceurrinj^  about  forty -ei^dit  hours  apart ;  these  paroxysms, 
however,  being  considertibly  longer  than  those  in  tertian  or  quartan  fevrr 
Very  commonly,  however,  owin^^  to  multiplicity  of  groups  of  parusites, 
the  fever  is  irregular,  remittent,  or  coniitmous,  Tlie  relation  of  Iht^e 
three  varieties  of  malarial  parasites  to  the  periodicity  of  the  diseasi?  is 
shown  in  Table  G4,  on  page  486. 

The  tertian  partmU'  first  appears  in  the  red  blood -corpuscles  as  small 
hyaline  budies  with  amceboid  mi^vements.  It  increases  in  size  and  dr 
velops  fine,  dark,  pigment  granules,  which  are  in  constant  motion,  due  to 
the  annrboid  contractions  of  the  protoplasm  of  the  individual  parasites. 
The  red  cells  whicli  contain  ttiL*m  become  slightly  enlarged  and  gradually 
decolorized.  Each  parasite  when  fully  grown  nearly  (ills  the  red  eorpuscle. 
In  tile  stage  of  segmentation,  which  occur-s  at  the  time  of  the  paroxysm. 
fifteen  or  twenty  segments  appear,  which  invade  fresh  red  corpuscles,  and 
begin  the  cycle  again  as  hyaline  bodies. 

The  quartan  jxinmlr  resembles  the  tertian,  liut  its  amoeboid  niov*:*- 
ments  arc*  slower,  the  pigment  granules  are  coarser,  darker,  and  less  active, 
the  fuli^own  organism  is  smaller,  and  the  red  cell  in  which  the  organism 
devt?lops  becomes  somewhat  s^hrunken  about  the  parasite,  and  of  a  deeper, 
old-brass  color.     It  segments  into  only  ilve  ur  ten  paHs. 

TYiL' (^iiv(>-(iutumnal  jjarfmte  is  smaller  than  the  others  and  contains 
less  pigment.  The  corpuscles  containing  them  become  shnmken  and 
brass-col  tired.  -fVbout  a  month  after  the  (juset  of  ttie  attack,  character- 
istic cres(M>ntic  or  ovoid  bodies  rippear,  which  have  coarse  pigment  granules 
clumped  in  the  centre,  Flagrrllate  fonns  of  the  tertian,  quartan,  and 
ffistivo-fiutumnal  parasites  may  ajipeun  Thi^  segmentation  tif  the  organ- 
ism is  always  coincident  with  the  paroxysms,  ajnl  tlie  inttTval  between 
the  paroxysms  is  characterized  by  a  distinct  and  early  stage  of  develop- 
ment of  the  parasites.  M 

The  tertian  form  is  the  one  which  is  by  far  the  most  common  iii  this  ■ 
pari  of  the  country,  and  the  one  which  is  most  influenced  by  the  admin- 
istration of  quitune,  the  other  form,  represented  by  the  quartan,  being 
peculiarly  difficult  to  manage  with  t|iiinhie.     In  young  infants  the  teriian 
form  in  its  quotidian  variety  is  met  with  most  commonly.     In  older  chiJ- 
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dtieii,  in  my  experience,  it  k  the  pure  tertian  that  is  most  eonunon.  It 
^11  be  noticed,  on  examining  the  table  on  page  48(j,  that  the  quartan 
form  of  paludism  can  never  represent  by  its  inten^als  and  paroxysms  the 
Puit*  tertian  form. 

PATiioLOGY. — Thei^*  are  no  espetial  ttirtVrences  between  the  fiatho- 
Ic^ea}  lesions  found  in  the  njalaria  of  (^liildren  and  those  wliieh  ocrur  in 
HfluJts.  Aei'ording  to  Thayer,  in  aeuie  (ases  of  malarial  fever,  on  rxami- 
Hatinn  with  tlie  inieros«'Ope,  tlie  cern^bml  (-apil  lanes  are  fonnd  to  be 
*-'n>wded  with  malarial  parasites.  Tliei'e  is  usually  a  marked  granular  de- 
generation of  tlie  endothehoni  of  the  vessels. 

The  itpfe^en  is  always  entailed,  oflen  only  moderately.  The  parenchyiiia 
is  cyanotic,  of  a  slaty-gray  color,  and  almost  diffluent.  The  pulp  of  the 
spleen  is  found  to  contain  enormous  numbers  of  red  blood -i'or[)nsrk*s, 
iiiaJiy  of  which  contain  panisites,  Git^at  numbers  of  white  cells  are  also 
seen^  some  of  tliem  being  necrotic.  The  capillaries  are  usually  filled  with 
n*d  blood-corpuscles  containing  the  plasmodia,  while  the  splenic  veins 
sliuw  relatively  few,  althongti  they  always  ccjntain  large  cells  enclosing 
pigment  or  the  remains  of  n^d  blood-corpuscles. 

The  iu^r  is  swollen  and  has  usually  a  slaty-gmy  **nlor.  The  capilla- 
ries are  filled  with  leucocytes,  whicii  ctmtain  numerous  pigmented  boilies. 
Kelatively  few  plasmodia  are  lound  in  the  blood -coqj use les  in  the  vessels. 
Areas  of  dissendriated  necrcjsis  similar  to  those  in  other  acute  infect ious 

■    disi^ases  have  be*Mi  des(  ribi*d. 
Ttie  vessels  of  the  kitfnn/s  contain  relatively  few  oi^anisms.      Tfie 
gtomeruli  may  be  considendily  [)ignienled.      There  may  be  marked  de- 
generation uf  the  epithelium  *>f  the  capsule,  and  at  tinjes  changes  hi   the 
I  parenchyma,   i.'S[jecially  an^iis  of  ne^Tosis  of  tlie  epithelium  uf  the  con- 
voluted tubules.     The  other  viscera  show  uu  special  characteristic  ctranges, 
except^  at  times,  that  of  luelanosis. 
Stuptoiis. — The  syruptoms  uf  malaria  a.s  the  disease  occurs  in  infants 
>#d  young  children  are  nmcli  more  varied  and  far  more  uncertain  than 
tliost'  which  wc  an*  accustomed  to  meet  with  in  adults.     The  praminent 
STTfiptom  uf  malaria  being  the  purtixysm,  earlier  authors  naturally  elassi- 
fied    nialaria  art^ording  to  the  timi?  when  the  pamxyms  appeared,  using 

I  the  temi  fiuotidian  when  they  occurred  with  intervals  of  twenty-lbur 
hours,  tertian  when  they  occurred  with  intervals  uf  forty-eight  hours, 
and  tinartan  where  they  occurrett  wilh  intervals  u{  seventy-hvu  houi^. 
Th«  tenn  t*-rtian  is  somewhat  misteading  miless  we  understand  that  it  is 
a  word  derived  fruui  the  Latin  method  uf  ruunlhtg  the  day  of  Hie  be- 
pnumg^  of  the  febrile  manilestation  as  the  lirst  day.  The  terms  tertian 
and  f|uartan,  therefore,  are  simply  used  empirically  io  represent  intervals 
of  forty-eight  and  of  seventy-two  hours  between  tlie  paroxysms.  Again, 
the  tenus  hdertmUml  and  retiutl^^rd  have  been  used  commonly.  The  in- 
tiuniiittent  form  k  characterisced  by  entire  absence  of  fever  t>etween  the 
xysms.     The  remittent  fonn  is  characterized  by  the  presence  of  more 
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or  less  f(»ver  of  a  continued  type  which  does  not  cease  between  the 
paroxysms.  These  tenns  should  not  bo  used  as  classifications  of  distinct 
types  of  malaria,  as  the  conditions  which  they  represent  may,  accopding 
to  chance,  appear  in  any  of  the  types,  and  are  merely  caused  by  a  varia- 
tion in  the  behavior  of  the  parasite.  In  general,  in  children  there  is  a 
tendency  in  all  types  of  malaria  towards  a  deviation  from  the  regular 
arrangement  of  parasites  in  groups,  so  that  even  in  tertian  and  quartan 
fever  the  n^gularity  of  the  manifestations  appears  to  be  not  quite  so 
striking  as  in  adults.  | 

According   to  Koplik,  in  pure  types  of   paludism,  either  tertian  or 
quartan,  one  generation  of  the  Plasmodium  will  be  found  to  predominate. 
In  the  cases  of  tertian  variety,  when  the  paroxysms  are  found  to  be  ot 
daily  occurr(»nc(»,  several  generations  of  i)arasitos,  each  with  a  different 
cycle  of  di'V(*lopment,  will  be  found  in  the  blood.     The  same  observatior^- 
will  be  found  to  be  true  when  im^gular  types  of  fever  with  the  tertiar*" 
parasite  are  carefully  (»xamined,  and  also   when  the  blood  in  quarta*^ 
fevers  is  examined.     If  more  than  one  generation  of  parasites  exists  in 
the  blood  in  a  tertian  case,  the  fever  may  be(*ome  quotidian,  with  daily 
paroxysms  due  to  the  ripening  of  distinct  sets  of  parasites  on  different 
days,  (^ach  set  of  parasites  taking  forty-eight  hours  to  mature.     In  like 
manner,  in  cases  of  (luartan  fever,  through  the  ripening  of  distinct  sets  of 
parasites  on  different  days,  different  combinations  occur,  according  to  the 
number  of  sets  of  parasitt^s.     Thus,  while  in  the  fonn  in  which  there  is 
only  one  parasite  the  intervals  between  the  paroxysms  are  seventy-two 
hours,  ill  that  in  which  there  are  two  parasites  there  may  be  an  interval 
between  the  pai'oxysms  of  only  forty-eight  hours,  and  when  there  are 
three  [larasites  th(MV  may  be  an  inttTval  of  only  twenty-four  hours,  thus 
represent injjr  the  (juotidian  chills  described  by  Mannaberg.     The  following 
table  explains  the  ditTerent  types  of  paludism  as  they  are  now  understood 
by  the  most  recent  investigators  : 


TABLE   t'A. 
'Hit'  Pri/iripti/  dttnh't nafntns  nf  Pantj-usms  rtmsrtf.  hi/  t/ir  Plastnaffium  Mahiritr. 


InttTvuU.         1st  day. 


'ln\  day. 


3d  day. 


4tli  ilay. 


run-  t»Tti:in    

(  Oin"  ptirji-il«-.  • 
I)(»uMt*  tiTtiuii   .  .  .  . 

(Twn  para.-it»'-. 

(^iiotidijiii.  \ 


■  4S  lioiir-i.    raroxysm.  ;  No  imn>xy.sin.  I     Pun>xy8in.        No  ]>un>\y.tiu. 
1.'4  luMirs,  ■  l*ar«»xvsiji.        Pun)XV8ni.  Paroxv«m.  PanixvMii. 


y.l\  Al'.TA.S. 

Tun-  (luartun    .  .  . 

(C)iic  para>it»*. ) 
I)nul»l«'  quartan 

{  Two  |)}ira^it«'s.  ) 
'IViple  tjiiartaii   .  .  .  . 

( 'riin't»  panisit*-. 
(2U'»ti<liaii.  ) 


7*J  hours.  Paroxysm.  ,  N<»  jiaroxvHin.  '  No  parDxysiii.  PamxyMn. 
-is  linur<.  Paroxysm.  Paroxysm.  No  paroxysm.  Panixysm. 
'1\  InMipj.     I'aroW'-iM.        ParoxvMu.  Piiroxvsni.  Punjxvsiii. 
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Tin*  tabi**  explains  how  the  cliltLTonl  inten^als  in  the  paroxysnis  are 
,..ii»^..,i  jjy  (|jg  devclopnu^tit   of  tli<?   parasite  on   difTerenl  days.     It  will 
p.*  be  uridorstood  Uial  it  is  ar€ordhi|?  as  tite  jjarasile  hap[*ens  to  de- 
Telop  thai  we  have  a  rt^ular  or  an  irrt'guiar  periodicity.     Thus,  it  may 
T  '    thai  we  have  two  parasites,  and  Ihese  two  panisite=i  may  develop 

same  day.  but  at  difleri^nt  hours.  In  this  ease,  su|j|msing  that  they 
are  of  the  tertian  type,  two  parnxysins  may  oecur  on  llie  same  day.  fol- 
lowed by  an  hitenml  of  rorty-<ji|fhl  hf*nrs  frnni  the  lime  nf  I  tie  full  de- 
velopment of  eaeh  of  tlie  parasites  until  tliis  development  ueeurs  a^in, 
111  this  way  different  broods  of  parasites  may  cause  an  almost  infinile 
vmriety  of  symptoms. 

The  younger  the  mdi%idual  the  more  likely  are  the  pronouneed  ehills 
to  be*  ri^plaeed  by  some  other  symptom,  sueh  as  vomiting:,  delirium,  and 
cfinvitkioris.  The  paroxysms  eome  more  frequently  in  children  tliiin  in 
adultB  and  in  young  rhildren  a  condition  of  apathy  and  somnolence,  some- 
times Willi  fever,  and  sometimes  aecom|>ani4"d  by  coldness  of  the  extn^mi- 
tiee  and  a  collapsed  conthtion,  verj'  commonly  replaces  the  chill  of  the 
adtilL  These  symptoms,  n^presenling  the  onset  of  the  diseas*%  may  often 
disBp|jear  as  the  disease  heeonies  established,  and  in  their  place  we  may 
mcel  with  the  symptoms  of  some  other  disease,  such  as  bronchitis,  torii- 
coMi*;,  and  many  other  affections.  The  symptoms  of  Ihes**  other  diseases 
will  often  conUnne  and  be  very  intractable  until  quinine  is  givetL,  wlien 
they  will  disappear  and  thus  we  shall  be  led  to  beheve  that  we  have  been 
deaJir^  with  one  of  the  masked  and  misleading'  manirestations  of  the  plas- 
inodinm  malarue.  as  illustrated  by  the  case  described  on  page  4M. 

The  susceptibility  of  the  nenous  and  respiratory  systems  in  yotmg 
children  to  protluce  variations  in  the  fonn  and  type  of  nmlark  is  most 
iTitsleitding  in  regard  to  diaKiinsis,  the  symptoms  n'temble  to  a  particular 
ur^n  often  completely  overshadrnvin^^  the  real  disease,  malaria,  and  pro- 
ducing an  entirely  new  clinical  picture.-  The  symptoms  often  are  so  indefi- 
tiite  and  the  liisease  fnMpienlly  comes  on  so  insidiously  that  the  physician 
dws  iifd  see  tlie  case  until  it  lias  made  considerable  [irogress  and  tlie  dia^- 
misis  is  thus  umch  obscured. 

In  addition  to  the  oIIrt  symptoms,  severe  {lain  in  the  head  anij  some- 

tiuieg  in  the  epigastric  rejrion  is  met  with.      In  llie  form  in  which  the  in- 

laaion  is  gmdtml,  tlie  pronnnent  syntptonis  are  anantiia,  loss  of  appetite, 

ar»d  frontal  hi*adache  of  moih-nde  type.     The  sjdeen  in  I  he  majority  of 

casi'S  is  found  to  bi*  enlnr]yr'Ml,  bid  the  wel!*knf»wn  difTiculty  of  dt'tectinjf 

in  enlarfcred  spli**Mi  in  yiMuig  clnldn^n  makes  it  possit»le  Ihid  in  many  cases 

lltere  k  enlarjftnnent  of  th*t  spleen  without  our  beinj«r  idjle  to  detect  Bueh 

mefd  by  pi  ntission  or  palpation.     Splenic  and  lie[iatic  tenderness, 

s  in  the  bai'k,  i*xlrt*mit!*'s,  anil  iH*ck»  and  ^rm^nd  intanetms  fiypepfes- 

Ihesiii  are  occasionally  observt*d*     As  the  laps^inh*  ni'  I  he  spleen  is  less 

it  in  ynim*r  rhildn*n  th.'in  in  adirlls  llie  oiyan  seems  hi  enlaiige 

i.tpjdly  and  also  U*  sHtt&uU*  tiiort'  quirkly  jn  rhildretL 
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The  time  and  character  t*f  the  unsel  of  fht*  tlisease  and  uf  its  panix- 
ysnis  are  very  irregular,  so  much  so,  indeinl,  tliat  it  would  not  he  prdc- 
ticable  to  dwell  upon  the  exact  diflfereiices  whic^h  occur  from  those  in  Itie 
adult.  In  general,  the  fever  is  relatively  higiier,  and  the  sweating  sta^'eis 
apt  to  be  absent. 

According  to  HoU*s  record  of  iiis  cases  in  New  York,  tlie  onset  is  acute 
with  vonuting  and   prostmtion.     The  temperature  is  high,  ranging  (hmi 
40^  to  41°  a  (104  to  106^  R),     The  respiration  is  feeble  or  harsh  om 
the  back  of  one  or  both  Inngs,  sometimes  with  coarse  moist  rales,  ami 
usually  a  sligld  increase  of  vocal  fremitus  and  slight  dulness  on  percvis- 
sion.     Tliese  signs  and  symptoms  may  disappear  in  the  course  of  a  few 
tiours  with  the  fall  in  temperature,  and  may  recur  on  the  following  days 
until  quinine  is  administered.     Bronchitis  was  found  to  be  the  most  Elo- 
quent of  all  tlie  complications  occurring  in  the  course  of  malaria,  and 
again  and  again  prcjved  to  be  intractable  until  it^  malarial  origin  was  dis- 
covered.    Certain  of  these  acute  cases  appeared  to  be  dependent  upon 
pulmonar)^  congestions  analogous  in  Ihtar  pathology  to  the  congestions  of 
the  spleen  and  the  liver.     Pneuninnia,  both  lobar  and  lobular,  was  occa- 
sionally found  as  a  complication  of  malaria.     Spasmodic  asthma  of  ma- 
larial origin  was  seen  in  some  cases.     These  attacks  w^ero  accompanied 
frequently  by  marked  splenic  enlai^^ement,  and  were   promptly  relieved 
by  quinine. 

Tlie  condition  of  the  intestinal  tract  varies  as  much  as  do  the  olher 
symptoms.  Sometunes  constipation  is  present  and  sometimes  diarrlKea, 
the  latter  being  the  more  prominent  the  younger  the  child. 

Subaeide  and  t^kronic  fonns  of  malaria  occur  in  children  as  in  adults, 
charaf^teri^^ed  by  aiuemia,  splenic  enlargement,  a  low  grade  i>f  fever,  and 
the  presence  of  the  parfisites. 

DiAUNOsis. — ^Malaria  as  it  occurs  in  early  Ufe  Is  tar  mun*  dilVirult  to 
diagnosticate  by  its  symptoms  than  when  the  disease  nuis  the  typiral 
course  usually  seen  in  tlie  adult,  li  is  the  most  protean  disease  wliich 
we  are  called  upon  to  deal  with  in  young  ctuldren,  and  it  simulates  so 
closely  so  many  other  conditions  we  are  likely  to  meet  with  tJmt  we 
should  ahvays  be  on  our  guai*d,  and  allow  ttie  possibility  of  the  existence 
of  the  Plasmodium  malari^e  in  makiiig  a  diagnosis  in  a  doubtful  case  in 
which  a  periodicity  is  noticed  in  the  symptoms.  The  only  rational 
method  of  determining  whether  we  are  dealing  with  a  case  of  niataria  k 
by  an  examination  of  the  blood,  which  at  on^^e  settles  the  question  if  the 
Plasmodium  is  discovered.  The  parasite  can  usually  be  found  in  a  patient 
who  has  had  little  or  no  quinine,  if  the  blood  is  thoroughly  examined 
during  a  paroxysm  by  a  person  who  lias  had  consideraJ>le  experience. 
The  absence  of  leucocytosis  in  malaria  Ls  an  important  aid  in  the  exclu- 
sion of  chills  and  fever  dependent  upon  septic  processes. 

Prognosis. — The  prognosis  of  malaria  in  children  is  good,  provided 
that  the  child  is  removed  from  the  malarial  district  and  is  treated  with 
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tjumiinf?,  HelapBi^B  occur,  even  after  long  inten'als  of  apparent  iiTiiTiunjty, 
ami  the  dis4*ase  ran  recur  a  number  of  times.  When  a  <hild  has  been 
onre  attached  by  the  Plasmodium  malari^e  it  seems  to  be  peculiarly  vul- 
nerable to  a  second  atiuck  of  the  oi^anism. 

pRiipHYLAXis, — Tbe  value  of  mosquito-nets  from  a  prophylactic  stand- 
|K>int  is  s%ni^ieani,  and  observations  in  malarious  distritls  during  the  last 
jear  or  two  strongly  support  this  idea.  Tin-  fatt  that  a  patient  with  ma- 
huial  fever  in  a  ntaiarious  district  is  a  sourc:e  of  dan{^t  r  to  tliose  about  him 
b  1  rer)*  hiiportant  one,  the  deduction  being,  of  coiu^e,  that  one  should 
in^si  upon  surh  an  individual  sleeping  under  a  mosquito-net.  The  im- 
partaiict*  also  of  early  and  thorough  trealnienl  of  all  rases  of  malaria,  par* 
tic  ularly  n*lapses  tn  the  early  malarial  si-ason,  is  evident.  In  some  regions 
rfestmclion  of  the  mosijuilo  Ian  a?  may  accomplish  a  great  deal,  although 
much  further  n^search  is  necessarj^  to  determine  tlie  places  in  which  these 
l^k  ular  varielies  of  inosquito  breed. 

Tkeat^kxt* — Quinine  is  the  only  drug  which  can  be  relied  upon  to 
icate  \hv  plasujodium  malaria  from  the  hlood»  and  is  therefore  the 
only  medicine  for  tiiis  purpose  whit  h  I  shall  mentiniL 

The  sulphate  or  hydrorhlorate  of  quinine  may  be  given  to  an  infant 
ef  six  niontJis  in  liosesuf  0.03  gramme  (§  gniin) ;  nt  one  year  the  dose 
J  be  O.ofi  gnimme  (1  grain);  at  two  years  it  may  hv  0.12  j/ramme  (2 
|eviuiid)t  ami  it  can  be  mcreased  up  to  0.3  orU.36  gmnune  (5  to  6  fn*ains)  at 
five  and  six  y**ars.    There  is  little  danger  of  giving  too  laiye  doses  of  quinine 
to  rhildrt^n*  as  they  tolerate  the  drug  very  well.     The  bisulphale  of  qui- 
nine is  mucli  mon*  soluble  than  the  sulphate,  and  for  this  reason  is  pre- 
ferre*l  by  nuuiy  physicians.     The  hydrochlorale  of  qnuiine  is  very  nmch 
nioft*  solubli*  in  water  Ihan  either  of  the  sulphates^  Requiring  only  thirty- 
live  limes  its  own  weighl  of  water  as  compared  to  i-iglit  Inmdreii  times  its 
bt  when  the  sulphati*  of  quinine  is  used-    The  addition  of  hydrochloric 
or  sniphurir  acid  renders  the  hydrochlorate  of  quinine  soluble  in  less  than 
its  own  Weight  uH  water,  and  tlie  sulphate  hi  len  parts  of  its  weight  of 
water.     The  dose  of  the  hydrochlorate  of  quinine  is  the  sauu^  as  Ihat  of 
the  stiiphate.     It  is  sometimes  desirable  in  very  severe  cases  lo  get  Uie 
oivmitsm  promptly  under  the  inlluence  of  quinine.     For  thb  purpose  the 
very  soluble  double  hydrochlorate  of  quinine  and  urea  may  be  given  sub- 
rutaneotisl)  in  dosi»s  of  0,06  to  njl  gramme  (1  lo  5  j^rahis),  accunling  lo  the 
ajfe  of  the  clukl     Ttie  latest  investigations  have  shown  ttiat  the  plasnio- 
tiiuiij  b  most  seiLsitive  to  the  action  of  quinhie  when  it  is  eorpuscular. 
Hence  the  quinine  should  be  given  shortly  befon*  the  paroxysm. 

It  has  btn*n  noliced  that  the  afhaini.MnitioTi  of  quinine  tends  to  inter- 
fere with  the  regukirity  of  the  thueof  the  paroxysm,  and  in  this  way  other 
rnriaiions  tuay  occur*  If  Ihe  paroxysm  comes  earlier  in  the  day  ttian 
Qsual,  Ihe  disf^ase  is  ajit  to  be  of  a  severe  type  and  to  be  gmwing  weirst*, 
nhile  if  the  interval  is  lengniened  arid  the  attack  is  found  to  come 
al  SI  Ittler  hour  in  the  d;iy  than  usual,  it  is  a  sign  Ihat  tin*  ilisease  is 
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amenable  to  treatment,  is  of  a  beni^  character,  and  is  tending  towards 
recovery. 

The  manner  of  administering  quinine  is  rendered  somewhat  difficult 
on  account  of  the  bitter  taste  of  the  drug  and  its  insolubility  in  water. 
In  very  younj(  infants,  and  in  fact  in  the  first  six  or  eight  montlis  of  life,  it 
is  well  to  try  the  effect  of  quinine  in  suppositories.  In  older  infimts  and 
in  children  it  can  usually  be  successfully  concealed  in  a  small  amount  of 
chocolate  cream.  Quinine  should  never  be  given  in  pill  form,  but  always 
in  capsules  or  in  solution  to  make  sure  that  it  is  absorbed. 

The  time  for  the  administration  of  the  quinine  does  not  have  to  be 
regulated  so  carefully  as  in  the  adult.     The  dose  should  be  given  thiw 
or  four  times  in  the  twenty-four  hours,  and  one  of  the  doses  should  be 
given  from  four  to  six  hours  before  the  paroxysm,  so  that  the  blood-seruin 
shall  be  changed  with  the  quinine  at  the  time  when  the  young  and  more 
sensitive*  parasites  have  just  broken  out  from  the  blood-corpuscle.    It  is 
well  to  continue  the  treatment  with  quinine  for  some  weeks  after  Ih^ 
paroxysms  have  ceased,  as  the  symptoms  often  return  if  the  quinine  i* 
omitted  at  once. 

Th(»  anannia  which  always  accompanies  the  disease  to  a  pronounced 
degree  should  be  treated  with  arsenite  of  potash,  or  with  some  mild  fom 
of  iron,  such  as  the  saccharated  carbonate  or  the  tartrate  of  iron  and  pol-^ 
ash,  as  described  under  Secondary  Aniemia,  on  page  896. 

The  following  prescriptions,  varied  to  suit  the  individual,  are  what  1 
am  in  the  habit  of  using  in  cases  of  malaria : 

Pre.s(7ription  74. 

For  an  Infant  tnuier  Six  Months. 
Metric.  Apothecary. 

Gramma. 

H    C2^"'*^"'^'  liydnM-hlnratis ()i3G         R   Quinina^  hydrochloniti;^ jjr.  vi : 

01<*i  thi-obroinsi' 11120  Olei  tlioobnmiiie •z'lW. 

M.  M.  * 

Ft.  .«upjM».s.  iK.i.  12.  Ft.  PUppoH.  Ti»».  12. 

S.  — Ono  suppository  to  h<?  used  i'very  6  hours. 

Prkscrhtion  7i). 

Far  OMcr  Children. 

Metrir.  Apothecary. 
Gramma. 

K    Quinina*  hydnM'hlorjiti"^ 0  (K)  R   Quininu^  hydrochloratis 3^*^ 

At'idi  hydnH'hlorici  dil <j.s.        ,'  Addi  hydmchlorici  dil q.s. 

A(jua'  dt^'^tillMta" t'tOiH)  Aquse  de8tillHtH) ^ii 

.M  M. 

Siir.     Tc'a.sj)«»onful  once  in  0  hours. 

The  foilowiiii^'  case  of  an  iiiiaiit,  a  few  days  old,  was  probably  one  of 
malaria,  but  no  exaininatioii  of  the  blood  was  made: 

Th<'  infant's  mother  had  malaria  during  lior  pregnancy,  and  some  of  the  manifes- 
tati«)ns  of  the  dist'as*'  a[)p<Mrcd  Umi  day.s  l»efore  th«;  birth  of  the  infant.     The  infant 
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rlieM  days  of  its  life  shf>wt*d  syrii(>Uims  nf  sovere  digeslive  disturbance, 
d  hy  vomiting  and  diarrlitt'a,  aiid  far  bt?yoiid  what  could  be  at'counted  for 
bf  equilibrium  of  the  function  of  the  moLber's  mammary  g^ltind.     A  core- 

Einatioii  fa>l«^fl  to  detect  anythmg  ahnortoal  m  ils  thorai  or  abdomen* 
Ue  Icmpt^nUur*^  in  this  c;ise,  tiikeii  both  in  Uit;  iixilla  jiiui  in  Ihe  trt* 
i  il  was  ijf  au  irntgular  type,  varying  from  :i7.2"  to  38,3*  C,  (^y^ 
\  rectiiK,  and  that  at  times  in  the  latter  part  of  the  d^iy  it  rotfe  to  l^n.4^ 
.03 **  to  104*^  K)  axillary.  Every  day  at  about  1  a.m.  there  was  a  parox- 
enU^d  by  cyanosis,  coldness  of  the  entire  skin,  both  of  tlie  body  and  of  the 
CO  Haps**,  and  somnolenix^.  These  attacks,  beginning  nt  the  {Seventh  day  of 
intii  the  tweiflh  day,  wh«n  quinine  in  0.D3  gramme  (j  g^rain)  doses,  j^'iven 
>ries  and  adrninistered  every  two  hours  for  s«*vftn  dosses,  at  once  and  com- 
ked  the  paroxysms.  From  thi^  time  tiie  attacks  entirely  disappeared,  the 
J^igested,  and  the  infant  seemed  perfectly  well. 


BroW 


ing  cases  occurred  in  iiiy  senice  at  llio  Children's  Hosjiital : 


nine  years  oid,  was  admitted  un  llie  Itith  iiay  of  February,  11  <'  ilwd 
lldistriet  unlil  oneymir  ngo.  He  liad  had  a  slijjht  cmii.'h,  anorexiii,  nmlais***, 
i,  2iiid  rapid  loss  of  flesih  for  several  weeks.  The  movements  <jf  the  iK>wel« 
'  in^guiar.  AccL»rdmg  to  his  mother*  s  report,  he  hail  never  before  bad 
tns  of  malaria.  The  child  wjis  pale  and  emaciattid.  On  physical  exami^ 
I  was  resonance  over  both  lun^,  and  on  auwcuUalion  a  few  moist  rales  and 
Eft]  sibilant  rale  were  heard.     The  nrea  of  cardiac  dulness  and  tiie  suonds 


Tin.   Uh. 


fctty,  *  f^iu*  oW*     KhliuTfi'^l  si-JiM-rt.     Plasnu-liiiiii  rnnhiria^  found  In  thi?  tsloofi    , 

i  wt*re  normal.  The  liver  wius  ricd  enlar^M^  hut  th*^  spleen  wns  verj'^ 
jBsed  in  ftiste,  thi*  limits  of  its  enlarj^^ment  ar*^  marked  In  hi  ark  in  Fig. 
bpprr  border  rose  as  hiffh  as  the  sixth  rib  iu  the  uxiUary  line,  :ind  <?xlended 
the  left  inguinal  region.     The  urine  was  normal. 

pr««**nled  the  tertian  form  of  malaria.     Tlie  child  had  never  h:id  a  chill 


^^H               until  3  p.u.  two  ditys  after  enteriitf  the  hospila].     Tho  eliill  litKli^d  ubdtit  oiit^  htiur,  and     1 
^^H               waji  followed  by  iiwealitig.     A  pjiroxysni  of  some  kind,  n.^iireaejited  tjither  by  a  drill     I 
^^H               or  hy  a  decided  rise  iti  tenipenilure  witti  fhilly  sensations,  oceurmd  on  the  17th.  iSlh, 
^H               21st,  23d,  25tti,  2711),  und  29th  of  February*  March  2,  and  March  4.  and  on  Mardi  6 
^^M               there  was  a  decided  rigor  at  4  f^it.     On  Murch  8  the  paroxysm  occurred  m  Ibe  muni- 
^^K               ing  111  half-pat*!  twelvL*.     On  the  monung  at  Marth  10  the  paroxysm  occurred  at  ai»m 
^^m               half-pasl  eleven,  and  was  iVdlowod  by  markt'd  svvvating.      Between  tlie  paroxysnijj  the 
^^H               boy  appeared  to  be  very  well.      He  had  a  fair  appetile,  and  gradually  gained  hi  ireigtit 
^^H                and  strength, 

^^H                        On  March  10*  immedialely  after  the  paroxysm,  the  blood  showed  the  plasmoduim 
^^m               malarise.     The  appearam^e  of  the?  blowl  in  this  e:uMi?  h  shown  on  Plate  \lh,  fiiciniriiip 
^^H                874.      The  ftount  gave  the  fidlnwinK'  resulls  : 

^^^^B                  KryUirocytoft .                   2,935,000 

^^^^H                  Ui&nio|rlt.ibin m  ji^Tcems 

^^^^m                   LeuetH^ytes 2ri,5(X) 

^^^^f               A  large  number  of  the  erythrorytes  contained  the  plasmcwliuni  malarim.    Thr 
^              leiiiMx-ytosis  Doinl^d  lowardB  some  complicalian,  but  tiane  was  at  any  time  discoverpd, 

^^^K                                                                      (  UAKT  m. 

Daiis  or  Disease. 
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^^B               The  chilli  cofit 
^^H               of  quinine  wa^ 

Pure  tenfmti  Uitm  uf  mftlaria.    { c  uipaus  chill) 

JBUed  on  March  12,  14,  and  Ifj.     On  March  IT,  0,36  gr 
s  given  six  hours  hefore  the  paroxysn*  was  expected 

am  me  (6  graint^ 
to  return.     On    I 

SPECIFIC  INFECTIOUS   DISEASED, 


493 


[h   18  tbfft?  Wm<!  tio  priroxy'sm.     Tbe  quinine  wns  given  regularly  three  or  four 
ft  A  tiny  Tot  several  flays,  anri  tlie  paroxysms  did  not  refurii. 
Cbift  10  repres4*nts  the  temperiUiire  anJ  puUt*  of  thiitciise.    The  days  rt^presenting 
diieafl<»  were  m*tertSMirily  otily  iipprosjmaie  for  I  he  (Irsl  Uvivtity-lwo  diiys,  add  the 
l^ld  was  iupposted  to  have  enl^nMl  the  liospilal  ou  th«  IweriLy-third  diiy  of  Ihe  di?>eftse. 
tllistrhill  o<?curred  on  the  twenly-linh  diiy,  as  is  shown  in  the  chart, 
Suif$tH|iienUy  the  quinine  w\is  oiniU^il^  Ihe  chills  did  not  return »  the  Bpleen  re- 
niT'i^iTd  it5  nnrtn^il  size,  the  antemia  disappeared,  and  tlie  child  grew  fat,  ;md  left  the 
utal  in  piod  condition. 

The  secfind  v.tis&  was  that  of  a  girl,  nine  y*?ars  old,  who  entered  I  he  hospital  aJso 
l»n  ^he  VMh  of  th«  month,  She  reprea*mted,  in  contrndislinction  to  the  tertian  form 
of  maliiria  9*^*0  in  the  hoy,  a  case  of  I  he  douhle  tertian  (quotidian)  form.  i?he  had 
I  liv}n^  in  a  maiariiii  districL,  but  had  nevt^r  had  any  previoua  symptoms  i»f  malaria, 

Via.    11  iL 


OtfK  V'^reAfunkl.     Entnnriil  «pir 


rtniiniiifninii  tiiiilaHsi'  frmnd  in  Ihu  bJofwt 


boQgh  a  sister  living  in  ttie  Siime  house  had  been  affected  by  the  disea^.     Ktmr 

"wefki*  lw»fon>  entering  the  htjspital  s!»t*  had  an  atUick  of  vmniliiig,  nausea,  and  tiead- 

achf*,  without  any  apparent  cause,     Th*"t*e  symptoms  recurred  aJ  intervals^  for  I  wo  weeks, 

wbi-n  stie  began  to  tiave  chills  occurring  every  day  at  about  5  imi.     These  chills  eon- 

tjnuerJ,  irilh  the  eiception  of  four  days,  until  ht»r  entrance  to  the  hospital, 

She*  was  fairly  df*veloped  and  was  very  amemie.     On  physical  exaininatiofi  irumi 
tild  wierp  benrd  over  the  haaei*  id*  the  lungs  behind.    The  heart  showed  no  increase  in 


^^M              the  area  at  fluln^s;^,  liul  Ibt^rp  vnis  a  soft  systolic  murmur  ovt^r  the  whole  priwordii 
^^M              This  murmur  was  most  intPUBe  over  the  pulmonic  area.     The  pulmonic  sectmd  ^o\M 
^^H               was  not  a(!c!entuated.     The  murmur  was  heard  in  the  ju^lar  veins.     An  oxammAtinQ 
^^H               of  Iho  abdomen  showed  it  to  be  soft  and  tympanitic.     The  liver  was  enlai-ped,  30  lliiitrl 
^^H               extended  2,5  tin.  (1  inch)  tielovv  the  border  of  the  riti^.     The  edjie  of  it»e  ?pli.*t'n  wm 
^^H                plainly  felt,  and  the  percussion  dulness  extended  down  want  to  ttie  level  of  the  urnkU* 
^^H              cus  anil  upward  m  far  as  tfae  sixth  rib,  aud  is  designeted  by  a  hlai^k  line,  a^  s^niu 
^^1              F\g.  llil.     The  urine  was  hijjh-colored  and  had  a  specific  gravity  of  1025.  Imt  wjij 
^^H               otherwise  normal. 
^^^^                                                                          CHART  17, 

i^^z^f'j  of  Disease 
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^^^H                                                          Double  beniiin  l arm  of  ma\&nE  (quotidian),    (c,  cbtlb.)                                ^^^^ 

^^H                    On  the  day  id' entering  the  hospital  (the  I3th)  the  child's  temperature  was  miinP 
^^H               hut  there  wa^  no  chill.     On  the  foilowiftg  day,  Um  L4th,  there  was  a  cliitl  at  4  fM. 
^^H                On  Ihi*  15th  Ihf^re  wiva  a  markeil  chill,  with  a  consideratile  rise  of  temperjiture, 
^^M                       ImmediiUHly  after  the  paroxysm  an  esiammation  of  the  blood  was  made  witti  th<t 
^^"               fntlowin^'  result : 

^^^                          Erjtlirijcyt^ 3,3f>e,2:*0 

^^H                            Ha^iiioglobm                                   . » ,    . .  ,  80  p*>r  ctniL 

^^H                           LeuciHjytejj. ,  .      .                     ...         6^000               ^_ 

^^H                             Flu^mmlmiii  makiiw  pre^nt                                                                                               ^^H 

^^H                       It  was  noted  that  the  splenic  enlarfrement  wa$  greatest  during  the  rhill*                    1 
^^B                      On  the  UJlh  there  was  a  chill  and  the  temperature  rose  to  40,t>°  i\  (ll>5.2*  R),  1 
^^B              the  maximum  attained  during  the  eoui^e  of  the  disease.                                                      1 
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Onihe  17th  and  18th  Uie  chilb  re^^urred, 

Qntht  l^th  0,il6  gramme  (6grami;)  afsulph-ite  of  quinine  was  given  at  12. SO  r.ii. 

On  Ui«  19tii  there  was  no  rise  iii  the  temperature,  and  no  quinine  was  given* 

lln  the  20lh  and  21st  there  were  no  chillSf  but  a  slight  rise  ot  temperature,  and 
Wllftammp  (2  griiins)  of  qiunin*^  was  given  four  tjme^  daily. 

Qn  Ih^  22d  she  had  a  chill,  and  the  temperature  was  40.50  C.  (105**  f  ). 

For  the  neil  siiiteen  days  0.6  gramme  (10  grain*i)  ul  quinine  was  given  in  the 

Kfcurs*  of  t^ch  twenty- four  hours,  the  spleen  gradually  growing  sm.iller.     As  the  tern- 

pfUJun?  Wii3  $Ull  irregubr,  tlie  quinini?  was  th*?n  increiised  to  0.72  gramme  (12  grains). 

Tie  tfnipfraiurv  n'maint^d  normal  for  three  days*  and  then  was  again  slightly  raised 

I  iffd  ufTt'^Iar*     Two  week's  later  the  qumine  was  ofiutled* 

The  rollovving  are  the  records  of  two  infants  who  apparently  were 
Oering  from  the  efTecls  of  the  plasniodimn  inatarie?,  although  no  exam- 
itjon  of  Uieir  blood  was  made : 


The  first  one  was  one  year  and  ten  months  old.  The  in  fan  I  had  lived  in  a  mata- 
Hal  district  until  within  a  few  weeks  of  the  time  w^hen  I  saw  him. 

The  history  winch  was  given  to  me  hy  his  mother  was  that  for  several  weebs  h% 
"^  tiad  attacks  represented  hy  a  chill  or  chilly  sensations,  occurring  every  day  atiout 
*Oon,  These  attacks  tind  recurred  for  about  a  week  or  ten  days  liefore  1  s^vf  him.  In 
^^iiii€!ction  with  the  chill  iind  the  fever  the  infant  usually  became  unconscious^,  atid  its 
'^l  a.nd  hands  w*ere  cold  and  clammy. 

0%  gramme  (I  grain)  of  quinine  was  given  to  the  infant  on  the  29th  of  Aprils 
**id  oti  the  folluwing^  diiy  none  of  Ihe  usual  manifeslatinns  occurred  al  noon,  but  at 
^ttogt  4,311  t,n,  he  had  a  chill  ami  a  slight  rise  of  temperature,  liut  wms  not  unconscious. 
^-^S  punme  (J  jcram)  of  quinint^  was  then  given,  and  on  the  following  day,  April 
^(^,  4^.00  gramme  (1  grain)  of  quinine  at  10.30  a.m.  Oii  this  day  there  was  a  decided 
••-hiU,  ind  the  rectal  tempcnture  rose  to  40.5^  t\  (1 05**  F.).     UnrJug  the  altnck  the 

•     ^^l4  breathetl  rapidly  j  ih*  fe*^t,  hands,  and  nose  became  cold,  and  it  was  pmc'tic^lly 
^tttonscious  for  some  minutes  until  its  circulation  was  restored  by  injections  of  warm 
^af4»r  *md  bmndy.      0,03  gramme  (J   pniin)  of   quinine  was   then  given  three  lirn^ 
'^^^fing  the  twenty- four  hours.      On  ttie  following  day  ooiie  of  tliese  abnormal  symptoms 
J*^^urrt?d.     On  the  next  day  0.03  irranime  (J  ijrain)  of  quinine  was  given  in  the  rnorn- 
^•^  And  again  at  night,  and  this  dose  was  continued   for  a  frw  day^^.     Prom  this  time 
***«&  symptom*  of  malaria  entirely  disapi*eared,  the  infant  grew  less  and  less  emaciated, 
m  ^^*Sime  stronger*  had  a  good  appetite,  and  conlin ned  to  thrive.     No  enlargement  of  the 
■r*I^leen  was  detected  in  I  his  case. 

^M^        The  next  infant  w^  nineteen  months  old,  and  was  brought  from  a  decidedly  mala- 
^'^^  district 

It  had  previouiiily  been  weli  until  three  weeks  l>efore  it  was  brought  to  be  treated  for 
^We  following  symptoms.     At  the  tin»e  when  its  hath  was  given  to  it,  wtiich  w;is  be- 
^^Vr^en  1 1  and   12  in  the  morninj;.  it  had  symptoms  characterized  by  drowsinegs  and 
aiioeis,  and  it  would  fall  asleep,  and  after  about  half  an  hfiur  wivuld  wake  up  bright 
l^nd  well.    These  attacks,  although  slujrl  in  duration,  were  very  alarming  and  apparently 
cious,  as,  although  the  infant  did  nol  have  any  pain  or  convulsions,  it  could  not  tie 
ed  while  in  the  attacks,  and   tiecame  so  blue  and  cold  that  it  was  feared  that  it 
intght  die  in  one  of  them.     At  the  time  of  the  attacks  the  rectal  temperature  varied 
^mewhat,  but  was  usually  about  38. 3**  C.  (101 '^  F.). 

Th**  trt^atment  of  this  case  was  with  sulphate  of  quinine,  sometimes  given  t^y  the 
nifinth  and  sometimes  by  means  of  rectal  supptisitories.  After  tlie  administration  of 
tlir  q amine  for  four  or  five  days  the  attacks  entirely  ceased  and  did  not  return.  The 
lafaitt  from  that  lime  continued  to  thrive. 
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TETANUS  NEONATORUM. 

Telfinus  neonatorum  is  an  acute  infectious  disease,  usually  oceumng 
in  infants  from  tlie  third  to  the  twelfth  day  of  life,  and  is  almost  always 
fatal  in  two  or  three  weeks. 

Etiology. — The  cause  of  the  disease  is  the  saine  as  that  of  tetanus  in 
the  adult, — th<it  is,  the  biieUluH  of  tetaiiuH^ — and  the  organism  is  supposed 
usually  to  gain  its  entrance  at  the  umbilicus.  This  disease  is  epidemic  in 
tropical  climates,  but  as  we  see  it  is  usually  of  a  sporadic  nature*. 

Symitoms. — After  considerable  restlessness  and  muscular  twitching, 
lasting  for  some  hours,  the  infant  assumes  a  ver}'  characteristic  appear- 
ance. There  is  extreme  rigidity  of  the  legs  and  body.  This  rigidity 
sometimes  takes  thi^  form  of  opisthotonos  and  trismus  (ligidity  of  the  in- 
ferior maxilla).  The  eyes  are  almost  closed,  but  the  infant  is  sleepless. 
The  trunk  and  limbs  are  so  stiff  that  the  infant  remains  in  whatever 
position  it  is  placed.  It  is  unable  to  nurse,  and  has  a  high  temperature, 
occasionally  reaching  40°  C.  (104°  F.),  and  a  pulse  of  150  or  160.  At 
times  it  will  have  slight  convulsive  attacks. 

Prognosis. — It  is  extremely  fatal.  When  recovery  takes  place  the 
improvement  is  very  gnidual,  the  temperature  and  pulse  decreasing  and 
the  rigidity  of  the  muscles  passing  away  very  slowly,  with  at  times  a  n»- 
currence  of  the  symptoms. 

Treatment. — The  treatment  of  this  disease  has  thus  far  been  verj' 
unsatisfa(  tor>\  The  possibility  of  successfully  treating  these  cast«  with 
the  antitoxin  of  tetainis  must  be  considered  ;  but  the  results  so  far  obtained 
have  not  bren  brilliant,  and  it  is  doubtful  if  the  cases  so  treated  show  a 
lower  mortality  than  those  in  whom  the  treatment  has  been  only  symp- 
tomatic 

The  form  of  tn?atment  which  appears  to  me  most  rational  is  to  plaa* 
the  child  during  tlu*  continuation  of  the  tonic  spasm  in  a  warm  bath  and 
to  give  it  o.OO  gnunme  (1  grain)  of  hydrate  of  chloral  every  hour  until  the 
elTects  of  the  drug  are  shown  by  the  lessening  of  the  muscular  rigidity 
and  ])y  a  disposition  to  sleep.  In  addition  to  this  treatment,  small  (juan- 
tities  of  milk.  1">  c,c.  (about  J  ounce),  should  be  given  to  the  infant  by 
means  of  a  dropper  every  hour,  and  to  each  feeding  thn^e  minhns  of 
brandy  or  some  other  stimulant  should  b(»  added.  Under  this  treatment  a 
cerlain  nuni])er  of  cas<'S  liav(»  been  known  to  Hve. 

The  following  case  may  be  considered  as  one  of  the  milder  forms  of 
tetanus  neonatorum  : 

An  infant,  sai«l  to  havr  In'm  IhmUIiv  at  l)irth  and  to  liavc  nursed  without  difficulty 
dnriiijr  thf  tirsl  wr«k  of  its  life.  r«*fns«'d  to  nui-sr.  apparently  from  inability  to  open  its 
jaw*^.  It  sninrtiiiH's  <ri«Ml,  hut  f«M?l»ly.  TIij'H'  \v»*n'  no  convulsions,  no  vomitint;.  and 
no  ii;-'i<lily  in  any  <»tiuT  part  of  tli«'  Inxly.  Tln"  tiMuperature  was  not  tiiken.  On  physi- 
cal (*\.iniiiiatioi)  il  was  foiiiiil  tiiat.  althoiiu'h  tho  infant  could  swallow,  the  jaw  could 
not  l»«'  opiMUMl  widt'i*  tliau    1.2  cm.  (A   inrji).      On  forcing  tlie  tinger  between  the  jaws. 
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disC)f)Vi?n?d  iu  Ute  niutitli  (ir  pbai'yiis.  Tht?  reapirntioii  was 
lit  mUier  shollmv*  mn\  Ihen*  was  no  (^viclenri*  of  injury.  Nolhhit?  el-ni;  ab- 
|s  dbcovered, 

I  gm*n  0.0*1  gmmtiTP  (1   trniio)  of  hydral**  of  chlond  Ihnv  f*r  ftmr  Uinpsi  iti 
l^-four  lioun!.  ruid  Iwu  ^Jayi?  Jutershnwi-d  marked  iiiiprMvi*meiit,  with  tho  exc!t*p* 
1  b^iii^  uitiibit*  lijnf>en  IKf  jaws  wuiely,  iio11hi)|^  eLsf  ;ibniirin:d  was  discovered, 
ii*nipcmlurt*  sriJiseipieMlly  b**ciiiu**  rnirrijaU  sirid  it  finally  reciiv<*red, 

ERYSIPELAS. 

kielas  is  an  iiiferlious  disease,  caused  by  the  sireplococcus  pyo- 
The  liTin  is  applied  to  lai  inflaniiiiatiori  of  the  skiru  subcutaneous 
^d  inuruiis  lueiiibranes  wliieh  li<is  tlie  followirt^  tharacterLsties. 
Sallv  involves  the  )yuiph*spaces  and  lyrnpli-vessels.  It  has  a 
r  tu  sprc^ad,  and  is  attended  by  unnsnal  swelling  of  Hip  snh- 
^  I  issue  and  an  intense  rt^d  color  of  thi'  skin  or  the  mucous 
Be.  hi  addition  to  these  local  appeamnees  it  is  aceoinpanied  by 
ional  symptoms,   which  are  mostly  the  result  nf  a   lieightened 

disease  runs  an  acute  course,  is  contagious,  enters  Hie  individual 
some  iibrai^ion  nf  the  skin  or  mucous  membrdne,  and  is  self- 

lOLOov, — The  tisanes  may  be  swollen  by  an  accumulation  of 
lud,  whirli  may  be  nearly  transparent,  or  turbid  from  admixture 
h-cells.  The  pus-cells  may  inlittmte  the  tissues  either  sparsely  or 
masses*  Sometimt^  vesicles  are  fnunti  tm  the  surface,  or  there 
prusts*  At  times  moR'  or  less  of  the  affected  region  b  filled  with 
B  or  becomes  jjangi'enous.  In  otlier  cases.  asid(>  from  the  local 
letechioE!  are  found  in  tlie  serous  membranes,  and  swelling  of  the 
nd  parenchymatous  defeneration  nf  ttic  kidneys  and  liven  W'hen 
Dus  membranes  arc  atTected  they  show  tlie  same  appcaram-es  as 
IIS  of  the  skin,  ext^e]>t  so  far  as  ttiesi*  are  rnodiliod  by  tlie  different 
i  of  the  tissue.  The  disciise  may  attack  Hie  larynx  and  upper 
Iges  and  result  in  c edema.     Pneumonia  may  occur  as  a  cumpli- 

ough  the  different  organs,  such  as  the  spleen,  kidney,  heart,  and 
limes  stiow  patholo^cal  changes,  nothing  characteristic  of  erj'sip- 
been  found  in  these  oi^^ns,  but  only  such  changes  as  may  occur 
ontinued  hi^ti  trmperatiu-c  or  as  the  result  of  se]>sis. 
Tons, — Erysipelas  may  be  divided  into  two  forms, — mi^ram,  ex- 
Ihjm  surface  to  surfac**.  and  ambuhim,  occurrins?  in  different  parts 
kin.  It  may  also  be  nunte  or  chroni*'.  In  eiysipfdas  mi|jrans, 
!  Uje  most  common  form,  the  whole  surface  of  the  body  may  be 
,  It  is  ver)'  prone  to  ndiirn,  passing  over  the  same  surfaces  of 
again.  The  face  and  head  are  not  so  conmionly  attacked  in 
p  in  adultSt  and  the  disease  seltiom  spreads  from  another  pai't  of 
f  to  the  head.     When  it  does  attack  the  head,  it  is  apt  to  be  fatal 


498  PEDIATRICS. 

from  a  secondary  purulent  meningitis.    It  at  times  causes  great  swelling  and 
tension,  and  may  go  on  to  gangrene  in  certain  localities,  such  as  the  scrotum. 

The  stage  of  the  incubaiion  of  erysipelas  lasts,  according  to  Osier, 
from  three  to  seven  days. 

After  the  first  year  en'sipelas  50  closely  resembles  the  disease  as  it 
occurs  in  adults  that  we  need  not  consider  it  in  this  later  period  of  life. 
It  is  a  somewhat  frequent  disease  in  infants  up  to  six  months  of  age. 
It  then  becomes  less  frequent  up  to  the  first  year,  and  after  that  and  in 
childhood  is  rather  rare.  I  shall,  therefore,  speak  of  erysipelas  as  it 
al1'e(*ts  infants  only. 

Th(^  erysipt?las  of  infancy  may  be  divided  mto  erysipeUut  of  the  nev- 
horn  and  evympvla^  of  sucklings. 

Erysipelas  of  the  New-Bom. — When  erysipelas  occurs  before  tlie 
end  of  the  third  week  the  infant  seldom  lives,  and  indeed  it  is  a  most 
dangerous  disease*  up  to  the  end  of  the  third  or  fourth  month.     Erysipe-       ' 
las  of  the  new-born  is  apt  to   occur  during  an  epidemic  of  puerperal 
f(?ver.     If  the  mother  has  any  septic  symptoms,  the  infant  should  be  hi^' 
mediately  taken  away  from  her.     I  have  seen  a  case  where  the  nioth^^ 
had  pu(»q)eral  peritonitis  following  her  deliver}',  and  the  infant,  who  \\t^^ 
allowed  to  nurse  her,  was  attacked  by  erysipelas. 

In  many  cases  occuiring  in  the  early  days  of  life  the  disease  starts  0^ 
the  g(4iitals,  and  may  be  complicated  by  other  diseases,  such  as  empyeins^ 
and  (^specially  pneumonia.  During  the  course  of  the  disease  the  fonta-  ^ 
iielle  sinks,  the  spleen  is  enlai^ged,  convulsions  may  occur,  and  peritonitis 
accoiiipaniecl  by  vomiting  may  arise  cis  a  cojiiplication.  The  disease  is 
liable  to  invade  the  tissnc^s  at  any  point  ol  abrasion,  whether  from  the 
forceps  or  from  vaceination,  or  at  i\w  point  of  separation  of  the  um- 
bilical cord.  T\w  latttT  is  the  most  common  loeality  for  the  infection  to 
tak«'  place.  From  this  pohit  the  infection  may  extend  and  product*  a 
gangrenous  condition  of  the*  stomach  or  abdomen. 

Although  tln'  teniperatun*  in  the  (»arly  hours  or  even  days  of  the 
disease  may  not  ho  raised,  yet,  as  a  rule,  fever  soon  appears,  the  temper- 
ature varying  from  .31.)°  to  41°  C.  (102.2°  to  105.8°  F.).  Reddening 
and  swelling,  nol  of  a  high  grade  at  first,  api)ear  on  the  part  affected. 
The  infants  show  symptoms  of  a  g(»neral  sepsis.  Vomiting  fre((uently 
occni's,  followed  ])y  colla|)se  and,  almost  without  exception,  by  death. 

TuEATMKNT. — The  treatment  of  this  S(»vere  form  of  erysipehts  is  by 
stimulants  and  a  substitute  food  adapted  to  the  infant's  dig(»stion. 

Erysipelas  of  Suckling's. — When  \\\o  disease  occurs  in  the  early 
months  of  lil'r.  its  beginning  is  usually  accompanied  by  cold  extremities 
and  collapse.  The  teinperatnre  is  raised,  and  the  higher  its  degree  the 
graver  Ihe  prognosis.  The  temperature  curv(\  as  a  nde,  is  intiTnuiteut 
with  consi(hTal)le  morning  and  evening  variations,  excej)t  in  the  more 
severe  foriiis.  in  which  there  is  rontinned  high  fever;  in  the*  latter  cases 
icterus  is  apt  to  develop. 
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The  efflorescence,  although  very  similar  to  that  whicli  is  seen  in  the 
adult,  differs  somewhat  on  account  of  the  more  deHcate  structure  of  the 
infantas  skin.  It  begins  as  a  faint  erythema,  which  spreads  rapidly  and 
as  (juickiy  disappears,  sometimes  within  twenty-four  hours,  and  twenty- 
four  lumrs  later  desquamation  may  occur.  The  light  color  of  the  efflo- 
resien<e  soon  becomes  darker  and  more  intense,  and  is  accompanied  by 
swelling,  heat,  and  tension  of  the  subcutaneous  tissue.  After  th«»  (»ftlo- 
D'scencc*  has  continued  for  a  certain  number  of  days,  depending  upon 
the  amount  of  the  surface  of  the  skin  involved,  the  extension  of  the 
disease  ceases  and  the  t(*mperature  falls.  The  n^dness  gradually  disap- 
|M*ars,  and  the  skin  becomes  covchhI  with  yellowish-brown  crusts. 
Finally,  desquamation  takes  place,  and  the  skin  recovers  its  normal 
appi»arance,  th(»  disease  extending  over  a  variable  p(?riod  accordhig  to 
the  greater  or  less  extent  of  th(*  surfaces  invaded. 

Although  the  disease  when  involving  large  surfaces  is  dangerous,  yet 
cases  in  the  later  months  of  infancy  recover  even  when  the  attack  luis 
beiMi  a  s«»ven?  one.  An  instantte  of  this  kind  came  to  my  notice  in  whicli 
an  infant  tt»n  months  old  was  attacked  with  er>'sipelas.  the  pohit  of  infec- 
tion being  the  right  labium. 

In  Uiis  case  the  whole  vulva  shortly  becamo  very  tender  and  the  disejise  exti'nded 
to  the  pubes  and  abdomen.  It  invaded  every  part  of  the  body  and  extremities  and 
the  head  and  neck.  The  eyelids  and  lips  were  the  hist  }»oints  of  attack.  Even  Um* 
palms  of  the  hands  and  soles  of  the  feet  were  affected.  From  the  time  that  it  ap- 
peared at  one  part  of  the  body  until  the  skin  of  that  part  iunsumed  its  normal  ccdor 
again  was  four  days.  When  the  er>'sipelatous  inflammation  extended  to  th<'  feet  there 
was  marked  <pdema.  The  duration  of  the  attack  from  its  first  appearance  at  tli»»  vulva 
to  its  disappearance  at  the  eyes  and  mouth  was  about  fifteen  days.  The  infant  was 
treat»Ml  with  small  doses  of  iron  and  quinine.  :in<l  n'cov»Ted  «'ntirely. 

Tkkatmext. — No  treatment  of  wliicli  I  know  i.s  ni'  any  avail  in  cutting 
short  the  disease  in  early  life.  According  to  Dr.  .1.  ('.  White,  \hr  extru- 
sion of  the  efflorescence  in  adults  cau  be  controlled  and  the  attack 
frc«|ut»ntly  abort(»d  by  the  contimious  application  of  the  following  wash  : 

]*KKSrKII'TH)N    7»i. 

ytctrir.  Afn>ifnt'arif. 

(iraiiinm. 

R    .Vfidi  rjir)M»lH-i  (  xUils) 'M'i  K    Acidi  rarUjliri  i  \tals  i ~i  : 

.\le<»hol.  AIcoIh)!. 

A<{U:i*  an  240  A<jii:«'  ...  ..«a    .^^iii. 

\VlnT«»  laivc  surfaces  are  atVected,  the  applicatiou  of  cold  coiupresses 
lends  to  depress  the  vitality  of  the  infant,  which  11  is  so  important  to  sus- 
tain. Dnrinj?  the  h«aj(ht  of  the  disease  the  infant's  strenjrth  should  be 
sui)porte<l  by  .stunulants  and  by  the  fretpient  adnunistndion  of  a  food 
adjusted  to  its  digestion. 

Plat«»  X.,  facing'  pji^n*  <)1(),  re[)resents  the  typical  efflorescence  of  the 
ensip<djts  of  sucklings  as  it  occurred  in  a  female  iidant  six  months  ohi. 
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It  had  always  boeii  healthy,  and  was  nursed  until  within  three  weeks  of  the  time 
of  eiiirancH,  whiMi  it  was  weaned  from  the  mother  and  nursed  hy  another  woman.  It 
was  of  iioriiial  weijrht  and  pfeneral  development. 

The  first  symptoms  which  were  noticed  were  vomiting  and  a  temperature  of  39.5' 
(\  (lO.S.A^F.)  in  the  axilla.  It  seemed  weak  and  languid,  looked  hadly,  and  rpfa««d 
to  take  the  breast.  An  examination  of  the  breast-milk  showed  a  peculiar  green  color, 
which  not  only  appeared  in  the  milk  when  drawn  from  the  breast,  but  also,  whenthf 
analysi«  wjls  made,  appeared  in  the  eurd  resulting  from  the  precipitation  of  the  pro- 
teids.  The  analysis  of  th(»  milk  was  as  follows.  The  nature  of  the  micro-organism 
wliieh  produced  the  ^'reeii  color  was  not  determined. 

Fut i.'jt) 

Sugar <).5Jti 

Pn>U'idK 3.40 

Mineral  matter O.n 

Later  in  the  day  a  pink  efflorescence  appeared  just  above  the   pubes,  and  ther^ 
was  found  to  l>e  considerable  irritiitiou  in  the  neighborhood  of  the  vagina.     The  r«?<^' 
ness  extended  from  the  vjigina  to  the  sn]>rapubic  efflorescence*.     The  efflorescence Wk^' 
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Kr>si]M»lj«j  nf  h'cs.     Frnmlc,  6  months  old. 

of  ail  rrytluMMJitoiis  lypr.  On  tijc  following'  <lay  it  spread  to  the  left.  thi<?h.  ami 
lln'ii  to  tin-  h'tl  lowi'p  1«*^'.  Tli«'  leni]>er:itnre  continued  to  be  raised,  and  the  infant 
n'fiisiMl  tn  nnrs«'.  Small  tpiantiti»»s  nf  a  sul»stitut»'  food  with  the  followiufr  p«jrcenta^s, 
wliirh  had  to  !»••  vari«Mi  from  day  to  day.  were  ^rivcn  to  it  : 


Fat., 
rn.tcid^ 


l*UKNrUII'TInN 


2.;-)() 
l.Ati 


Tiiciv  \V('i«'  no  ((nivulsion-  «>r  otlirr  symptom>,  but    Ihe   infant   lost   somewhat  in 
stn'iiL'tli  and  wiML'lit  and  its  lac**  l(Mik«"d  ninchiMl. 
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bill 


Til*  efllti!«iAceMCt«  oil  tlie  ii*ft  W^  b*?gtiri   \ti   twU*  on  idn  iijitfh  Way  iif  the  disensei 

!  on  Ikie  U*ntli  daj  llii*  if»mprratur«^  be<;aiDe  almost  fioniml.     Oij  tUi*  ruUciwiiii^  day, 

iTfVifr,  H  Ktfiiiii  r<:>s4**  ami  »  fresh  efnorescf^nre   be^fan  to  afipt'ur  oit  tbe  ri(.'ht  tlugh 

iiijuii>*  with  Ih**  pfniir»'s<:Hnii'  of  the  suprupuhit^  region.      This  effloreiStMnu:*'  c?x- 

1  down  thi'  ri$^hl  h-v  In  tli*'  ankii% 

*Oll  tli^  IwHflh  i]a)'  ihr  skill  iif  the  left  h^^  Was  in  sivnie  places  almost  normul,  in 

[ntlMrs  mis  covervd  by  ihiii  hniwniHti-yfllow  rmsti^.     Ttie  ^uprapubk  rei^rmn  and  the 

ri^lil  Irg  o^  fti?  ti^  Llie  iinkl**  wi'-re  t'flv^«n*cl  with  ^  bright  red  effloresce  net?   Bhurply 

t*<>qn*}rd  by  iionnat  ^Iciti  below,  ju^l  alM/ve  tH«?  utikli',  us  tliouj^h  it  were  a  ^ttickitif. 

|Tlw*  wiiole  l*»g  was  swollen*  wii«  botttT  to  tlit*  Unu'h  Wmn  the  sound  f*kiii,  and  preseiiled 

'  n  somewlmt  mi^ed,  fliMf^ning  *ipp<*iirurirr. 

Ho  rxtenud  applications  and  lui  dni^fs  wntv  j*tii|doyf?d  iit  I  his  r^'*«.  Th<'  milk 
t  fsuvfitJly  ftiodilied*  and  snuitt  dosef^  <tf  Imindy  ivf<rt*  givt<n. 
A  li»w  dj*y»  lnl«*r  the  lein|H?ri4ture  tM5e4iiii»»  norund.  Uie  t^ftlfnvsceiife  began  to  tad*% 
Kamatirin  subs^ineiitly  took  place,  ;yid  the  ^kin  tlnally  retM>veri^d  its  ni>rnial  iip* 
iini*e.  Tti*^  iiifanl  ^radujiHy  rcg^*iinvt|  its  ^triTi^lh.  twriinje  perfi^dty  w*dt,  iind  liud 
ntj  i^'larri  nf  llie  di!**'ii^e* 

rtiart  IM  ihcjWH  tho  h^mpffiitnri*  dnrin^'  ttti.'.  ri*nisr  ol'  thi*  i^i-ysipplas  in  nils  ^ms 

This  form  of  erysipeUxs  may  In *r nine  i  hroiui\  auil  fliis  is  mort'  ypl  lo 
cH'cur  ill  chtlfireii  than  in  intatUs.  It  is  also  most.  eantniiHi  in  chihiren 
whn  ari"  ill  a  (lebilitahMi  rdndilidii,  nriil  may  orriii*  ai  intt.*n'u[s  of  Hirer  f»r 
four  yi*ars.  It  is  iti  older  tiiiidreii  irc'cftieritly  cotUH^h^fl  with  «^hrtjni(^  in- 
flaiaii Initio ns  of  the  Srhneideriaii  mt?intirdiu%  and  in  those  eases  b  peculkirly 
intFaetablt!  to  trealaient. 


AMCEBIC   ILEO-COLITIS, 

(Sipioniffm. — ^Tropical  or  Endemic  Dysentery). — Etiology. — ^The 
latvr  Fpsean'hes  fif  Flexner  and  ottiers  seein  to  point  lowaiTls  the  fttet  I  hat 
tlu.*rc»  an^  al  leu^l  hvn  forms  nf  tT*<»pieal  dysentery.  One  form.  Ihe  haei]- 
lary.  Is  as  yet  nnh  judli^r,  while  tln'  tjtlM*iv  Mn*  ajutpbie.  hius  been  eslablislji>d 
M  a  sjR*i*ifie  iiifeetioiis  dtsi-ase,  eansed  by  a  \n*[l-n*('o^nii4ed  ni^ifanism  called 
IIm"  amn*l>«4  roll  Tbt*  amti^lja  eoli  'm  an  animal  mienHpamsiie  h<*]ongiiig 
to  tlie  gniiiji  fd'  pniio/cuu  '111*'  diseast*  i*s  i%\  mw  fn-eurnt^iiee  in  childnm, 
and  is  very  infreqtn-nl  in  norllierti  cliinides.  II  is  seen  for  the  mosl  part  in 
the  lropi<*s,     A  rornJiioo  scun-tr  of  infceHon  ts  by  means  of  drinking'- water, 

F'ATnoLOfir. — Anin^bit^  ihM>-i-olitis  tias  ils  own  di^tiniir  analomjuul 
lesions,  whif  h  consisl  of  ronnd,  nvaL  ur  irn^j^nilar  ideers,  the  e<1gt*s  nf 
whieh  an*  inflllrdted  atid  nndermirii^d,  j^n  tlud  iiidividiial  nlrers  inay  be 
f'onnertevt  by  ^nbrnnemis  simisi's.  Ajuo'Ne  an'  foinid  in  thi^  U^'^ifiJis  and  in 
Ihe  intesliiial  ibseliaii^^rs,  Tin*  laiyt*  intr'j^Mth*  is  ninrt^  etirrnnoidy  lh<'  s<*al 
of  the  ^l^Si*ast^  i*speeially  Uir  ijetnm.  Iiepati*'  and  sigmoid  ilexures,  anrl 
the  n-etnni. 

Tlie  disease  may  advaiiee  by  prngri^ssivi^  iidilinditni  nt  llic  rcirnieelive 
tissui*  of  the  inleslines,  ^fivinK  ris**  to  lar^^  shni^bs*     In  ttn*  mxm'  manner 

livi.T  inaj'  fMH'onn'  irifi-t^ted,  fmidnrinjc  l**sions  in  Mn'  iialnr**  imUht  fd' 
ftl  neertjsi^s  of  Ihe  [jan^niliytna  or  <d'  abset'ssi/s,  wliirh  may  bt-  siiiiflc  or 
fflilUi[ilt*.     rnltnres  taken  from  Ihe  !ibse**ssi*s  are  >f**"«*rally  sterile,  btil  the 
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amoebae  may  be  in  the  wails  of  Uie  abscesses.  Similar  abscesses  found 
withiij  the  lungs  are  a  result  of  direct  extension  from  the  liver  throu^ 
the  diaphragm, 

Symptoms. — Tlie?  disease  1$  usually  acute  iti  it5  onseL^  but  sometime^ i^ 
may  be  gradual     Tiie  duration  may  be  two  or  three  months^     The  ito' 
rhcea  at  lii'st  may  bu  transif?nt  and  tritlin^^  in  chamclpr,  but  in  the  sev*^w 
gangrenous  forms  is  abrupt  and  intense.     The  course  of  the  discas*?^ 
irregular.    The  diarrhaa  is  ehamrterized  by  exaeerbations  and  remissio^^ 
and  progressive  loss  of  HesJi  and  strength.     The  fever  is  moderate,  and  ^^ 
some  cases  is  absent.     Nausea,  votniting,  abdominal  pain,  and  tendenB*^ 
are  usuaUy  only   present  in   thie  severer  ibrms.     Ttie  s toots  present* 
variety  of  appearances ;  tliey  are  generally  waterj^  and  mixed  with  nm<r  *^' 
aJid  sonietinies  with  blood,  but  in  the  intermissions  and  convalescence  ^^^ 
formed.    The  amii^b^H,  with  their  characteristic  movements,  may  be  fou-^^ 
when  the  stools  are  fluid,  but  rarely  if  they  are  formed,  ■ 

Diagnosis, — There  are  no  especial  symptoms  by  wliicli  to  distingui^^^ 
this  form  of  ileo-colitis  from  other  forms  of  ileo-colitis,  w^hich  are  d^^" 
scribed  on  page  820,  and  the  only  positive  proof  of  the  existence  of  U- 
disease  is  the  presence  of  the  ain<i^bi.e  in  the  discharges. 

Prognosis. — The  prognosis  is  verj'^  unfavorable.  Recovery  is  slotv- 
The  anienua  and  weakness  delay  convak*scence,  and  relapses  are  com 
mon.     An  involvement  of  the  liver  generally  leads  to  a  fatal  issue. 

Treatment. — The  treatment  which  has  been  followed  by  the  most 
favorable  results  is,  in  addition  to  frequerd  and  thorou|,di  imgation  of  tlit* 
intestine,  injections  of  solutions  of  sulphate  of  quinine  (1  to  5U00),  This 
treatment,  however,  afTecLs  only  the  amtrba?  wdiirh  are  in  the  intestine, 
and  not  those  which  are  embedded  m  the  tissues*  The  amifmia  shouJd 
be  treated  as  described  on  page  806.  The  diet  should  be  carefully  regu- 
lated and  adapted  to  the  age  of  the  indlvidua!.  Milk,  beef-juice,  egg 
albunun,  and  broths  should  conslilnte  tlie  principal  food,  and  in  Llie  con- 
valescence it  is  necessary  to  exercise  especial  care  in  the  management  of 
the  digestion. 

CHOLERA  INFANTUM. 

Cholera  infantum  is  an  infectious  disease  caused  by  a  specific  organ- 
ism not  yt^t  discovered,  and  characteris'.ed  by  acute  gaslnj-enleric  disturb* 
anf:e  with  intense  ctioleriform  symptoms.  The  tenn  eltolera  infantum 
should  be  exclusively  restricted  to  this  class  of  cases,  and  stiould  not  be  ■ 
used  to  designate  the  many  acute  and  serious  attacks  of  vomiting  and 
diarrhaa  which  are  so  often  designated  cholera  infantum*  It  is  a  rare 
disease* 

Etiology* — ^The  oi^anLsm  which  lias  been  found  most  conmifmly  in 
cholera  infantum  is  in  the  proteus  group*  The  disease  occurs  in  the  firsi 
two  years  of  life,  and  in  its  develojiment  is  probably  closely  assorialed 
with  the  food,  for  it  has  been  noticed  that  infants  who  are  fed  exclusively 
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till  purt^  and  jsterile  foods,  f>nvU  us  brea*4-milk,  are  not  lialjle  to  be  attaekod 
hj  i1.     II  m  also  si^nitirsmt  thai  tJie  diseast^  occurs  only  In  hoi  weather. 

Patholoov, — ^I'tie  palholofry  tjf  iholera  iiifaiilinn  has  not  yet  been 
saU^artortly  detennineil,  bnl  it  seenu^  to  l**^  ii  non-inllanuuatory  dmfnrb- 
anre  of  the  whole  gastjTi-entenr  tmet,  \\  ithoiit  any  jjTOi^s  losion  beyond  a 
drsqiianjaHve  ratarrti,  and  sonietinies  hypenvinia  of  the  mucous  niembmne. 

SYiiiTojife.^ — The  niisel  of  ehrdem  iufarduut  may  be  suddeti,  hut,  as  a 
U  ig  prtK-eded  by  s*Mne  fiinn  of  j^aslro-i*uieric  distuHjaut^e,  winch,  by 
an  irritation  of  the  mucons  niembmne,  renders  the  infant  vul- 
ii**ni!ili*.  When.  )io\vf*ver»  the  disease  iias  nnee  trained  a  foothold,  the 
de%*elo|>tiient  of  tlje  sytnptoniB  k  very  mjn<t. 

After  a  variahle  but  genemlly  short  period  of  n^stlessness  and  ap- 
liarenl  abdominal  tllst^ondbri,  Iho  inlanl  bt^^'ius  to  vomit.  The  vomiting 
b  either  ar'c'om|jauied  or  tjuicklv  followed  by  profuse  diarrha*a.  After  tlie 
stomjicti  and  inte^tirif  havt*  tieen  emptied  of  the  food  which  may  happen 
tij  be  ill  them  at  the  time  of  the  onset,  the  vomitus  and  the  iharrho'al 

har^t^'^  an^  chielly  serous ;  aful  it   is  this  watery  consistency  of  the 

lian?i*s  wtiich  especially  cljamiteriKes  the  disease.  As  a  rule,  the  dis- 
ehai^es  are  odorless,  and  consist  of  serum  mixed  with  epithelial  cells  and 
many  haeh^ria.  Allbouj^di  th**  dist^asi-  is  more  likely  to  attack  weak  and 
ih'bilitalrd  infants,  yet  it  idlen  attacks  tbrise  who  are  healthy  and  robust. 
11  may  run  its  course  to  a  fatal  issue  in  from  twenty-ftmr  to  forty-eight 
hours.  The  exlren^ities  soon  become  cold,  the  skirt  is  pallid  or  even 
cyanoti<%  ancj  the  face  pijicherL  Tht*  abdomen  may  he  a  little  distended, 
hut  is  sfifl,  and  sootj  beromes  rat  Iter  rtdiactec'.  Ttie  pulse  is  rapid  and 
ditTlciilt  h»  rount.  'I'he  rt^spiratioiis  are  (^omi^what  quick  aud  suprrrRciaL 
The  lem|j«*nitun*  of  die  entire  surface  of  the  hotly  is  low,  hut  tln>  ileep 
r»Ntal  h^nnit  ndnfH  is  lii^ti,  :MK4°,  4t>°,  or  Mho""  C,  (103°,  104^  iir  105° 
F.).  Thi*  thirst  m  griNit  and  is  a  very  prominent  symptom.  The  fonta- 
tiellr  v#vry  snon  bti-oriiK's  de|jn^ssed.  The  urine  is  very  scanty  and  smin** 
tinies  siipprt'ssi'il.  It  is  concenlmbMl,  highly  aci<h  ahurist  always  contmns 
athumtn,  and  often  tasts  and  blocKi,  anil  nervous  symptoms,  surh  as 
t\vif  '  '  ..f  the  anus  and  gri-at  n^sth-ssness,  are  preserd.  Rapid  emaei- 
ali"  [ilare,  and  all  the  symptoms  iinrease  in  severity.     At  first  I  lie 

iiifcnl  whimpers,  but  scum  it  l)eeomes  listh^ss,  fiills  int()  a  stupor^  or  may 
have  iHUivnlsioiis.  Thr  infant  may  dii*  hi  this  sta^'e.  whicli  t^losely  rfv 
9Hiibh^  the  algid  stiiife  of  (liolem  ,\siatiea.  The  diseasi'  appears  to  he 
wlf-ltuiited,  and  if  Uie  iid'ant  survives  tiie  first  two  or  three  days  a  crisis 
cQHii'^  the  skin  btnomes  less  cool  and  of  a  better  color,  the  vomiting  and 
diarrtiii'a  j^nnv  less  fnM|Uent,  au<l  finally  jt  is  letl  with  a  slight  amoind  of 
simple  diarrtiaa  and  occasional  vomit irtg.  These  symptoms  may  heeome 
riirt»nj<%  ill  whicli  case  the  hifiud  tiually  dies  of  exhaustifm  or  from  an 
tttt*i  '      '      Tie  of  the  other  jjastro-irnteric   diseases,  to  wliich  it   is  left  ver>' 

IHmimosis. — ^The  fUagnosis  ol  •  hotem  infantum  is  not  dilTieult  if  ttu* 
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characteristic  symptoms  are  borne  in  mind;  these  are  rapid  onset, con- 
stant vomiting,  fre(|uent  serous  discharges,  intense  thirst,  high  rvdal 
temperature,  low  surface  temperature,  collapse,  depressed  fontanelle, 
sudden  loss  of  weij^ht,  and  distressed,  restless  expression,  suggesting 
speedy  dt^ath,  all  developing  in  from  twenty-four  to  forty-eight  hours. 

Prognosis. — The  prognosis  is  bad.  The  more  violent  the  attack,  the 
liigher  the  temperature,  the  less  the  vitality,  and  the  warmer  the  weather, 
the  worst*  is  the  i)rognosis.  When  the  infant  has  survived  the  very  acute 
symptoms  which  appear  in  the  first  two  or  three  days,  the  prognosis  is 
much  more  favorable. 

Treatment. — Cholera  infantum  is  so  foniiidable  in  its  attack  that  it 
must  be  treated  most  energetically  if  we  hope  to  succeed  in  saving  the 
infant's  life.  Th(»  indications  for  treatment  are  (1)  to  assist  the  effort  which 
nature  is  making  to  free  the  stomach  and  hitestine  from  ilie  poison  wliich 
is  in  them  ;  (2)  h)  restore  the  surface  circulation,  which  Ls  so  seriously  m- 
terfered  with ;  (3)  to  sui)ply  water  to  the  tissues,  which  are  beuig  draiii^ 
to  so  grave  an  extent ;  and  (4)  to  support  the  strength  until  the  diseas*^ 
has  run  its  course. 

The  poison  stMMns  to  act  with  especial  virulence  on  those  portions   '^ 
the  economy  where  it  is   most  concentrated, — namely,  the  stomach  a#    ^ 
the  intesthie.     We  therefore  have  at  first  extreme  iirifation  of  tliese  par^^! 
which  (^uses  increased   peristalsis,  and   later  vasomotor  paralysis,  \\i^^ 
great  transudation  of  serum.     This  condition  of  the  gastro-enteric  tract  ^ 
to  be  especially  borne  in  mind  during  the  whole  course  of  our  trealmenP^ 

In  this  disease  we  should  not  attempt  to  use  any  n^iiedy  which  wtirk?^  ' 
slowly.     TIkj  conchlioii  of   the   mucous  membrane  is  in   all    probability  -^ 
such  that  absorption  of  drugs  does  not  take  place  readily.     The  adniinis---^ 
tmtion  of  drug's  is.  therefore,  contnundicated,  for  they  may  later,  when 
absorption    is   being  n^stored,    prove    fatal    by   theii*   cumulative    action. 
During  the  acute  stage  of  tiu^  disease  the  digestive  functions  fail  to  act, 
and  tlicrcfore  food  of  any  kind  will  br  only  an  additional  S(»nrce  (»f  irri- 
tation. 

Early  in  the  attack,  and  when  the  vomiting  has  not  caused  nni<-li 
prostration,  the  stomach  should  be  thoroughly  washed  out  with  warm 
water  and  the  intestine  should  be  iiTigated.  If  the  rectal  teinperatun*  is 
very  high,  ice-cold  water  niay  bt»  used  for  irrigation.  When  the  vomiting 
has  continued  for  some  tinn^  and  there  is  prostnition  with  great  thirst,  the 
hilaiit  should  be  allowed  to  suck  sterilized  ice-cold  water  from  the  bottle. 
At  first  nothing  else  should  be  given  by  the  mouth. 

The  infant  should  be  placcMl  at  once  in  a  warm  pack.  This  should 
be  (lone  by  wrapi)ing  it  to  the  chin  in  sheets  wrung  out  of  water  at  leiistas 
hot  as  ;i8^  C.  (100.4"  F.).  It  should  then  be  enveloped  in  a  hot  blanket. 
This  j)rocedure  should  be  repeated  as  olbMi  as  the  infant  shows  signs  of 
colla|>se  or  iimch  cyanosis  and  coldness  of  the  skin.  This  is  the  best 
method   I  hat    I    know  of  to  restore  the  surface  circulation.     In  extreme 
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tii5LT5  tlic  siilK'Miaiu*nus  injet^iaii  nf  ruinuat  salt  solulioii  ran  hv  tried. 
Care  shun  Id  lit*  Uiki^n  not  to  introduce  in  lirteen  tiiinntt^s  more  than  *17.o 
ex.  (l  dmchni)  fnr  evny  p<»ihk1  of  \hv  cfiild's  vvei|>ht. 

While  II le  inCiUit  is  iu  the  hot  pack,  water  can  be  t^nvcn  freely  by  tlm 
nmutlu  and,  if  neeessai'v,  small  and  frequently  repeated  doses  of  stimu- 
lants, utdess  Ihey  a|jpear  to  excite  vomiting,  in  which  ease  tliey  should  t>e 
iriiren  hypodermirally* 

If  the  vomiting  and  diarrhtea  continues  to  be  excessive  after  this  treat- 
ment, small  doses  of  nnirphine,  0M006  gramme  (yJ^jgrninX  and  atropine, 
0JMMJ08  ^^ramme  {^hi  grain)*  fur  an  iid'ant  a  year  old,  tan  be  IritMl  hypti- 
denukally.  The  efteel  slnnihl  be  caiN^fully  watclitnl,  and  Ihe  dose  n- 
[leatiKl  if  necessciry. 

If,  after  tlie  vomit in|j  and  diaiTluea  havi'  ri*a.scd,  Hie  heart's  action 
i-onttnues  very  weak  and  does  not  ivspond  to  Ktimulants,  small  d{jses  of 
diirilalis  should  be  given.  The  ^ireatest  caution  should  be  employed  in 
Usttig  drugs,  however,  as  they  generally  do  more  harm  than  good. 

If  an  absolutely  fresh  and  sterile  milk  «*aii  he  libtained,  it  can  be  iLsed 

as  a  foiuL  as  in  any  of  the  other  forms  tif  gastrfM*nteric  fliseases  wtiicli  I 

teive  aln:'ady  dt^scribed,  but  tor  some  days  ttie  jien^entap/s  of  the  eleuieids 

i/i  the  milk  must  be  mudi  lessened,  and  tlie  rhilti's  slii*ngtli  must  be  suf)- 

portfd  mostly  by  stimulaids  truely  diluted  witli  slerilized  water. 


MVmi 


CHOLERA  ASIATICA 
rhojera  .Vsiatica  is  a  highly  inrections  dis*'ase,  caused  by  the  cnmma 
l>iicillus  of  Koctu  which  maintests  its  ntost  violent  symptniiis  in  thegastro- 
**nteric  tract,  its  symptoms  very  closely  resemble  those  of  cholera  in- 
fainttnn.  The  disease  in  irUknts  should  bt-  diagnosticated  frum  cholera 
infantum  by  tinding  tire  lomma  bacillus  in  lln*  vonntu^  or  in  the  dia- 
«*hargi*s.  ThtTe  are  no  especial  dillerences  bet%vei-n  cholera  iL^iatica  hi 
tile  adult  and  the  same  disease  in  the  iiilatd.  It  is  exceedingly  fatal  during 
infancy  and  i^hihlhond,  and  young  intmits  who  are  attacked  by  the  disease 
« luring  a  cholera  epidemic  seldom  live.  The  treatment  is  the  same  hb  that 
whii  li  has  just  been  described  for  cholera  infantum. 


PERTUSSIS. 

Pertussis  ( whooping- rough)  is  a  highly  infectious  disease,  aftVcting 
fhf  resiJimlory  traid,  characterized  by  periods  of  s|>as[uodic  coughing,  suc- 
ceedrd  by  a  pndonged  inspiration  and  aetompanied  by  a  peculiar  sound 
lulled  tlie  •*  whoop," 

EnoLOitY, — The  cause  of  pertussis  is  protmbly  a  nucm-organism,  but 
Ihii?  organism  has  not  yet  bet*n  delTnitely  detenuined, 

Zusch  fouml  in  tvventy-tivi^  cases  peculiar  sniall  bacteria  iu  the  sputa. 
They  wen*  soineliiiics  sef*ii  in  t  Ininps,  or  masses,  or  in  leucocytes.  They 
uere  more  nunumms  in  mi< tnuphfatc^d  cases,  while  when  nmrked  bmn- 
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wfaoop  whicli  cliameterizes  tlie  diaoiLse  appears.  The  t^iise  of  Lhese 
(laroxy&nis  seems  to  be  a  spasm  of  the  larynx.  This  is  accompanied  by 
a  feeling  of  sufTocation.  The  paroxysm  bc^iis  with  a  fiumlier  of  i^hort, 
spi^modic,  expiraiory  cou^rhs,  siifcoedL*d  by  a  loii^-drawn  iiispirution  and 
by  the  peculiar  whoop.  During  tlie  paroxysm,  especially  iii  severe  cases, 
ttie  face  and  mucous  membranes  beconie  cyanotic,  tlie  eyes  protrude,  the 
*?on}urjctivie  are  congested,  and  the  cfiild  looks  as  though  it  would  die  of 
asph}i£ia.  After  a  few  seconds  the  cliild,  with  a  convulsive  cougli,  expete 
Some  tenacious  niucus^  and  is  then  relieved,  or  the  attack  returns  again, 
^M  again  subsitles^  and  the  symptoms  of  asphyxia  jjass  away.  These 
paruxysms  are  oflen  followed  by  vomiting'.  They  may  occur  only  four  or 
five  Umes  in  tiie  Iwenty^our  hours,  or  agahi  nmch  oftener, — at  times 
tJiirty,  forty,  or  fifty  times.  At  tlie  onset  of  the  attack  the  I'hildn^n  are 
usually  very  much  frightened,  and  either  run  lo  the  mother  or  inirse  for 
aid,  or  go  to  some  part  of  the  room  wiiere  they  can  be  umlistnrbed  during 
Uje  attack.  In  certain  children,  after  tlie  severe  paroxysms  liave  lasted 
for  some  time,  a  small  ulcer  is  formed  on  the  fiienuin  of  iiw  tongue,  from 
being  driven  against  the  edge  of  the  lower  teeth  during  tlie  paroxysms. 
tiring  the  course  of  the  paroxysmal  stage  of  pertussis  it  is  tpiite  connnon 
have  subconjunctival  hemoiTliages  ;  nu'ely  deeper-seated  liemf>rrhage5 
fake  place  in  the  meninges  and  ui  the  deeper  pails  of  the  eye.  In  pro- 
tmcted  cases  petechiee  sometimes  appear  in  the  skin.  Epistuxis  may  also 
occur* 

Examinations  of  the  chest  during  the  attack  have  sliown  that  tlie  put- 

fl^ionarj^  resonance  is  lessened  during  tlie  expiratory  stage  and  is  <^lear 

during  the  prolonged  inspiration.     The  auscultaliun  usuiilly  shows  dimi- 

liilion  or  absence  of  the  respiratory  murmur.     Brouclxia]  rales  are  heard 

Occasionally. 

Eoplik  has  noticed  an  increase  in  the  area  of  tlie  relative  cardiac  dul- 

^ess  dnring  the  paroxysmal  stage  of  pertussis,  wtuch  is  ofleji  accompanied 

J^y  a  slight  blowing  mnrnmr  limited  to  the  apex  of  tiie  hearl.     This  rjiay 

Mrell   occur  from  the  engorged  condition  of  the  rigid  side  of  the  heaii, 

l^'hieh  subjects  tlie  heart  to  a  great  strain  and  juay  tlms  result  in  dilata- 

lion.     The  Iieart-sounds  are  ai>t  to  be  irregnlai*  durint,'  the  paroxystji,  and 

in  protracted  cases  during  the  intervals  tlie  pulse  is  often  brregular  and 

accelerated^  vvlnle  the  respirations  are  not  especially  incri.^ased  unless  some 

eouiplication  has  arisen.     In  severe  cases  of  pertussis  tlie  kidneys  are 

sometimes  congested,  as  shown  by  the  appearance  in  tlie  urine  of  albumin, 

casts,  and  blood-cells*     Sugar  has  also  been  frequently  found. 

Atler  Hie  disease  has  lasted  for  some  weeks  there  is  usually  a  certain 
lunounl  of  oedema  of  the  face,  especially  under  tlie  eyes.  The  paroxysms 
:u\'  precipitated  by  nervous  excitemerd  or  by  an  irritaticin  iij  the  throat  or 
the  respu^tory  tract,  such  as  may  result  either  from  swallowing  or  from 
the  ifdialation  of  dust.  Ttie  stage  which  is  accompanied  by  the  whoop 
md  the  mare  exaggerated  paroxysms  commonly  lasts  for  ttrree  or  four 
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weoks  nr  pvori  longpn  The  imnixysiiis  tiieii  bocoTiH*  I«*s^  Si^vi^iv,  ami. 
aUhoLigh  Ur"  rough  rniiliimt*s,  the  whoop  gradually  btx-omes  li^s  fr^^ijijcnL 
antl  alter  three  or  four  weeks  ceases  entirely.  When  unconipliailerUlie 
dumlifJii  of  (he  thsi-asr  is  usually  tlinn*  or  fiiur  nionttis,  Slij^ht  rliaip's 
in  the  atliioispliere  iir  **xpoftin>.*  will  ^Iw  rise  in  r  relapse'.  The  n*la|m% 
however,  are  not  as  a  rule,  of  a  severe  tj^>e,  and  in  these  casi^s  the  miA 
seems  to  arise  froiii  n*itrw<*d  irritation  uf  fite  sensilivc  oiuetuis  Nieriibrane 
of  ttie  respinUnry  trad  rather  tlian  front  a  fri^sli  uireftion  by  Ihe  spmlk 
genu.  A  persistent  eough  following  an  attack  of  pertussis  may  sonif^tiuifs 
be  cauised  by  an  insidious  tonn  r>t  tinirielio-pnetimonia. 


■ 


\**  tb  I  rill  IT  TummysTiii.     Ki-nmli^   I  yi*nT9  tAft 


Fig.  1  17  leef'''*^''^'*^  i*'  *  hilil  during  a  j>arf»xysni  of  niufjhinif  in  pi^rhissis,  Sh«p  hm\ 
jnst  f lectin  to  nuii^ti,  Imd  bwonte  t!edd«i!cjly  ryaindir,  nml  wsis  aidintr  Un*  rxpirnktrt 
t^fTcirL  by  l>i*ndin|^  furward  suid  piadni^  hi*r  luuiiis  im  her  ktit*<*s  ul  the  aifnnent  the  iihri(o- 
gr-tpli  Wii?i  hiti'h. 

The  peril  Hi  ul'  infeetion  is  suppostnl  to  last  ff»r  a  ct^Hain  time  ader  the 
wlioop  liajs  rea^ed»  and  if  tlie  euugh  (^onttiuies  it  is  well  to  allow  for  a 
period  of  infection  of  three  weeks  aller  tins  cessittion.  ft  is  j>iissible, 
however*  that  the  whoop  may  occasionally  oeeur  for  long  periods  after 
the  rhild  h^is  c't*ased  to  be  a  soun-e  of  infection  lo  otlier  individuals. 

ComeucATioNs, — The  mrnplieations  whirh  arise  in  pertussis  arc  usually 
of  a  gmve  !iature.  The  dan^ei-s  from  lien)f)niui4?c*s,  unless  in  the  Ibrni  in 
which  they  occur  in  ttie  meninges,  are  not  greaL     The  complication  of 
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hniiicho-iineyfiioriia  is  v^jry  serious,  and  ofLun  fataL  Tht?  especial  susrt^p- 
filiilily  of  thi*se  c-asi-s  to  the  developniLnit  of  some  fonji  of  tuberculosis, 
i-^jK-rially  a  tulxTriilar  brnrH-liD-pueiiinoiiia,  renders  the  stage  of  con- 
Viih^sfcnce  <»r  de(*liue  one  whit'h  dtniiaiMls  rnosi  earetii)  observation, 
Sevrn^  and  even  fatal  emphysema  may  oet  iir  in  pertussis. 

Ciniviitsions  may  arise  not  infre(|uenlly  in  intants  and  etid  fatally* 
Thin'  an*  usually  caused  by  general  reflex  dblurbanee,  by  eerebraf  ei»i> 
^-"stiuri,  or  by  some  cerebnil  lesion.  Spasm  of  the  ^dotiis  may  also  very 
nirciy  cause  death  in  greatly  dc^biliUded  children.  Excessive  and  obsti- 
ruiti?  vtuuitin^  at  times  becomes  a  serirms  complicatinii,  and  may  nnlnce 
^*it'  cluld*s  stn^ngtli  (o  a  point  wlucli  utlen  gives  rise  h>  a  doujit  as  (u  its 
rtx'y%'er)%  U  is  an  especially  gi-avt^  complication  in  infants  who  are  alr*3ady 
Mni^-h  debilitated.  Grave  inteslhial  etHnfilicalions  an*  liablr  to  occur, 
'^^pecially  in  tlie  summer, and  a  proncnnued  atropine  condition  is  not 
Uncommon  when  the  disease  is  at  all  pn>lon^d. 

Diagnosis, — The  diagnosis  of  pertussis  ran  not,  as  a  rule,  be  niade  until 

the   child   whoops.      Sometimes,    however*    wIhui    another  child   in    the 

feinily  has  undoubted  pertussis,  a  spasmodic  cougli  may  allow  tlie  dia^- 

iKjsis  to  be  made  before  the  whoop  has  developed,     it  is  pnjbable  that  a 

cliitd  may  have  pertussis  wilhoul  at  any  time  developing  the  whoop.     In 

douhlful  cases  an  examination  ot*  tlie  blood  in  refen^m^e  to  Ih**  presence 

of  ail  increased  wtiile  blood  count  consisting  laiTtrely  of  lymphocytes  may 

«i.id  itt  making  the  dui^fiiosis. 

In  some  children  a  simple  catarrhal  laryngitis  will  simulate  (lertussis 
quite  closely  I  but,  althnuj^d)  in  these  tases  ttiere  are  paroxysms  of  spas- 
tiiodic  conghinj?,  a  jimimtuit  i*d  wlioop  does  not  occur,  and  the  symp- 
toms do  not  progressively  increase  and  last  tor  a  long  i>eriod.  The  diag- 
nosis of  pertussis  can  usually  be  made  by  the  swollen  aspect  of  the  face, 
tlie  paroxysmal  cough  followed  by  Itie  expulsion  of  tough  mticns  and 
Vomiting,  and  the  long  duration  of  the  id  tack. 

PrognosiSp — Pertussis  is  a  very  serious  atleclinn  in  young  infants,  and 
also  in  older  children  wtio  are  debilitated  or  poorly  eared  for.  When 
ll  ts  complicated  it  is  one  of  the  most  tVdal  diseases  which  occur  iu  early 
tife.  When  h  occurs  in  oldiT  children  the  prognosis  is  favoratjie,  [pro- 
vided that  they  have  previously  been  well  and  strong,  that  they  are  well 
taped  for*  and  that  no  ronipHr-atlons  arisr. 

In  some  cases  youn^^'  iiifanls.  if  their  vitality  is  unusually  good,  and  if 
they  an?  tmrefully  nursed  and  made  to  take  a  sufficient  amount  of  food, 
show  remarkable  powen?  of  resistance  iluring  attacks  of  pertussis. 

A  emsii  of  tliis  kind  that  cuiue  iiutlt»r  my  car«*  \vm  Ihiit  of  tin  infiinl  JIvp  tnnnihs 
uliL  In  Mortli  %lw  suITer^d  rrtirn  iiii  iiUiirt  t>f  epiiktnir  inHueriKJi,  wliit'li  h%i^U*d  nUonl 
Iwdvu  days,  uiiil   frtiiii   niiit^h  slu*  tirially  recJivt^retL     Stie  Wiis   tlif-ri   iiUacktiil   with 

|ir>**iiles,  ami  afl#*r  the  tfTiifKraluni*  had  fallen  to  tlie  normal  [Mjint  slu'  was  lukea  wini 
^rtuiBi?<,  Afler  two  i>r  tlirt^e  diiys  the  i-ougti  inrri^a^^rd  in  iscvt^rily,  and  an«?r  two 
■fiikJi  the  inf;4rit  tiegan  to  whcwp.     The  attai^k  la^^ted  for  two  monttts,  and  she  llnally 
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recovered.  During'  the  whole  coarse  of  the  disease  she  took  over  60Q  c**',  (20  uuikts) 
of  modified  milk  in  tlie  twetity-four  hours,  and  for  a  short  time  small  dcisef  of  brandv 
were  ^iveii.  No  drugs  were  administiired*  The  lemp^Tnture  varied  frniu  a7,2^  tn 
37,7'"  C.  (99^  to  100^  F.y 

Prophylaxis, — Pertussis  is  so  highly  contagions  a  ilisease,  and  ina)  b« 
so  serious  an  affertion  in  certain  children,  that  a  riind  prophylaxis  slio^W 
be  enfort'od*     11  is  tlie  duty  of  those  who  take  care  of  children  with  i^'^* 
lussis   to  see   Ihat    they  are   isolated    during   the   whole    course  ol    ^^^'■ 
disease. 

Treatment. — In  the  treatment  of  pertussis  we  must  take  into  r^^^^' 
sideration  I  he  age  of  tlie  individual,  the  stage  of  the  disease,  and  the  pX*^"^ 
ence  or  absence  of  complications.     In  the  early  months  of  liXe*  af\er  ^^^^ 
disease  has  lasted  for  a  week  or  ten  days  and  has  become  more  seve^*^" 
the  infant  will  usually  show  symptoms  of  general  circulatory  dist urban  -^^^^ 
Tlie  great  strain  thrown  upon  the  heart  during  the  paroxysms  quic^^ 
affects  the  general  strength  of  the  infant,  a  marked  interferem^e  with   - 
nutrition  soon  appears,  it  loses  in  weight,  and  often  refuses  its  food,     *— 
times  it  will  become  somewhat  cyanotic  even  between  the  paroxysms*  ar"* 
there  is  danger  not  only  from  the  severity  of  the  paroxysm,  but  also  fro^  * 
the  vitality  of  the  infant,  which  may  be  so  much  interfered   uitli  as  ^ 
prevent  its  recovery.     In  eases  of  this  kind  the  nursing  is  of  the  utmos^ 
importance-     The  infant  should  never  be  left  alone,  should  always  b"^^ 
taken  ii|>  whenever  a  paroxysm  is  afjproaching,  and  should  be  assisted  ii.  *       . 
appropriate  ways  until  the  paroxysm  is  over.     Holding  the  infant  in  dif^t-^^ 
ferent  positions,  sometimes  bending  Uie  head  and  body  forw^ard  at  th^ 
end  of  the  panjxysm  so  as  to  aid  by  gravity  the  expulsion  of  the  tenacious*-* 
nmcus,  is  desind>le.    At  times,  also,  the  linger  covered  with  a  thin  cot  ton  <r*^ 
cloth  can  be  quickly  introduced  into  the  throat  and  the  niuriis  withdrawn  ^' 
in  this  way.     It  is  of  the  utmost  importance  that  the  infant  should  be 
surrounded  continually  by  fresh  air.     For  this  purpose  two  rooms  should 
be  used,  if  possible,  one  of  wiiich  should  have  all  the  windows  thro^ni 
wide  open,  so  that  the  ah*  can  be  rompletely  changed  before  the  infant 
is  brought  into  it,  ami  the  patient  should  be  alternately  taken  from  one 
room  to  the  other,  the  temperature  of  the  rooms  being  kept  as  equable  as 
possible- 

The  nutrition  of  Ihe  infant  is  so  easily  affected  that  the  utmost  atten- 
tion should  be  paid  to  tiie  administration  of  the  food.  Small  quantities 
of  a  milk  carefully  modified  to  suit  its  digestion  should  be  given  at  frequent 
intervals,  preferably  after  the  occurrence  of  a  paroxysm,  as  it  is  then  more 
likely  to  retain  the  milk  in  its  stomach  a  sulKicient  length  of  time  for  it  to 
be  absorbed  before  the  next  attack*  The  amount  of  food  whi(*ti  the  infant 
retains  in  the  twenty-four  hours  is  an  impfjrtant  factor  in  tlie  treatment* 
In  infants  of  from  six  iu  Uwh-a  months  at  least  600  to  7*50  c*c.  (20  to  2n 
ounct:'5)  of  milk  should  be  taken  ajid  retained  in  the  twenty-four  hours. 
When  the  amomd  is  lessened  to  300  or  450  c.c,  (12  or  15  ounces),  the 
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s  nuWfton,  as  a  rule,  suiters  to  surh  an  oxft^ul  tliat  uril^^ss  I  his 
lOUiil  cun  In*  inrri*i*S(*fl  a  fatal  issue  is  likely  to  result, 
StiifuilariU,  in  tin*  forui  of  brandy  or  whiskey,  should  be  given  early  in 
Ihe  attiitk.     Wlien  the  cyanosis  is  a  prominent  feature  and  flie  pulse  is 
Irregular  and  interniitlini^,  small  iloses  of  digitalis  should  be  jriveii,  adapted 
to  the  a|,H*  uf  the  rlulct,  as  in  Table  64,  on  page  48G.     In  these  eajses, 
ftlso,  lilt?  adniinistnition  of  oxygen  is  a  valuable  adjunct  to  tin*  trt»atnienL 
At  Oic  h*%4d  nf  \\\t*  nltiivk,  when  the  paroxysms  are  sev<Te  and  espe- 
cially frequent  at  niglit,  Uie  burning  of  eresoline  in  the  room  at  nighl  is 
Bomeiirnes  benefieiaU     In  tlte  milder  tbmig  of  tlie  disease  w liirh  are  not 
,cconipaniixl  by  Mie  mnrt'  severe  symptoms  just  einMiieraled»  l>elludomia 
atropine  often  provi'S  valuable.     There  is  no  drug,  however,  wluch  is 
eific  for  pertussis  at  any  age. 
For  older  <::hildren  wliose  health  tias  )>n*vioiisly  been  good*  lliere  is 
o  espeeiat  treat  merit,  exrejjt  tliat  lliey  should   liave  as  mueli  It<*sIi  air, 
from  ilust,  as  possible,  and  tliat  food  sliould  lie  given  them  after  iJu?y 
;ave  vomited. 

Wlien  eoniplieations  arise*  the  treatment  Is  Ihat  of  the  complieating 
ijseiise* 

111  aises  which  an.*  prolrarled,  a  f  tiange  of  air,  eittier  to  the  eountr>*  or 
the  ^a-shore  at  suitable  shusoms,  is  often  followed  by  an  apparent 
orteniiig  of  the  dumtion  of  the  attaek. 
In  some  eases,  even  in  older  children  and  where  no  complications  are 
^^<*st*nt,  tlie  atbick  of  pertussis  may  be  so  seven^  *us  to  prove  serimis. 
NoHhrnp  reports  tlie  case  of  an  infant,  under  one  year  of  ^ige,  who  di**d 
durin&r  a  violent  paroxysm  m  pertussis,  antt  in  wlioni  the  autopsy  showed 
i*xtcttsive  vesicular  emphyscMua  witli  gn*at  distention  of  the  walls  of  the 
«Jv4*<ilL     The  following  case  occurred  in  Tny  practice: 

X  baf,  six  y»*iirs  ul«l.  h;u]  IisilI  j^Tliiiisis  fcrr  tivi'  wi't^kn.  For  twci  w*^ek??  pn-vious 
lo  my  !**ftn^  him  tin*  nmyiU  bid  Uvvn  su  l'i"**qu**nl  uiul  S4i  cnnststntly  ncc-niupiitiirtl  by 
vomit  ini^  Ihat  Uit*  rhild  tun  I  iM*t?n  tmitble  tii  rt*tuiri  imy  ftuMl,  H**  wa»  very  mudh  cmn- 
ciatet]^  ami  Will*  »**  WHJik  Uinl  h»»  riMiM  dot  ^tiim!,  Tlu^  citntiitioii  la^ti^ij  fcfr  n  w^rk 
»r  t*»n  (lays  :  bf  iht»ii  In^gmi  In  impnivi-,  ;itii1  liriaily  nn-uviTi'd  eutir*/iy,  Th^rt*  wen?  uo 
oomplicatJofiH. 

ACUTE  INFECTIOUS  OSTEOMYELITIS. 

Acute  infections  osteon lyiditis  is  an  acute  arllirilis  attended  by  sup- 
pamtioii  at  the  joints.  It  has  been  desrrib**d  untbT  varkms  other 
IMimtri^  iiUch  as  iieith'  urthntlM  of  tn/anh^  ur^utr  pttntfrut  npioritm  of  ttJ'antM^ 
aeui^  rjtiph^miijt,  and  ptfirmin  nf  tiw  ban*', 

Etiou)«v.^ — ^Nichols  has  shown  that  ai'uti*  inlV-etious  osteomyelitis  is 
Mil  acute  innamniation  of  lione  thu*  tu  any  i^rtc  uf  a  number  of  patho- 
l^nic  on^niBms,  tience  osteomyelitLs  is  not  a  speeitic  disease,  but  beloniirs 
U}  llie  (rrnnp  of  sejKtir  pyiemijis.  The  sf*ifiiiyh>coef'ns  jvvo^enes  aureus  h 
thf  onnujisin  tliat  most  connuonly  |>nidures  tlie  disease*     An  early  period 
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or  development  ttrid  tht^  exaiitlieiiiata  pretlisposi*  tti  fistpotiiyelitis.    Tmii- 
tualLsm  inusl  Ik«  recognized  as  an  exeitiiig  cause, 

PATHoLotiV, — In  infants  [lie  disease  coniuiunly  uncinates  fnjm  a  st-plir 
infection  of  the  unibilicns  or  pharynx.     The  process  aliaeks  th*»  \m^ 
niarrow   priuiarily,  acid   I  lie   joints  berunie  seeiindiirily  iiivoived  if  Hie 
process  origiriales  or  extends  to  the  end  of  the  bone  and  is  not  liraiW 
by  the  shafl.     The  joint   infeeUini   may  come  either  from  sepamtiori  ui 
the  epiphysis,  whieli  is  \siiolly  or  in  part  intra-ca)jsnlar,  or  tmmi  a  t^rowib 
of  pyogenic  oi^nisnis  alonp^  the  blood-  or  lynipliHL-hannets  of  the  i*(jipb- 
ysis,  frequently  settinir   up   an   osteomyelitis   of  tlie   ossitied   portion  i*l 
the  epiphysis  and  spreading  the  nee  into  the  joints.     The  two  alTedioris. 
there foR%    represent    diflei*ent    phases    of    bone    infeetion,    mther  iUm 
diflerent  diseases  of  the  bone.     The  morbid  process  sonieymes  inijalvc* 
tlie  entii"e  structure  of  the  bone,  inchiding  the  periosteum. 

Osteomyelitis  be|jrins  as  a  hypenemia  of  the  bone-marrow,  l-aler, 
suppurative  foci  of  a  dull-yellow  or  grayish  color  appear,  whilt*  in  st*v**n' 
cases  the  entire  marrt>vv  becomes  purulent  and  the  Havei'siaii  canals  nf 
the  cortical  portion  become  tilled  with  i>us.  Metastatic  al>scess*'S  and 
thrombosis  of  tlie  veins  of  tlie  marrow  may  frdlow.  \^Tien  tlie  infecliofi 
enters  the  joint  the  t^artilafre  is  softened  and  destroyed  and  an  abscess  is 
formed.  Osteomyehtis  niay,  liowever,  be  the  cause  not  only  of  a  3ii|*- 
purative  but  of  a  simple  inflammation  of  the  joint. 

Symptoms. — The  onset  is  sudden  and  sometimes  marked  by  a  cliiJI. 
There  art:^  severe  constitutional  symptoms  of  feve^r  and  inteiLse  pain 
usually  shaqjly  localized.  The  part  affected  is  swollen,  reddened*  and 
tender,  and  if  a  joint  itself  is  involved,  the  swellinir  which  b  at  tinft 
tense  soon  becomes  fluctnatin^r.  From  the  be|?tnniog  r>f  thi*  disejise  the 
signs  of  sepsis  are  manifest  by  the  high  intermittent  fever,  rapirl  pulse 
pronounced  leucocytosis,  and  gjeat  prostration.  In  exceptional  cq&?s 
these  severe  constitutional  symptoms  may  not  be  present.  In  nipid  aises 
death  may  occur  ui  three  or  four  days,  but  tlie  disease  is  ^^i^m-nilly  pn*- 
longed  for  one  or  two  weelts. 

DiAGxosrs. — The  diflerential  diagnosis  is  to  be  made  rluellv  fron* 
articular  rheumatism,  from  which  it  is  to  be  distinj^uistMnl  by  the  sur- 
rounding soft  parts  being  much  less  involved  and  the  genend  symptoms 
much  more  severe  in  osteomyelitis,  and,  if  the  diseaEe  occurs  in  llie  &Tsi 
two  years,  by  the  rarity  of  rheumatism  at  so  early  a  period* 

Fmm  tiLbennilosis*  osteomyelitis  is  to  be  dilTerentiated  by  the  slow 
onset  of  the  former  and  the  primary  lesion  generally  sliowing  itself  in  the 
shall  4jf  the  }>one  in  Ihe  latter,  while  in  the  former  the  e|)ipliysis  is  usualh 
first  attacked.  The  proct-ss  of  osteomyelitis  may,  hiJWi*ver,  attack  the 
epiphysis  and  extend  to  the  joint.  The  pi'esence  of  a  leurocytosis  in 
osteomyelitis  is  also  of  great  aid  in  the  diagnosis. 

pBodKosis. — The  prognosis  is  very  im favorable  unless  iinnieitiate  and 
radical  sui^ichI  interfen?nce  is  carried  out 
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Timmr  itltms.  i^f  t*irf'<'  yi^iir»  liumUini  in  a  girl  of  ei-j  yi  ur-.  I  h-  dii^inji'doti  i>f  Ijitiir  iih>Hc  im  mmtUy 
<^»p,rt,.._i  i.  Ti..  .-^  *  FTi^il  bAlI  of  the  ppipUyRimf  Ihe  femur  auil  Ui  the  jiiiljiLtciil  f«>filuri'^  iif  the  rtLu]jhy- 
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Treats!  or. — The  treatment  is  essentially  surgioal.  Where  osteomye- 
litis of  the  shall  of  a  long  bone  is  found  at  operation,  all  of  the  affected 
portions  should  be  removed,  even  if  a  considerable  portion  of  the  shaft 
is  taken,  experience  having  shown  that  new  bone  will  soon  form,  and  that 
^  serviceable  limb  is  the  usual  result  in  the  leg  and  forearm. 

Prevention  of  septic  infection  of  the  umbihcal  cord,  and  of  the  w^ound 
slier  the  cord  has  falfen  off,  is  important  as  a  matter  of  prophylaxis, 

Tiie  follo^\ing  ease  came  under  my  obsen^ation  at  the  Infants'  Hospital : 


r  An   infant,  one  nuuith  ulcj,  was   admilit^d  to  the   hospilal  November  16.     The 

parents,  who  wer*?  Ihilians,  were  seemm^ly  heailhy  and  had  one  other  child,  a  gift, 
Who  was  alfio  reported  lo  he  healthy.  One  week  previouii  to  entrance,  what  was 
^^icritied  fts  a  **rt*d  FSL<!h**  appeared  on  the  abdomen  and  spread  down  the  letl  leg. 
II  Uisted  about  fonr  da^s.  Two  nijg'hls  previous  to  entering  the  tirjspital  Uie  infant 
bad  cried  seemingly  t'rorn  pain  on  tnovement  of  the  legs.  There  had  hvan  some  dis- 
etiai^e  of  pus  from  the  umbilicus  which  had  never  healed.  The  infant  appear*^d  to 
l>e  well  nourished  and  of  good  color,  with  no  abnormal  appearances^  excepting  that 
Uif!  umbilicus  had  not  healed,  and  also  that  ttie  lower  ihird  of  the  left  thigh  was 
swollen  so  as  to  be  twice  as  large  as  the  right  thigh,  and  that  the  skh\  in  this  region 
^Nras  red  and  shiny.  The  left  leg  was  held  stiffly  and  somewhat  flexed »  the  knee  being 
t>ent  almost  at  a  right  angle,  and  botli  in  front  and  over  the  anterior  tibial  gr<:mp  of 
luseles  and  over  the  calf  there  was  a  brawny  feeling  without  fluctuation  or  localized 
[Klerness* 

On  the  day  following  entrance,  the  brawny  itifillratmn  was  less  extensive.  The 
temperature,  however,  remained  over  40**  C.  (104°  F.).  On  November  19.  a  vertical  in- 
^ftion  was  made  from  the  inner  side  of  lite  head  of  the  tibia  about  four  inches  down- 
'irard.  This  revealed  a  tibial  abt^cess  under  the  periosleuni»  which  w^m  separated  for 
^wo  inehes  both  in  front  and  behind.  The  cartiktginous  epiphysis  was  separated  and 
fteely  movable,  and  the  Ixme  of  the  shaft  was  red,  rough,  soft,  and  covered  with  small 
Meeding  points.    The  upper  two  inches  of  the  shaft  were  removed,  revealing  what  ap- 

^pra^ed  like  hard,  healthy  bone.  A  counter-opening  was  made  in  the  calf,  and  after 
irrigation  a  sterilized  dressing  was  applied.  The  temperature  continued  between  39° 
wm  40*  i\  (102. 2*^  and  104**  F.). 
On  changing  the  dressing  in  the  afternoon,  the  lower  surface  of  ttie  upper  epiphys- 
eal GAnilage  looked  gray  and  opaque,  but  at  the  next  dressing  several  bleeding  points 
weitE  seen  in  the  epiphysis  and  the  wound  looked  well.  A  swelling  had  suddenly 
tppeare^  aver  both  nnitleoh,  and  an  mcision  lei  out  some  greenish  pus.  A  small  area 
of  the  hone  was  curetted  at  this  time. 

Some  hours  later  a  swelling  appt- ared  over  each  wrist,  which  was  drained  by  two 

Iindsions,  one  over  each  styloid  process.  No  communieatinn  was  found  with  I  he  bare 
bone.  The  skin  was  found  tu  pit  on  pressure,  and  to  be  slightly  reddened  over  the 
bi^pH. 

On  the  following  day,  Novemtier  22,  the  infant  was  found  to  be  jaundiced. 
Fluctuation  ajipeared  and  tlie  arui  was  freely  opened  from  the  coracoid  process  lo  the 
dbow*  An  opening  was  also  made  at  the  posterior  tionier  of  tlie  deltoid,  as  pus  was 
dbmv«ted  along  the  long  he»id  of  the  biceps.  The  shoulder  was  then  irrigated  and 
drained. 

■  Ttie  cultures  which  were  taken  from  each  of  these  abscesses  showed  no  growth 

«icepting  the  one  (rom  the  tibia,  where  staphylococcus  aureus  wiis  found  in  abundance. 
It  was  aflerw.ifds  noted  tliai  this  growth  had  not  tjeen  four^d  elsewhere  because  the 
Wm  wh«?re  the  cultures  had  been  bakeii  had  ln^en  overheated. 

On  th«  following  morning  the  hand  and  arm  were  blue,  cold,  and  swollen.     No 
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pulse  eouid  be  felt^  anti  the  tissues  iii  the  wound  were  almost  black,     Ttit*  child 
nine  days  after  tbe  first  symptom  pointing  to  an  ajfection  of  Ihe  bone. 

The  aniopsy  was  tnarle  three  hours  after  ileaih,  and  was  iuttresting  in  IIiaI  it  ' 
showed  no  abscesses  which  cnuld  not  he  trac^-d  to  mnltiple  osteomyehtis-  There  wits 
almost  entire  iibsence  of  pathological  elianjsfes  in  the  viscera.  A  sepaniHofi  of  Ih** 
epiphysis  had  occurred  at  tho  lower  end  of  the  h^fl  tit>ia  and  fibnla,  the  upper  end  td 
the  left  fetnur,  ttie  lower  i'rtd  of  both  radii  and  ulnie,  and  the  upper  end  of  ihi?  right 
hnmerus,  with  soflening  of  the  bone  and  pus.  No  thrombi  were  found  in  the  right 
axillary  vessels,  the  whole  right  arm  to  the  wrist  being  swoljern  and  diseolored*  and  on 
cutting  into  it  a  red  serous  fluid  flowed  out  of  tins  phlegmonous  infjammation,  i'ul- 
tures  frojn  the  heart*^  blood,  kidneys,  and  liver  showed  no  grow^tb^  but  from  th«  bip- 
joint  and  tibial  marrow  there  was  an  abundance  of  pure  stajihylocucrus  aureus,  ami 
from  ttie  phlegmonous  arm  a  faint  growth  of  streptococci.  Blood-serum  was  Uie  cul- 
lur-e  medium. 

The  case  showed  a  rapid  septic  infection  confined  to  the  t>one-marrow  and  boGe  of 
the  stiafls.  Several  loog  bones  were  affected,  unaccompanied  by  any  inflamniaLion  of 
the  lymphatic  glands^  or  of  tbe  internal  organs. 

pure  cultures  of  E^taphyloeoci-ys  aureus  wero  obtained  from  the  left  tibia  and  liip, 
and  as  tliere  was  no  discernible  difTerenre  in  the  appearance  of  the  three  bones,  it  is 
probable  thai  the  same  micro-organisms  had  existed  in  all  the  iaflamed  bones*  Thf 
streptocot-TUs  infection  of  the  arm  wiis  probably  due  to  accidental  inoculation  ui  the 
time  of  the  operation.  The  shoulder-  and  hip-joints  contained  pus,  but  the  knee  and 
wrist  escaped.  Tbis  is  to  be  explained  by  tlie  anatomical  relation  of  llie  epipliysis  lo 
the  capsule  of  tbe  joint.  When  the  epiphyseal  line  reaches  within  the  joint-capsule  pus 
can  reach  the  joint  whenever  the  epiphysis  is  separated  by  suppuratioji»  and  this  rela- 
tionship existed  in  tbe  hip*  and  shoulder*join(s.  In  the  wrist  tbe  capsule  i^^  inserted 
into  the  epiphysis  of  the  radius  and  ulna^  and  not  into  the  shaft,  so  that  pus  to  reach 
tlie  joint  has  to  pifrforate  the  cartilagiiujus  epiphysis.  This  is  more  diftirull  than 
when  the  suppuration  can  pass  directiy  Uam  the  epiphysis  into  tlie  joint.  The  sanir 
is  true  of  the  upper  epiphysis  of  the  tibia,  for  tbe  capsular  ligament  of  the  knee  ilors 
not  cross  the  epiphysis  hut  is  inserted  into  it,  therefore,  when  separalion  occurs,  the 
pus  burrows  under  the  periosteum,  but  does  not  break  into  the  joint 


RHEUMATIC  FEVER 

Rheumatic  fever  (aeute  articular  rheuniatisin)  is  an  acute  infectious 
disease,  non-contagious,  affecting  usually  a  number  of  joints,  and  showinf 
a  tendency  to  irrftannnation  of  tlie  endocardium  and  pL^ricardium. 

Etiolocy.^ — The  cause  is  unknown,  but  there  is  sucli  an  intimate  reia- 
lion  between  articular  rheumatism  and  endocarditis,  a  disease  wlijch  has 
been  pmved  to  be  of  bacterial  origin,  that  the  disease  is  now  considered 
to  be  produced  by  some  specific  organism.  Tonsillitis  is  such  a  frequent 
initial  symptom  that  it  is  possible  that  it  may  be  the  point  of  entnmee 
of  the  infection.  Although  acute  articular  rheumatism  may  occur  at  any 
age,  it  is  very  rare  in  irj fancy,  and  comparatively  rare  in  early  cluldhood* 

The  subacute  attacks,  chamcterized  by  a  moderate  heightening  of  the 
temperature  and  milder  symptoms,  may  occur  in  childn^n,  and  are  more 
apt  to  be  complicated  by  endocarditis  and  perieardilis  in  ctuldhood  than 
in  aduit  life.  They  may  last  for  many  weeks  and  finally  become  chronic. 
Exposure  to  dampness,  to  cold,  and  to  sudden  and  great  changes  in  teni- 
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perahin*  are  important  predisposing  tauses.  One  attack  predisposes  to 
ai  lilt  her* 

Tilt*  symptoms  are  so  variifd  and  so  similar  to  those  of  a  septic  infec- 
tiuih  as  evidt^nced  by  the  character  of  the  fever,  the  iiivalvernent  of  the 
sertiiis  inembraneSi  the  tendency  to  relapse,  the  sweats,  and  the  leiicocy- 
tosis,  that  it  corresponds  closely  to  the  type  of  an  acute  infection. 

Pathology.— There  are  no  fesions  which  especially  characterize  the 
pathology  of  the  disease.  According  to  Osier,  the  alTected  joints  show 
hyperaemia  suid  swelling  of  the  synovial  membranes  and  of  the  liga- 
mentous tissues.  There  may  be  a  slight  erosion  of  the  cartilage.  The 
fluid  in  the  joint  is  turbid,  albuminous  in  character,  and  contains  leuco- 
cytes and  a  few  fibrin  Hakes.  An  extensive  efTusion  into  the  joint  is,  how- 
ever, uncommon.  Pus  \b  very  rare  in  unc*omplicated  cases.  The  blood 
usually  contains  an  excessive  amount  of  fibrin.  In  the  secondary  rheu- 
matic iijflammations,  such  as  pleurisy  and  pericarditis,  vainous  pus  oi^gan- 
isirts  have  been  found,  possibly  the  result  of  a  mixed  infection. 

SvMPTOsis,— Tlie  onset  of  the  disease  is  usually  acute,  and  is  charac- 
bfized  by  loss  of  appetite,  fever,  swelling,  tenderness,  and  redness  of  one  or 
more  joints.  Pronounced  redness  and  swelling  of  the  joints  are  not  so 
marked  as  in  adults.  The  temperature  and  pulse  are  usually  moderate, 
although  in  the  beginning  of  ttie  attack,  following  ttie  rule  of  acute  infec- 
tious diseases,  a  sudden  rise  of  temperature  to  ^9A°  to  40°  C.  (103°  to 
IW  F,)  is  not  uncommon.  The  pulse  and  temperature  soon  fall  several 
degrei'S  hi  the  course  of  the  disease,  and  then  gradually  become  normal, 
iii^leiss  some  complication  arises. 

As  the  dise^e  progresses  the  tongue  becomes  coated,  although  not 
SpeeiaJly  drj\  The  urine  is  diminished,  high-colored,  and  ver>^  acid.  On 
>lmg  it  deposits  urates.  The  chlorides  are  diminished.  A  characteris- 
Ik  symptom  is  profuse  and  acid  sweating,  having  a  sour  odor.  Later  in 
the  disease,  if  the  sweating  Ls  persistent,  the  perspiration,  according  to 
Osier,  may  become  neutral  or  alkaline.  The  mind  is  usually  clean  The 
joints  are  apt  to  be  invaded  successively,  the  joint  iXrsi  affected  sometimes 
becoming  decidedly  less  painful  and  swollen  as  the  next  joint  is  involved. 

The  child  presents  a  picture  of  dread,  fearing  tiiat  tlie  attendants  will 
louch  or  try  to  move  it;  in  fact,  any  change  in  tiie  posture  necessitating 
motion  of  the  ailected  joints  is  strenuously  objected  to.  Ansemia  de- 
velops with  great  rapidity,  and  a  marked  leucocytosis  is  present  The  dis- 
ease runs  a  varying  course  of  from  three  to  six  weeks,  unless  complicated 
by  some  ottier  disease*  In  some  cases  an  endocarditis  may  appear  before 
the  development  of  ttie  rheumatic  symptoms.  Delirium  occurs  not  inire- 
i^uently  in  cases  of  rheumatic  fever,  and  may  often  be  traced  to  the  toxic 
efl'ects  of  overdoses  of  the  salicylates. 

Complications, — ^The  most  frequent  complication  of  ariicular  rheuma- 
Ufloi  in  children  is  etuf^yeardUw.  The  onset  of  the  complication  is  usually 
diaracterized  by  precordial  pain,  rise  of  temperature,  and,  on  physical 
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examination,  a  sofl-blowing  systolic  murmur  of  nutral  orifin.  Although 
heeniic  muniiurs  may  develop  in  the  course  of  acuLu  articular  rheumatism, 
yet  the  organic  murmur  of  endocarditis  is  so  nxuch  more  common  that  its 
presence  should  be  looked  upon  as  a  possible  grave  lesion  in  every  case, 
and  the  heart  should  be  carefully  examined  at  each  visit  for  the  purpose 
of  detecting  a  murmur  as  soon  as  it  is  perceptible.  In  some  cases  the  ■ 
endocarditis  begins  very  insidiously  without  noticeable  symptoms  referable 
to  the  heart,  and  in  children  there  is  a  special  tendency  to  dilatation. 

Next  to  endocarditis  the  most  frequent  complication  is  perieurdUiM^ 
which  begins  with  a  pericardial  friction-rub,  usually  under  the  middle  or 
Tipper  part  of  the  sternum,  with  pairi  and  precordial  distress,  and  later 
with  the  usual  mechanical  symptoms  of  dyspnoea  and  orthopncea,  as  de* 
scribed  under  pericarditis.  The  disease  is  often  associated  with  endo- 
carditis, but  does  not  usually  occur  at  so  early  an  age  as  endof^arditis,  the 
middle  period  of  childhood  being  most  prone  to  the  tlisease.  Especial 
mention  should  be  made  of  the  delirium  connected  with  pericarditis. 
When  a  pericarditis  is  accompanied  by  effusion,  the  fluid,  in  children,  is 
espec!ially  likely  to  be  purulenL  Of  the  other  more  rare  complications 
can  be  mentioned  vijfoeartlitw^  pneunmniu^  pfewnVy,  and  periiofiUis^  also 
certain  cerebral  complications  usually  associated  witti  hyperpyrexia  and 
represented  by  delirium,  coma,  and  convulsions.  Tiie  relation  between 
chorea  and  rtieumatism  is  slated  on  page  J>17, 

Varir>us  forms  of  cr^h^mui  appear  in  the  rourse  of  rhenmatism.  A 
rather  uncommon  symptom  in  this  country,  altliough  iii^euiingly  more 
frequently  met  with  in  England,  is  the  development  of  small  subcuta- 
neous fibrom  tmmrs  atta**hed  to  the  tendons  and  fasciae  in  any  jmrl  of 
the  body  or  limbs.  They  seem  to  be  closely  associated  with  rheumatism, 
are  espetnally  frequent  in  children,  and  are  cormected  with  rheumatic 
endocarditis. 

Diagnosis, ^— The  diagnosis  of  rheumatic  ffver  is  made  by  the  presence 
of  the  characteristic  symptoms  of  high  fever  of  acute  onset,  foMowed  by 
localizing  symptoms  in  one  or  several  joints  of  redness,  swelling,  tender- 
ness, marked  pahi  on  motion,  and  leucocytosis.  The  disease  is  to  be 
diflerentiated  from  several  aflections  which  closely  resemble  it. 

From  Amde  OdrmnyvMis. — The  diagnosis  is  made  principally  by  the 
greater  intensity  of  the  localizing  symptoms,  the  involvement  of  the  epiph- 
yses or  the  shall  of  the  bone,  rather  than  the  joint,  and  the  prt?sence  of 
more  pronounced  constitutional  symptoms  in  osteomyelitis.  Moreoi'er, 
there  is  less  tendency  to  a  multiple  affection  of  the  joints. 

From  Miiiiipk  Secondary  ArikriiU, — Infections  of  the  joints  may  occur 
in  connection  with  gonorrhoea,  scarlet  fever,  dysentery,  and  cerebro-spinal 
fever,  but  the  differential  diagnosis  can  usually  be  made  without  diffi- 
culty by  the  course  of  the  symptoms,  the  tendency  to  involve  but  one 
joint,  and  the  recognition  of  tlie  disease  in  wiiich  the  artluitis  occurs  as  a 
complication. 
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Pftoexosis. — ^The  prc^nosis  of  rheumatism  in  children  is  very  fevop- 

ni}k%   unlc^ss  complications  arise,  in  which  case  il  depends  upon  the 

severity  of  the  complication.     Endocarditis  and  j>ericardilis   make  the 

prognosis  especially  grave,  as  rheumatic  attat:ks  are  liable  to  recur,  and  at 

each  recurrence  the  cardiac  lesions  show  a  tendency  to  become  more 

pronounced  and  serious. 

Treatment. — ^The  chdd  should  be  kept  in  bed,  and  made  to  wear  soft 
flannel  night-gowns  so  fashioned  thai  they  can  be  changed  with  as  little 
disturbance  as  possible,  and  fresh  gowns  should  be  put  on  as  often  as 
severe  sweats  occur.  It  is  desinible  that  patients  should  sleep  between 
blankets  in  preference  to  sheets.  Milk  is  beyond  doubt  the  most  appro- 
priate diet.  The  thirst  can  be  saUsfied  by  lemonade,  or  oatmeal-  or  barley- 
water.     Soups  and  broths  may  be  used  to  vary  the  milk-diet 

There  are  no  drugs  wtuch  act  dir^ictly  upon  the  disease,  either  to 
shorten  its  coui^e  or  prevent  its  serious  complications.  For  the  relief  of 
pain,  however,  the  salicylates  art*  especially  valuable.  They  should  be 
given  in  Eairly  large  doses,  0.3  gramme  (5  grains),  for  the  first  twenty-four 
hours  until  toxic  symptoms,  such  as  slight  disturbance  in  hearing  and 
ringing  in  the  ears,  are  produced,  or  until  the  pain  has  subsided.  Wlien 
the  pain  is  once  under  control,  small  doses  of  the  salitylates  tiu'ee  or  fijur 
tijiit*s  a  day  will  usually  keep  the  patient  comfortable.  With  the  frt?sh 
B  involvement  of  another  joint,  an  increase  in  the  quantity  of  the  salicylates 
may  be  needed  temponunly*  The  ammonium  salicylate  is  perhaps  the 
most  useful  preparation,  Salol,  saliein,  and  oil  of  wintei^reen  (two  to 
four  minims)  may  be  tried.  The  alkatiiie  treatment  is  often  eff'ective,  and 
may  advantageously  be  combined  with  the  salicylates.  Ten  or  fifteen 
grains  of  the  citrate  of  potassium  in  two  or  three  ounces  of  water,  and 
the  addition  of  thirty  grains  of  bicarbonate  of  soda  with  a  halfnDunce  of 
lemon-guice,  makes  an  agreeable  effervescent  drink.  This  may  be  given 
every  three  or  four  hours  until  the  urine  is  slightly  alkaline,  and  then  in 
such  quantities  as  to  keep  tlie  reaction  just  perceptibly  alkaline, 
B  Phenacetine  in  small  doses,  0,06  to  0.12  gramme  (1  to  2  grains), 
■  guarded  with  stimulants,  may  be  used  to  control  exacerbations  of  pain 
when  it  is  not  desirable  to  incR^ase  the  salicylates.  Especial  attention  should 
he  directed  to  the  heart,  and  its  complications  treated  symptomatically. 

The  local  treatment  of  the  joints,  ui  the  acute  stage,  consists  in  the 
appiicatjon  of  hot  laudanum  fomentations  for  the  relief  of  pain.  The 
wdigbt  of  the  bedclothes  shoidd  be  kept  off  the  affected  joints  by  means 
of  n  cradle.  Wlien  the  pain  has  subsided,  the  jiTints  should  be  wrapped 
iji  cotlon-wooL  W^hen  the  |jrocess  has  become  subacute  or  chronic,  great 
iiiiprovcment,  as  evidenced  by  diminution  in  the  swelling,  stiffness,  and 
on  motion,  often  follows  the  application  of  dry  heat  for  an  hour 
day  or  several  times  a  week.  This  may  best  be  applied  by  the 
ovens  especially  adapted  for  the  purpiose. 

The  disease  will  generally  run  a  course  of  from  four  to  six  weeks. 


^H                                                                    PEDIATRICS,              ^^^^^^^^^^B 

^^B           durinpf  which  Hnie  the  pafient  should  generally  be  kept  in  bed,  and  care 
^^^^^      be  tak^ti  to  itiaintain  an  equable  temperature  in  the  ruoin.     Owing  to 
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^^H           the  tendency  to  a  reeurrence  of  the  disease,  it  is  often  advisable  to  d- 
^^H           move  the  child  to  a  warm,  dr>*  climate  during  the  cold  atid  unsettled 
^^1                                                      weather  whidi  prevails  in  the  winter  and  early 
^^H                                                                ^pnnp  in  the  NdHIk 

DAVt  or  DUCAflC                          1 

The   following   cases   ittustrute    rlieiimatic 
fever : 

A  boy,  three  years  and  font  months  old.  wat  ItmiSmi 
in  the  hospital  for  lironchiliSt   and  when  eonvalfMvni 
from  thai  diseiise  w^is  altacked  wrtfi  acute  iirticuiur  rheu- 
matistiu 

There  wiis  no  Hieumatic  hislory  in  his  ftiniUy,  and 
he  had  never  ha<i  rheumatism  nor  any  olher  di»^aM  ex- 
cept  bronchitis.     After    tiiivirig   \wm\   revHrisii   for  two 
days,  the  temperature  varyini^r  from   ST. 7°   to  S8.g*  C. 
(100^  to  102'*  F.),  he  complained  ♦»?  pain  and  ti^ndemesi 
in  his  shoulders,  wrists,  and  elhiiws.     On  the  fiithiw- 
inf  day    these   symptoms   increiised,    lieingr    cspm*ilty 
miirked  in  the  left  hand  and  leil  knee.     Ttierr  wns  an 
expression  of  anxioly  on  his  face,  slinwing  thai  h«*  f«Mr*.Hi 
Ihat  ttve  tender  joints  wuuld  he  louche.     Th«*  w*n|flit 
of  the  bedclothes  was  kept  from  the  lenw  hy  a  criidJe. 
and   the    arm  wtis    efUuforlaJdy  arranjj:i»d  on  a  jnltow. 
These  drUtils  in  the  nursinir  of  a  rheumahc  child  are 
very  important      Fif,  US  shows  Itie  affected  knees  ^nd 

**     wrist.      He  was  lieing  treated  wilti  oil  <if  giiultheriutn. 

'     4  minims  every  ttin^^e  liours-     Tlie  temperalun^  irariecl 
from  38.3'=  to  39.4*  C  (lOP  h>  108*  h\y     An  ^tMmi- 
did  not  reveal  any  cardiac  mmph cation* 

riderahly  for  four  weeks,  hut  at  ttre  end  of  that  time  th« 

ainfuh  and  he  w^as  entirely  well  Ihirty-three  days  frrim  the 
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The  next  tiiilti,  a  ^'ifl,  fivt*  and  cHie-lialf  years  old,  wiis  intertisting  as 
lUustnititi^'  a  luuaber  of  eliaraclerisUc s  in  eonnectinn  with  the  rheumatisni 
fit  cljjtdreii. 

S^he  was  allackt^d  L^ii^ltl  diiys  betinv  eu\*^riu^  Ihe  lutspitul  ^vitli  jiatn,  sw^lling^  rind 
leodfrties^s  in  h»-*r  left  ankk.  On  enlmnc*;  her  tem|>*!riiture  Wi^  40^  C*  (104*'  F.),  her 
piike  wfts  145.  and  h**r  rc'spinilion?^  wepe40.  Tliere  was  v^ry  sli^fhl  jcLin  in  th**  joints, 
ami,  (ULbouirli  b'^r  sqipelik  wtm  lesserif^d,  i^hi^  othenvii>i4;  .st!ifHi4'Hi  witlU  siTid  b-id  u<iL  nim- 


pUiti^  of  any  |>ain  siru^e  the  bt^^rinirig  nf  th<?  attack.  0(i  the  sixth  day  Uie  temjjera- 
tun*  fell  io  B7.2^  C.  (99°  F.).  It  \i^  intere^tmK  tu  note  the  extreirn?  latency  t;»f  the  dis- 
itjtMc,  and  bow  tin*  r  hild  si**jiit*d  lo  hi'  ])i'rR'ctly  cinuroriable  fmni  the  Ipeginning  f»r  the 
uttiifk.  cx^Tjil  wh^'n  I  hi*  ankli'S.  liofh  of  which  Witv  (swollen  ind  tender,  wer**  htuehpd. 
On  the  3oventh  duy  nf  Hip  diseai?t»  Uie  tt'm|TwriUijrt?  r<ii*t*  hi  SSA^°  C.  (101.5°  F*),  and 
m  fxaniitiatiijii  ot  the  diesl  showini  a  mitral  systohr  umrrniir.  The  nmrrniir  het-ame 
m»«rv  miirfce*!,  siiid  wms  transmitted  inli>  the  axillsi  and  the  hac^k*  The  area  of  superttcial 
cartliac  duln*****?  was  sliirhlly  increased,  and  en  tended  to  Ihe  middle  of  the  siternum. 
By  the  end  cif  Ihi.^  w^cund  wt'ek  of  the  iittai^k  the  pain  and  Ipndernegs  had  lefl  the 
klt*«*  aud  ttie  child  seemed  quite  well,     Ttie  at^*a  tif  sufietTicial  i^ardiac  dulneas  was 
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fotind  to  be  normal^  but  the  systolic!  muntiur  illU  conlioued,  ChaH  19  sluiws  ihv 
rheumaUsm  gnwhially  tsuhsiding  up  to  the  sf^ventli  day  of  Ihe  disease,  when  Uie  ttido- 
carditis  arose  a^  ik  cmnpiU'iilUni. 

Fi|f.  IIU  r»*prest*ii1j5  n  iKjy  wlio  during  au  attack  of  rhetimAljsru  di?vt?I«|jed  Ihe 
subi^utaiieuus  ttbroiis  nodulei^  whioli  have  lit'^n  referred  Uk 

When  hv  was  seven  yt^ars  utd  tie  tiad  an  attack  uf  rheumalism  a(f€clili{f  tiis  anklfs 
and  Lhe  muscles  of  his  ueek.  Mrs  temperature  was  37.2^  €,  {99^  ¥.)  ;  lii?  urine  vnm 
Dormnt.  During  this  attack  a  aygtalie  souffle  transmitled  into  tlie  axilla  df'velo[>ed«  aiiiiJ 
the  area  of  j*u  pertknal  cardiac  dulness  was  increased.  This  attack  lasljed  eigli  t  days.  Fnjy i 
that  time  until  he  Wiis  thirttwn  yerira  old,  that  b  fur  six  years  following  his  first  attack 
of  rheumatic  fever,  Im  had  morf^  or  h^s  dyspmva  on  exertion,  and  at  tinic^  c^inliac  piUQ, 
but  never  had  any  marked  return  of  Ihe  rheumatism,  At  tlie  end  of  that  Uiue  he  no* 
ticed  smsill  lumps  appearing  under  h»s  skin.  When  tli«y  were  iltst  observed  ht  bad 
indefmite  pain^  in  his  limbs,  severe  headache,  and  malaise.  Sotne  of  the  himiis  w»*rr 
sh^htly  tender*  and  were  distributee!  (Mi  ttie  chest,  arms,  abdomen,  and  leips,  mristly  mh 
the  anterior  surface. 


Although  anile  articular  rhoiiniaiisiii  Is  rare  in  iiifanry,  I  have  met 
with  a  I J  umber  of  fiises  al  this  early  period  of  life.  Reference  has  already 
been  made,  on  page  95,  to  the  little  g'irl,  two  years  old,  wtui,  after  exposijn\ 
was  attacked  witJi  atute  rheumatism  in  both  hip-joints.  Two  other  eases 
are  of  speeial  interest  on  account  of  their  early  occurrence. 

The  first  ease  was  one  of  rheumatic  fever,  attacking  all  the  joints,  in  an  mfiinl 
two  weeks  old,  afler  exposure  to  a  cold  drauglit  wlxile  being  bathed.  Any  movfinrnl 
of  the  joints  caused  the  infant  to  scrr*am.  He  lost  rapidly  in  weight,  liis  surface* 
circttttdhm  was  disturbed,  and  the  attack  la»t*^d  for  four  numtha  ;  but  when  he  wras  sii 
months  old  li**  was  perfectly  well,  and  no  cardiac  complication  deveJoped  dnrinir  the 
attack. 

Another  caie  of  this  kind  was  an  infant  who  was  attacked  with  rheumatic  (Vvrr 
when  she  was  sevefi  months  old,  the  attack  hisltng  until  she  was  tifleen  months*  tdd. 
when  she  recovered  without  any  cardi.ic  c<irnplicnlirm,  and  lM»cajue  well  and  stroni;. 

SYPHILIS. 

The  specific  oiTganism  which  causes  syphilis  has  not  yet  been  dis- 
covered. The  disease  as  it  is  manifested  in  early  life  appears  in  two 
forms, — (1)  arqtiiral  and  (2)  htrrrlitanf. 

The  former  ditfen?  in  no  respect  from  the  disease  as  it  occurs  in 
adults,  and  is  transmitted  by  direct  infection,  usually  IhroiiKh  one  of  the 
mucous  membranes.  Its  treatment  and  general  eharacteristies  are  the 
same  as  hi  adtilts. 

HEREDrTART  SYPHTTJ6. 

The  hereditary  form  uf  syphilis  plays  an  important  part  m  the  dis- 
eases of  Ihe  eiurly  months  of  life,  and  is  an  alTectinn  which  in  all  its 
phases  should  be  thoroughly  uiuierstood  by  those  who  praelLse  among 
children. 

By  inherih'd  syphilis  we  mean  a  ronpenital  disease  which  h:is  b«*pn 
transmitted  to  the  child  through  one  of  the  parents  or  through  both.  U 
makes  its  appearance  either  in  the  early  months  of  life,  mfphUis  of  ihe 
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imfi-iom^  or  at  a  ialer  period  towards  puberty,  rd^trdid  »}fphilis.  The 
stage  wliich  is  met  wilti  at  birth  usually  corresponds  to  an  early  stage  of 
acquirt^d  syphilis,  while  that  which  is  delayed  until  later  ehildliood  or 
ptiberly  corresponds  to  a  later  stage, 

Lnheritance  and  TRANSiiissiON, — The  question  whether  the  infant  can 
inherit  syphilis  fmni  the  fether  without  the  infection  of  the  mother  is  one 
which  has  not  yet  been  detennined  finally.  The  weight  of  evidence  is  in 
laTor  of  the  view  that  its  occurrence  in  this  way  is  not  possible.  The 
probabihty  is  tliat  some  mild  and  transient  form  of  the  disease  has  been 
overlooked  in  cases  where  the  moOitir  has  been  a()parently  healthy,  es^ 
pecially  as  the  mother  of  a  syplulitic  infant  is  always  irnnmne  to  infection 
by  her  infant.  Instances,  however,  occur  in  which  it  is  impossible  to  say 
that  the  motlierof  an  undoubtedly  syptulitic  infant  is  also  syphilitic.  The 
folio  wing  case  illustrates  this  point: 


I 


An  infant  with  marked  syphilitic  lesions  was  broufrht  to  me  for  treatment.  The 
&Lh€!r  of  th»?  infant  ackij(>wlt^ilg*id  having,'  b(i*en  treati^d  fur  a  primary  i^yphiUtic  lesion 
which  was  folio  wi>ij  by  pwminm^^d  t^ron^lary  symptoms.  The  mother  was  a  heal  thy  ^ 
strong  wo  man  1  who  hat!  always  been  perfectly  wflling  to  give  any  itiformation  required 
ttllier  OS  to  her  own  or  as  to  her  husband's  condilion,  in  order  to  aid  in  the  preserva- 
,  of  her  infunt's  life.  She  stated  Itmt  she  bad  Ni!V(*r  had  any  misrarnages.  that  ihe 
i  perfedly  well  both  before  and  after  the  birth  of  this  infant,  and  that  shtJ  had  never 
had  ma  eOIores<cence  on  hrr  skin,  a  sore  throat,  nor  any  lesions  of  the  mncoiis  mem- 
faruies.  She  came  under  my  observation  when  her  infant  was  six  weeks  old,  and 
has  ainee  then  been  seen  sufliciently  often  for  me  to  say  thai  so  far  as  I  can  determine 
die  hfts  had  no  symptoms  that  in  any  way  could  he  attributed  to  syphilis.  She  had 
aJwafs  h&d  a  plenliful  supply  of  breast-iiiilk,  which  was  evidently  of  good  quality. 


S3rphilitjc  infant  does  not  infect  its  mother  {Go(im'«  Ian?),     It  can 
a  woman,  however,  who  either  lias  never  had  syphilis  or  who 
has  never  given  birth  to  a  syphilitic  infant. 

11  is  probably  possible  fur  a  syphilitic  ftetus  to  infect  its  mother  in 
otero.  This  theor)-  of  retro-infeciion,  however,  has  not  been  universally 
accepted-  Foumier  beUeves  that  there  is  a  class  of  cases  in  which  the 
Mher  at  the  time  of  marriage  has  no  lesion  which  would  necessarily 
infect  the  mother,  where  the  mother  never  shows  any  inifial  lesion  and 
remains  free  from  syphilis  so  long  as  she  is  unimpregnated»  and  where 
after  ini pronation  she  becomes  syphilitic  and  either  aborts  or  gives  birth 
b  a  s}^hi]itic  mfant.  In  connection  with  the  subject  of  retro-infeetion 
the  question  arises  whether  a  mother  who  becomes  syphilitic  during  her 
pregnancy  can  infect  the  faHus  { pml-i'mieeptmnal  mjphUw).  There  is  no 
dotibt  that  she  luay  abort  from  her  own  syphilitic  infeclion.  The  same 
authority  believes  that  the  fa^tus  is  also  syphilitic.  This  doctrine,  how- 
eirer,  is  not  universally  accepted.  There  is  no  doubt  but  that  infection 
may  lake  place;  whether  it  always  dues  is  not  yet  settled. 

It  luis  h&^m  found  that  when  a  Avoman  is  syplulitic  it  is  exceedingly 
comitian  for  her  to  abort.     Miscarriage  is  more  frequent  when  a  woman 
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is  passing  tliron|T}i  lho  early  stages  of  syphilis  than  la(Dr  when  she  has 
become  luore  or  less  habituated  in  the  disease.  The  treatment  by  mer- 
cury in  these  e-ases  soon  after  iuipret^malion,  and  continued  duriiip  i\w 
aregnancy,  is  a  valuable  means  of  averting  abortion,  Allhou^h  the 
*^aborted  ffptus  of  a  syphi title  woman  is  usually  niaeerated,  yet  sneb  a 
eouciitjori  of  the  fa-tiis  ujay  be  produced  by  other  diseases  as  well  as  hi 
syphilis.  Bijx*h-Hirsehfeld  has  found  from  an  examination  of  a  laip 
number  of  niaeerated  foetuses  that  seventy  per  cent,  \vere  undoubtedly 
syphilitic. 

Although  the  tendency  to  transmit  the  disease  is  greatly  l^ened  by 
time,  yet  the  thorough  treatment  of  the  parents  by  mercury  is  the  nioit 
effit  ieiit  means  of  [ireventuig  such  Iransnussion,  and  the  earefiit  use  of 
thi^  drug  in  proper  doses  is  never  contraiiidicated.  It  is,  therefore, 
evident  Itiat  a  pregnant  syphilitic  woman  should  be  treated  mth  uierni] 
wiiether  she  ^vas  infected  before  or  after  coneeptiou.  When  both  pareiii 
are  syphilitic,  and  when  their  syphilis  is  in  the  early  stages,  the  intant 
most  likely  to  inherit  the  disease,  and  under  like  conditions  the  disease  i 
apt  to  be  of  a  severe  type. 

Infants  entirely  free  from  syphilis,  either  at  birth  or  later,  have  been; 
known  to  be  bom  of  parents  of  whom  one  or  both  were  undoubted!; 
syphiUtic,     The  following  cases  illustrate  Uiis  question  of  immunity: 


I 


Two  children  of  a  family  of  five  were  under  my  care,  all  of  whom  wi^re  bealthy 
birth  and  hud  npv«^r  shown  any  symptoms  of  syphilis*  The  father  was  infiXTled  will 
sypliilii^  before  njarriag^n  and  luli^r  infected  his  wife*  They  were  both  car*'fully  treaN 
with  mercury.  The  wife  h^id  never  hud  any  abortions.  She  had  had  five  childiviitj 
and  had  lost  none.  Both  faLher  and  mother  had  had  un doubted  s*?coijdar)'  and 
tiary  lee  ions,  some  of  which  still  existed  nt  the  tim**  1  saw  th<*m. 

The  father  of  another  such  ea^e  was  a  rajf»i*orter,  who  had  a  primaiy  ^yphilitiQ 
lesion  on  bis  hand  Iwelve  years  previously.     Thie  (esion  was  followed  by  si?cf>Rdn 
symptonis.     Hp  had  nevt*r  had  any  lei^ti^H!  on  the  penis.     While  \u*  was  being:  treated! 
his  wife  show^ed  symptoms  of  i^yphili^  and  was  dso  treiiti^d  s\  ith  nien^ury*     Thi^  rbil^l 
had  always  liefn  healthy,  and  was  one  of  three,  nnne  of  wtium  had  ever  derrloped 
any  syphilitic  lesions. 


L 


Patholo«y, — The  pathological  i issue-changes  which  take  place  in  lhe| 
heredilary  form  of  sypliilis  are  of  the  saon*  iiatnre  as  those  which  ocrur 
in  the  acquired  forns.  Diffuse  hUerMtifia/  kyperplama  is  much  morel 
common  in  the  hereditary  fomi  than  ar^  cin;umscribed  ^nmniy  luinors.  I 
Changes  in  the  bones  are  very  common  in  heretiitary  syphilis,  and  in  fad  j 
so  mucli  so  that  it  is  usually  rnnsidered  necessary  fu  find  Ihesc  osseous] 
elianges  in  order  to  establi^i  a  diagnosis  of  sypiiilis  in  the  fiettis, 

Omeoiw  S^Btenu — The  changes  in  Ihe  bones  wliich  lake  [jIucc  in  heredi-j 
tary  syphilis  are  so  huporiant,  not  only  on  account  of  their  paltiulogicalj 
hrterest,  but  also  because  of  their  clinical  significance,  that  e8j>e€ial  atten-j 
lion  should  be  paid  to  them. 

In  this  t;onnection  it  should  be  remembered  thai  in  the  latter  |jart  of 
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lerine  life  Uie  long  bones  are  cariilaginous  and  tlie  process  of  ossi- 
|it||Bt!an  is  iiitnwarlila^nriiius.  As  the  rarlilage  chaii^t'i?  to  bone  the  carti- 
hfe-<vlb  irMTi^ase  in  niiniber  and  are  closely  crowded  togetiier.  Then 
coiiii*s  Uie  an-*a  of  osteoblfisls,  then  the  eakareous  matter,  and  deeper 
down  in  the  ossihed  portions  are  the  blood-vessels  running  in  froni  the 
|»eri(jsk*nni.  The  epiphyses  of  the  bones  of  the  arm  are  cariilaginons  at 
birili,  and  they  remain  separated  frcmi  the  shaft  of  the  bone  for  some 
tim<*  by  a  narrow  eartilaginous  layer.  It  is  in  this  caHdaginous  sepa- 
mtiog  layer,  railed  the  zone  of  proliferation,  represented  in  the  drawing 
of  ft  normal  infant's  bone  (page  329,  Fig'.  82  I.),  that  certain  ehanges  are 
found  in  hereditary  sypliilis.  It  is  also  at  tliis  zone  of  proliftTation  ttiat 
the  growth  in  the  length  of  the  bone  takes  place,  and  it  is  here  that 
syphilitic  changes  are  most  often  found.  This  lesion  is  an  osLeocliondritis, 
and  may  occur  together  with  lesions  of  the  spleen  and  other  parts  of  tlie 
body,  or  as  the  only  manifestation  of  the  disease. 

Osteochondritis  is  ordinarily  the  fomi  of  bone-disease  in  infants, 
CNteoperiostitis  belongs  almost  exclusively  to  the  later  forms  of  heredi- 
lary  syphilis  as  they  appear  in  older  children  and  in  young  adults. 

The  bones  which  are  affected  most  commonly  are  those  of  the  arms 
and  of  the  legs. 

Besides  these  common  osseous  lesions  a  morbid  condition  of  the 
fingt*rs  and  toes,  called  ikwiijUlis^  occurs  quite  frequently.  In  this  condi- 
tion the  fingers  and  toes  assume  a  peculiar  pyriform  shape. 

In  addition  to  these  purely  syphilitic  changes,  local  thinning  of  the 
bonL*s  of  tlie  skull,  called  eranioiahi'^^  occasionally  occurs.  In  this  condi- 
tion the  bone-substance  is  absorbed,  leaving  only  the  integuments  and 
inembranes- 

hirer. — The  liver  is  always  larger  than  in  the  normal  condition.  The 
liepatic  tissue  is  harder  and  more  elastic  than  usual ;  it  is  of  a  yellow 
color,  and  there  are  small  wtiite  granulations  scattered  throughout  the 
{*arenchyma.  The  hepatic  acini  under  nonna!  conditions  are  in  contact, 
except  al  the  prismatix^  spaces  formed  by  their  union,  in  which  spaces 
llie  cafjsule  of  Glisson  forms  an  envelope  to  the  afTerent  portal  vessels  of 
Ihe  lobule,  it  is  in  these  spaces  that  the  round  lymph-cells  form  and 
I'oUect  into  small  nodules  representing  njicroseopic  gurnniata.  The  gum- 
fiiata  of  ttie  liver  which  ai'e  found  in  young  childn^n  with  hereditar>^ 
sy|ihili^  fi»semble  those  which  occur  in  adults, 

S^de^^t. — Nf*xt  to  the  osseous  system  the  spleen  is  the  part  most  often 
afri*rt»*d  by  syphilis.  It  is  enlaiTged,aiid  the  degree  of  splenic  enlargement 
is  usually  chamchirristic  of  tlxe  severity  of  the  disease, 

i/r/Y/i^.— Birch- Hirschfeld  has  pointed  out  tlie  fact  that  the  pancreas 

fri^ijuently  found  to  be  afteeted  in  hereditary  syphilis.     He   remarks 

that  the  iiiiirstilial  changes  which  he  found  in  the  pancreas  are  analogous 

to  tlios*^  which  occur  in  ottier  organs,  esiieeially  the  liver,  and  that,  while 

ibe«e  cliaiiges  are  not  constant,  thi^y  come  next  in  frequency  to  the  altera- 
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lions  ill  the  spleen.  Tht^  iiilprf<T(ntee  wiUi  tlie  runrtinn  of  the  imtntfas, 
wlrkli  TiHist  occur  when  il  is  dist.^aspd  to  atty  gruat  extent,  is  protobh 
the  cause  of  IhL*  gHstro-enteric  disturbances  so  conuTiori  ui  heredUan 
syphilis, 

Luiu^H, — In  cases  of  hen^ditary  sypltilis  born  before  tenti,  and  in  tlnifw* 
born  at  term  wljo  live  but  a  few  days,  Uie  lungs  present  eertain  i)alhi> 
logical  conditions  represented  by  nodules  or  small  tumors,  usuaily  super- 
ficial and  var>iJig  in  size.  Sonietimes  an  entire  lobe  may  be  involveii 
and  the  dense,  altered  lung-lissue  is  colorless  gray  or  wtnte,  botti  on  its 
surface  and  on  its  section.  This  condition  has  been  eatled  by  VinHiow 
pneummiia  alba^  \vhite  hepatization. 

Kkfnetf  mtd  Tmttvk. — The  kidney  and  testicle  may  shov%'  the  Imons 
of  syphihs.  It  is  to  be  noted  that  the  lesions  of  these  oi^ns  are  atnenable 
to  treatment.  The  disease  in  tlie  testicle  is  represented  by  a  graduai 
enlargement,  and  is  usually  bilateral, 

Tkroai,  Upper  Alr-PoMmigm^  Thtpnu^  Gland^  ami  Heart. — Extensite 
lesions  are  at  times  found  in  connection  witli  the  pharj^nx,  larj^nx,  trachea. 
and  neigiiboring  parts,  and  also  with  ttie  thymus  gland  and  with  tin* 
muscles  of  the  heart. 

Early  Manifestation b  of  Hereditary  Syphilis. — Symptoms*^ — The 
severity  of  the  diisease  deteniiines  ttie  type  uf  llie  eftlorescenee,  and  is 
also  influenced  by  the  time  wlien  the  infection  of  the  Ai^tus  look  place. 
Tlius,  the  lal^r  the  period  of  infection  the  milder  will  be  the  form  of  Uie 
efflorescence  which  first  a|)pears,  while  the  less  severe  the  pt^neral  symj»- 
loins  the  better  will  be  the  prognosis  and  the  greater  the  amenity  of  the 
disease  to  treatment.  The  reverse  of  tJiese  rules  is  found  when  the  iii- 
feelion  has  taken  place  early,  and  when,  as  a  result,  the  infant  is  bom 
dead,  or  at  birth  shows  such  advaneed  stages  of  the  disease  as  are  repn^ 
sented  by  the  more  intractable  forms  of  efflorescence  and  severe  genenlt 
symptoms,  making  the  prognosis  exceedingly  grave. 

In  the  mild  fonii  of  the  disease  the  infant  may  be  bom  apparently 
healthy  and  may  show  no  indications  of  its  syphilitic  inheritance  fur 
some  weeks,  11  is  rare,  however,  for  the  symptoms  to  be  delayed  beyond 
the  first  three  or  four  months  of  life.  The  earliest  symptoms  of  heredi- 
tary syphilis  eorresfiond  to  the  secondary  symptoms  of  acquired  syphilis. 
Commonly,  utdess  the  infant  is  bom  with  the  efflorescence,  it  is  noUced 
at  birth,  or  within  two  or  three  weeks,  to  have  occlusion  of  tlie  nares 
(mttfj{r«),  and,  soon  after,  a  hoarse  cry  and  an  efflorescence  of  a  niac^ular 
or  a  papular  variety.  The  efflorescence  is  general,  includes  the  pahus 
of  the  hands  and  the  soles  of  the  feet,  and  is  especially  prominent  on  Ihe 
forehead. 

The  condition  of  the  infant  depends  considerably  on  that  of  the 
mother.  The  mle  is  that  these  infants  wlien  born  art*  emaciated,  hut  I 
have  seen  them  well  developed  and  apparently  in  good  condition*  Ttie 
disease,  witli  appropriate  treatment  and  good  feeding,  may  in  some  cases 
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Ei  in  this  stag^,  and  be  cured  so  that  it  will  not  return,  or  il 
ce  to  another  group  of  symptoms,  whidi  are  represented  by 
lesions  of  tJie  mucous  membranes,  and  sometimes  by  pseudo-paralysis 
of  one  or  both  iiridjs  of  a  greater  or  less  degree.  Ail  these  symptoms 
may  arise,  run  tlieir  course,  and  completely  disappear,  sometimes  never 
b  return-  Again,  they  may  reappear  at  various  times  during  the  indi- 
vidual's  life,  but  they  are  especially  liable  to  recur  during  the  middle 

_    period  of  childhood  and  at  puberty. 

P  The  course  of  s>T>hilis  is  so  influenced  by  treatment  that  the  symp- 
toms must  necessarily  be  irregular,  ^V^hen  tlie  disoase  is  untreated,  as  a 
nilo,  all  the  syniptonis  grow  woi^e.  The  infant  becomes  more  and 
more  emaciated,  and  either  it  dies  in  a  few  woeks  of  inanition,  or  the 
disease  progresses  still  further  and  serious  lesions  of  the  various  oi^ns, 
such  as  ttie  lung,  liver,  spleen,  and  kidney,  may  finally  produce  a  fatal 
result. 

■  Effiore^ence, — ^We  can  judge  to  a  great  {iegree*  as  to  the  severity  of 

the  disease  by  the  type  of  the  eflloresce nee,  and  also  by  the  time  wiien 

>it  occurs  after  birth.  Tlie  mildest  and  most  benign  form  of  syphilitic 
efflorescence  is  represented  by  mavultr,  the  next  by  jMipulw,  and  the  next 
bj  puMuiiF  and  buUcB,  Another  fnnn  nf  efflorescence  sinmlating/>J¥oHa«ia 
is  one  of  the  more  severe  manifestations  of  syphilis,  as  is  also  that  form 
wliich  is  called  rttpUi,  where  the  eftlorescenee  consists  of  thick  layers  of 
crusts  arranged  one  above  the  other,  forniing  a  conical  mass,  the  skin  at 
the  base  being  somewhat  in  filtrated.  All  of  these  types  of  the  disease  have 
been  known  to  be  cunnl.  Finally,  one  will  meet  at  times  with  a  very 
dangerous  form  of  tlie  disease,  which  is  ahuost  uniformly  fatal  no  matter 
\\iiat  the  treatment  may  h*\  This  is  what  is  called  ^ifphilitlc  pemphigus^ 
and  is  n.^presenled  by  lai^e  and  numerous  bulla.^  The  syphilitic  eftlores- 
cences.  unlike  most  other  li^ions  of  the  skin,  appear  commonly  on  the 
paints  of  the  hands  and  the  soles  of  the  feet 

Ahpecia, — In  addition  to  these  general  symptoms  there  occurs  in  the 
heneditarj^  form  of  syphilis  the  loss  of  hair  which  is  so  common  in  the 
acquired  form  of  tlie  disease.  This  alopecia  may  be  caused  by  any  of 
the  dermal  lesions  which  occur  during  the  course  of  the  disease,  but  is 
probably  due  iruistly  to  the  general  lack  of  nutrition  in  which  the  skin 
partk  ipates  with  the  other  oi^ns  of  the  body  in  syphilis.  In  certain 
cases  the  eyebrows  and  eyelashes  are  lost^  and  Barlow  believes  that  the 
fonner  condition  is  characteristic  of  the  disease,  or  at  least  should  excite 
a  suspicion  of  its  presence* 

L^nph-Nofles, — Enlargement  of  the  lym]}h-nodes,  adetiopaiky^  seems 
to  be  less  marked  in  hereditary  syphilis  than  in  the  acquU^d  form.  This 
enla^ement  may  be  due  to  reflex  irritation  from  the  more  severe  dermal 
kstotts,  but  in  ceriiin  cases  it  is  fomid  where  no  dennal  lesion  exists. 
The  enlarged  nodes  may  be  in  the  mguinal,  the  axillary,  or  the  cervico- 
tnaxillarj*  regions.     They  are  distinct,  movable^  multiple,  and  non-inflam- 


52H 


PEDIATRRTS. 


TTiatory*     The  older  the  child  the  oinre  hkely  llie  glands  are  to  bi*  en- 
larged. 

Nails. — According  to  Post,  the  nails  are  involved  quite  frequently  in 
hereditary  syphilis,  and  more  frequently  than  in  the  syphilis  of  the  adulL 
The  onychia  occui"s  in  two  fonns.  In  the  iii"st  furin  a  papule  or  (lustuJe 
appears  on  the  skin  at  the  side  of  the  nail.  This  ulcerates  and  extends 
along  the  side  of  the  nail,  at  times  involving  the  matrix  and  caitslng  tJie 
loss  of  the  nail.  The  thick  and  everted  edges  of  the  ulcer,  its  Blou^hing 
base  and  sanious  dis<'harge,  are  somewhat  characteristic,  aiid  are  accom- 
panied by  a  painful  erdargement  of  the  distal  phalanx.  (For  another 
form  of  onychia,  see  page  538.) 

TedL — ^The  effect  of  hereditary  syphilis  on  dentition  is  quite  markecL 
The  first  teeth  instead  of  being  cut  in  the  sixth  or  seventh  month  may 
not  appear  until  the  fourteenth  or  fitleenlh  month,  and  sometimes  even 
later.  These  priniar)^  teeth  are  especially  liable  to  decay  early.  There 
is  nothuig  sufficiently  characteristic  to  be  of  diagnostic  value  in  the  ap- 
pearance of  the  teetti  of  the  first  dentition.  ^ 

Ei/e, — Hutchinson  has  obsen^ed  twenty-three  cases  of  trUis  in  syphi-  fl 
litic  in&nts.  The  average  age  for  the  beginning  of  the  iritis  was  five 
and  a  half  months.  The  oldest  was  sixteen  months  at  the  time  of  the 
outbreak,  the  youngest  six  niontlis.  Both  eyes  were  affected  in  eleven 
cases,  and  in  fifteen  cases  the  effusion  of  lymph  was  copious.  The 
cornea  was  affected  hi  a  few  eases*  In  seven  cases  the  cure  was  com- 
plete, in  twelve  the  pupil  was  partially  occluded.  Iritis  is  one  of  the 
rarest  of  the  symptoms  of  hereditary  syphilis,  and  at  times  escapes  noUce 
on  account  of  the  very  slight  symptoms  which  usually  attend  it.  The 
diagnosis  in  these  cases  is  not  dependent  on  ttie  iritis  alone,  but  the 
infants  always  show  other  well-marked  s)Tnptoms  of  syphilis.  There  is 
great  danger  of  the  disease  resulting  in  blindness  if  it  is  left  untreated, 
and  mercurial  trt»atment  is  most  eOkient  in  effecting  a  cure. 

DigeMim  Ort/um.—^ln  regard  to  the  digestive  disturbances  which  arise 
in  these  cases  uf  hi^roditary  syphilis,  it  is  well  to  remember  that  they  may 
depend  upon  a  sy|ihilitic  lesion  of  the  liver,  spleen,  and  pancreas,  as  well 
as  of  the  stomach  and  u destines.  It  is^  therefore,  necessary  to  treat 
these  disturbances  of  the  ga&tro-enteric  tract  in  a  different  manner  from 
what  is  customarj^  whei*e  a  local  n on -syplii litic  cause  is  supposed  to  be 
present  In  fact,  mercurial  treatment  will  produce  the  best  results  ill 
these  cases, 

HmnoiThftges. — An  affection  called  »yphiim  kimiiorrkagkit  jieoiuitarf$m  is 
met  with  at  times,  Bumstf^ad  and  Taylor  have  reported  two  casej  of 
this  kind,  arid  state  tliat  the  disease  is  rare,  less  Itiaii  twenty  cases  ha\ing 
been  noted.  The  hemorrhages  vary  in  their  extent,  and  may  occur  in 
either  the  skin  or  the  mucous  membranes.  This  class  of  cases  is  dif!icuJt 
to  differentiate  from  the  hemorrhagic  disease  of  ttie  new-bnni  which  has 
already  been  described,    There  is  no  doubt  that  sypliilis  has  in  a  number 
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of  rases  an  eUological  significance  in  the  lunbilieal  hemorrhagic  wUkh 
occurs  in  tim  early  days  of  life,  Dr,  Umcek  has  reported  a  series  of 
Jiemcirrhajrt'S  in  the  diftererit  internal  organs  apparently  depending  upon 
a  syphilitic  taint  in  the  infant. 

jN^o«t\^The  oeclusion  of  the  nares  may  increase  to  sulIi  a  degree  that 
the  bn^athing  of  the  infant  is  seriously  interfered  with,  and,  without  any 
other  syphilitic  lesion,  it  may  die  rrtjm  imperfect  oxyg-enation  of  the  air 
wJiii  h  enters  its  lungs. 

This  occlusion  of  the  nares  may  cause  great  loss  of  sleep.  We  must, 
howeren  understand  that,  even  where  this  lesion  is  not  of  any  great  ex- 
lent,  syphilitic  infants  suffer  from  insomnia.  This  insomnia  is  usually 
accompaiiiecl  by  erjing,  so  tlmt  it  is  probable  that  the  restlessness  and  in- 
sotnnia  are  due  to  pain  in  the  bones,  as  these  symptoms  are  often  present 
where  there  is  no  digestive  disturbance.  In  connection  with  these  syphi- 
Ulic  lesions  of  the  nose,  flattenijig  of  tlie  bridge  of  tlie  nose  is  at  limes  a 
noticeable  symptonu 

Anus, — There  is  nothing  especial  to  descril>e  concerning  the  condylo- 
mata which  are  found  in  the  anal  region  and  which  are  rare  in  compari- 
son wntli  the  lesions  of  the  iriouth.  They  begin  as  rounded  papules,  which 
sometimes  coalesce^  and  there  is  more  or  less  infiltration  of  their  edges 
and  breaking  down  of  their  centres. 

Moitth, — ^The  syphilitic  lesions  of  the  month  are  found  so  commonly, 
and  are  of  so  important  a  character,  that  an  especial  description  should 
Ik?  giveti  of  theni.  There  is  no  syphilitic  lesion  of  the  mouth  which  is 
repiv^sented  by  a  eharacteristic  stomatitis*  The  nmcous  membrane  in  the 
of  hereditar)^  syphilis  may  at  any  time  be  in  so  sensitive  a  condi- 
Ihat  tlie  various  fonns  of  stomatitis  may  be  engrafted  on  it^  and  we 
tlius  may  have  different  lesions  of  the  lips,  tongue,  buccal  cjivity,  and 
tonsils,  which,  while  simply  representing  the  lesions  of  certain  non-syphi- 
litic aftections,  n\ay*  by  their  peculiar  grouping  in  combination  with  other 
symptoms,  represent  the  hereditary"  form  of  syptiilis.  The  lesions  most 
commonly  appear  around  the  lips  and  on  the  mucous  membrane  luiing 
ttie  cheeks.  On  the  hps  ilssures  are  exceedingly  frequent;  on  the  upper 
lip  lliey  commonly  appear  on  either  side  of  the  median  lobule,  wlule  on 
the  lower  lip  ttiey  are  usually  single  and  in  the  median  line.     The  angle 

I  of  the  raoutti  is  often  the  seat  of  cnndylomala,  and  these  are  frequently 
covered  with  crusts  and  at  times  are  deeply  ulcerated.  A  peculiar  appear- 
ance is  in  some  i^ses  seen  at  the  commissures  of  the  mouth,  caused  by 
cutaneous  ulcerations,  which  make  it  look  larger  than  noniial,  and  at 
times  produce  a  number  of  lines  rattiating  from  the  mouth  to  tlie  cheeks. 
Ulcerations  may  occur  on  the  tongue,  the  lips,  and  the  fauces.  Forch- 
heimer  considers  that  the  Ilssures  which  occur  in  syphilitic  infants'  moutlis 

■  when  they  are  present,  leave  no  dcmbt  as  to  the  diagnosis,  since  they  are 
tnHltrated,  The  most  common  place  for  them  to  appear  is  at  the  comer 
of  the  mouttu     In  this  place,  as  a  rule,  the  most  striking  feature  of  the 
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fissure  is  tliat  il  is  a  papule  which  has  beeu  split  in  or  about  it^  niiddlt^ 
and  that  il  has  an  in  tilt  rated  tnigi'.  The  tissures  soinetimes  disappfar  in 
ttie  mucous  uieiubrane,  sometimes  stop  betore  reactiing  it,  and  soniettni^ 
run  into  iL  The  fissures  may  or  may  not  be  covered  by  a  t-rusU  and, 
unlike  most  syplulitic  ettUiroseences,  produce  more  or  less  pain  wtien  llio 
luouth  is  opened.  These  iissuros  are  catled  rhQ^jtuh^.  They  are  charar- 
terized  by  their  [)ersistency  and  by  Wmv  la<*k  of  tendency  to  spontaneous 
healing.  Ulcers  atui  plaqiu^Ji  muf/uvim'i*  rnay  be  found  upon  the  muc^oiis 
membrane  of  the  lips  and  cheeks  and  on  the  sides  and  under  surface  of 
the  tong-tie.  They  ai'e  superficial,  but  cover  more  space  than  the  fissures. 
The  infiltration  is  not  so  well  marked,  bul  is  present  to  a  greater  or  less 
degree.  The  most  common  lesions  which  are  found  on  the  tongue  are* 
tliese  plaques  umqueuses  and  ulcers.  Both  have  infiltrated  c»dges,  but 
the  plaque  in  I  his  situation  rises  above  the  level  of  the  tongue,  white  ttie 
ulcerations  are  considerably  depressed.  They  are  both  characteristic  of 
syptiUis.  Their  locality  is  determined  somewhat  by  the  presence  of  such 
irritants  as  shaq^  teeth  pressing  against  a  portion  of  the  tongue.  The 
secretion  of  all  these  lesions  of  the  mouth  and  lips  i.^  tiighly  infec- 
tious. 

Boiies, — One  of  the  striking  symptoms  of  this  early  stage  of  heredi- 
tary syphilis  results  from  osteochondritis.  According  to  Post,  the  form 
of  lesion  is  usually  that  of  a  tumor  at  the  junction  of  the  diaphysis  and 
epiphysis  at  the  distal  end  of  tlie  long  bones,  alt  hough  any  part  of  the 
osseous  system  may  be  involved.  Ttiese  swelUngs  are  dilficult  to  recog- 
nize in  fat  children-  The  tumors  rise  abruptly  from  the  bones;  they  are 
small  and  globular,  and  in  some  cases  form  a  ring  at  the  junction  of  the 
shaft  and  epiphysis;  in  others  the  whole  epiphysis  is  enlarged.  At  tinics 
only  a  part  of  the  cartilage  is  atfected,  and  the  exle?rnal  swelling  is  corre- 
spondingly circuniscribed.  The  lesions  appear  soon  after  birth,  and  their 
development  is  completed  either  slowly  or  mpidly.  The  terminal  if  m 
varies  widely.  The  swelling  may  be  absorbed  under  appropriate  treat- 
ment, or  suppuration  may  take  place  and  the  skin  break  down  ;  tlie  dis- 
ease may  end  in  the  separation  and  destruction  of  the  epiphysis.  The 
result  upon  Ihe  final  growth  of  the  bone  varies,  of  course,  witti  the 
severity  of  the  local  disease.  When  the  morbid  process  is  arrested  before 
tbe  destruction  of  either  cartilage  or  epiphysis,  there  is  no  deformity^  bul 
the  destruction  of  cartilage  puts  an  end  to  growth  at  thai  point,  and 
a  more  or  less  shortened  and  useless  limb  results.  When  the  diseiise 
takes  such  a  course  as  to  separate  the  epiphysis  while  the  integunients 
remain  sound,  the  limb  becomes  useless  for  a  time  and  appears  to  be 
paralyzed,  Tiie  disease  was  first  fully  desciibed  by  Parrot,  and  is  known 
as  Parrot's  disease,  or  ^^philUic  pmnido-paralysk  of  the  new-barn.  The 
joints  in  immediate  connection  with  the  diseased  bones  are  sometimes  in- 
volved. There  may  be  simply  an  effusion,  but,  where  the  bone  is  de- 
stroyed, serious  disoi^nizatiou  of  the  joint  must  follow.     The  pain  and 


SPEinFU'    IXFELTIOl^l?    DISEASES. 


529 


[Feimitiveiipsg  in  Hiese  nisvs  nf  pseiidtj-paralysis  are  prtjbably  eaust^d  !>)'  ii 
low  i^'ratk*  of  perioBtitis, 

The  bones  of  the  HrigerB  and  nf  the  toes  present  at  times  the  peeu- 
liar  tesinn  which  is  known  as  ihiHtiiitiJt  mfphifltmf.  The  plialtitix  iimy  be 
i-olaived  to  two  or  three  Unites  its  natnral  uzk%  ^vxn^  the  lingers  a  pyri- 
fonn  shape.  One  or  several  fingers  or  Iwes  may  be  involved,  and  sonie- 
tim**s  Uie  metaftar^ml  hones  are  diseased.  The  proximal  |dialaijx  is  more 
ftiwiuently  atteeted  Ihan  the  distal  phalanx.  \n  the  early  slai^a^s  ttie  integu- 
iiienJ  is  unrhajifjed;  later,  the  overlying  parts  become  involved  and 
abscesses  form.  If  the  case  is  subnutled  to  early  treatment  the  deformity 
nsnally  subsides,  bnt  if  untreated  the  disease  may  residt  in  permanent 
defomiily  and  usetessness.  Daetylitis,  however*  is  not  ehai"a('teristie  of 
syphilis  alone,  as  it  oecui^  also  as  a  result  of  tubercular  disease  of  the 
bone. 

One  of  the  more  uneominoii  symptoms  of  hereditary  syphilis  is  cmnio- 
fabt'H^  but  in  rare  cases  it  may  be  found.  These  softened  spots,  nearly 
♦irrular  in  form  and  aljout  1.2  em.  (i  inrh),  more  or  less,  in  diarrjeier, 
may  be  reeoj?nized  by  the  tinger  during  life.  Formerly  eraniotabes  was 
considorert  to  be  exclusively  a  syin[>tnni  of  rhachltis.  It  is  found 
espedaUy  in  the  occiput,  it  is  present  in  rhachilis  where  no  trace  of 
§)^jhilis  can  be  ihscoven.*d,  but  it  seems  to  be  most  common  in  cases  in 
which  there  is  a  distinct  syphilitic  taint.  Out  of  one  hundred  cases  of 
(•ranio1alit»s  collected  by  Drs,  Bartow  and  Lees,  in  forty-seven  there  was 
satisfactory  proof  of  syphilis, 

DKciNa-sig.^ — The  diagnosis  of  hereditary  syphilis  iti  its  more  advanced 
fornis,  such  as  has  just  been  described,  is  not  dilTicult,  as  no  other  disease 
repn.'st'fits  such  si^ricms  lesions  of  the  skin  with  such  a  combination  of 
ljr(*neml  symptoms  and  lesions  of  the  nmcous  membnuies. 

The  miider  fonns  of  Uie  dis€»ase  are  frequently  mistaken  for  other 
diseases  of  the  skin,  such  as  papular  erytliema,  which  simulate  the  syphi- 
litic lesions  but  wdjich  are  of  a  benign  character. 

Ocehision  of  the  nares  caused  by  swelling  of  the  Schneiderian  mem- 
brane, if  persistent  during  the  early  weeks  and  months  of  life  without  rise 
of  temperature,  should  always  make  ns  suspicions  of  the  presenre  of 
hert*iiihiry  syphilis,  for  a  syphilitic  efllnreseence  is  oflen  so  slight  and  eva- 
nescent as  to  be  frequently  overlooked. 

Marked  imjxrovemenl  following  the  adminislration  of  mercury  is  also 
UBually  considered  of  diagnostir  v;due.  and.  alUii>ugh  not  by  any  means 
ronchisive,  is  at  least  siguiricant. 

Periostitis,  esfjcfially  of  ttie  lower  end  of  the  humerus  or  Ihe  anterior 
bordt*r  of  the  tibia*  is  met  with  in  children.  It  sliould  make  us  susiiicious 
tlrnt  sj'philiii  is  causijijf  this  condition^  especially  if  there  is  periostitis  of  a 
nmnber  of  bones  al  once, 

A  great  deal  has  been  w^ritten  and  much  discussion  has  take^n  [ilace 
tling  Uie  rcblionship  between  syphilis  and  rhachitis.     The  two  dis- 
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oases  an^  so  disti  nelly  ^separated  tiiat  it  seems  seareely  noe<»ssan'  tod  will. 
exet'|jt  vorj-  brifdy,  uii  the  ditlerential  diagnosis  between  them.  Hty- 
chilk  is  so  lai^ely  dependent  in  its  o^eous  changes  on  a  {irofoiind  di^ 
turlnnicu  of  tiiitrilinri  ttiat  it  ean  fairly  be  said  to  result  fnuii  any  tW^vd^- 
whieli  frojii  its  debilitating  iiatuD?  may  interfere  with  tlte  nulritiun  of  tlu' 
bones.  In  this  way  individuals  whose  nutrition  has  been  seriously  \A' 
fected  by  tipreditary  syplii litis  may  deveioj)  rhaehitis. 

In  regard  to  ttie  aetual  k-sions  of  ttic  bones  present  bi  syfihilii  af*^ 
rhatdiitis,  then*  seems  to  be  a  coneurrenee  of  opinion  that  the  patliobj^^" 
c*il   conditions  are  quite  ditrercni-     Thus,  syptiililic    bones  very  far*^*-^ 
present  the  spongy  tissue  peeuliar  to  rliacliitis,  and  rhaetiitic  bones  neve 
show  the  osteophytes  of  sj^hilis. 

Prognosis. — The  prognosis  in  any  case  of  hereditary  syphiJk  b  a  \ 
nous  one.     In  addition  to  the  results  which  we  are  likely  to  have  fron 
the  syphilis  of  the  pan*nts  being  early  or  late  in  reganl  to  the  impregna- 
tion, and  from  their  having  been  thoroughly  Ireattfd  or  not,   thefv  aPt*^^ 
certain  facts  to  be  rc^membeped  concerning  tlie  infant  ftsi*!f. 

The  pnignosis  is  grave  inveisely  to  tlie  number  of  weeks  after  birth  I 
when  the  disease  first  shows  itself.    The  milder  forms  of  the  eftlopescence  ^ 
justify  us  in  giving  a  better  pnignosis  ihan  the  more  severe  ones.     Id 
addition  to  these  conditions  which  render  the  prognosis  more  Sivorable 
are  the  pfjssibility  of  the  infant  being  fed  with  good  breast-nulk  or  with  a    ^ 
carefully  prepared  substitute  food,  and  good  hygienic  surrcjundings.  M 

The  cases  in  which  tlie  spleen  is  much  enlarjred  are  evidently  so  pfo-  ■ 
foundly  affected  by  the  secondary  ana;nua  by  whirh  the  enlar^fenienl  is 
caused  that  the  prognosis  is  almost  invariiibly  bad,  and  the  de^rree  of 
splenic  enlargement  may  almost  be  taken  as  an  hidex  of  the  seventy  of  m 
the  disease,  m 

The  opinion  which  we  give  to  the  parents  should,  however,  always 
be  ver)^  guarded,  as,  even  though  the  disease  may  for  the  time  ap[>ar*'nlly 
be  entirely  cured,  it  is  always  liable  to  apijear  ag^iin  in  lat*^  cdiildhood 
and  at  puberty.  When  the  disease  is  amenable  to  treatment  these  see-fl 
ondary  symptoms  almost  always  disappear  by  tiie  sei;ond  year,  and  in 
quite  a  lai^e  rmmber  of  cases,  where  proper  treatment  has  been  thor- 
oughly carried  out,  the  infant  recovers  entimly  and  is  as  well  and  strong 
as  Ihougli  il  had  never  iiad  syptiilis.  In  another  set  of  cases,  however. 
aUhough  ttie  disease  is  apparently  eradicated,  in  later  years  il  is  found  to 
have  left  its  marks  in  disturbances  of  the  ditferent  iunclions  and  in  the 
general  lack  of  vigor  of  the  various  tissues.  M 

Theatmest, — The  treatment  of  hereditar>^  syphilis  is  first  (o  adapt  at 
once  as  nourishing  a  food  as  is  possible  to  the  infant's  digestion.     A  heallhy 
mother  with  plenty  of  good  breast-milk  will,  as  a  rule,  provide  the  bestfl 
food  for  her  infant. 

If  the  mother  s  nutrition  is  reduced  by  syphilis  or  by  any  other  chronic 
disease,  tlie  infant  should  be  fed  on  a  properly  adjusted  substitute  fixid. 
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il  li\pt»ii*%  .-iui'li  as  fnisli  ah%  su!ili*^H(U  and  ^vannth,  slinuld 

|ii'  inn-iully  ri*irribfr<l.     A  \vi4-iiiirsL*  shuultl  not  jji-  ivniployed  unless  she 

hitf  hersrctf  liiid  syphilis,  in  vvhidi  case  Uie  same  rules  will  apply  in  her 

iiureiiijf  uB  III  that  of  ihe  syphiliH«*  mother. 

\i  should  be  reiueMiberrd  that  tin*  secretions  t'roni  a  syphllilif  intant's 

ntorith  oTfj  very  infectious,  wtielher  the  disease  is  of  the   hereditary  or 
€>f  Uie  acquhvd  fonn.     If,  llH*reton%  the  mother  is  not  syphilitic  aiid  the 

infeoit   \mn  ae«4uired  \n  any  way  a  syphiliUe  lesion,  the  nnr^in^'  must  be 
di^runtinyeil  and  the  infant  fed  on  u  substitute  food. 

The  only  dru|?  wliii'li  can  be  depended  upon  in  the  treatment  of  the 
early  lesif^ns  of  liereditary  iayf>hilii^  i^  nier*  tUT,  This  dru^^  naturally  would 
br  employ  I'd  from  uur  rxperi(*iiep  witti  it  in  a»"L|uin'd  syphilis,  where 
it  b  more  vidutit>le  hi  the  early  stage  of  the  dise^tse  I  ban  at  any  other 
l^-riod.  In  like  maiuier  iodide  of  [jolai^h  is  of  lilUe  use  in  Ihe  «-arly 
st«(gi*s  of  hen.Hlihiry  sy[ihilis,  while  it  becomes  useful  in  the  retarded  form, 
whjrh  i-<im.-sponds  to  the  latt  r  slai^e  of  acquired  syphilis. 

Il  is  Important  rjmd'nlty  to  aiia[>t  the  form  of  mercury  which  is  ^Iven 
It*  Ihe  syphililir  infant  arcordin^  to  its  spemi  idiosyncrasy  Rir  ttie  dj'ug, 
and  also  lo  re^ulafi*  Ihe  means  of  its  arhninistratlon  according  to  ihe  ne- 
n-s^ily  of  haviii}^  it  act  quickly,  as  is  indicated  hi  the  more  severe  forms 
af  ttie  disease,  and  accordmg  to  the  sensitiveness  of  the  individual's  stomach 
or  skin.  Tims,  mercm'y  may  be  administered  either  through  the  nioutli 
or  through  the  skin.  In  the  latler  ease  it  may  be  applied  directly  in  tlie 
fonn  of  litpiid  or  ointment  or  by  means  of  subcutaneous  injections.  The 
last  method  shoidd  be  used  m  very  urgent  cases  only»  for  the  tissues  and 
skin  of  the  syptiilitie  infant  are  especially  liable  to  be  irritated  to  such  an 
exleiil  ttiat  sloughinjf  may  take  place,  and  the  tissues  under  these  cireum- 
slances  are  readily  destroyed.  When  used,  it  should  be  in  the  form  ol 
corrosive  sublimate. 

Tlie  rnrrosive  sublimate  should  never  be  given  siibcutaneously  in 
lafKcr  ibises  than  0JXM)6  gramme  (jiu  grain).  Where  the  mercury  is  to 
beappht^d  din^clly  to  the  skin  il  may  be  in  the  form  of  corrosive  subli- 
inale  butlis,  il^  to  0,6  granuue  (5  to  10  grains)  to  each  bath  once  daily, 
bul  |jractically  il  is  found  better  h>  introduce  it  into  the  system  by  means 
rif  jin  oifdment.  This  ointiuent  may  be  the  official  mercurial  ointment, 
tHlier  in  fidl  strength  or  diluted  with  some  simple  ointment,  and  this 
may  b**  applied  by  means  of  iiumrUon,  as  is  the  custom  in  (he  ar quiriKl 
nyi^liili!;  nf  adults.  Atler  tln^  infant's  skin  lias  been  thoroughly  washed,  a 
imall  pf^rtion  of  the  uintmenl  should  be  applied  to  its  back  and  rubbed 
<an*fnJly  and  gently    into  tlie  skin  for  ten  minutes.     On  the  next  (kiy  the 

tw*  pniredure  eiuj  t*e  cajried  out  oji  lite  front  of  the  cliest;  on  the  llurd 
in  tlie  axillary  rt»^qons ;  and  on  the  following  days  respectively  on  the 
[fjuter  surfaces  of  the  amis  ami   tlnglis.      I  have  found  thai  the  most 
>nictic-al  way  of  applyin;/  inunctions  to   tliese  infants   is,  after  having 

iort^ughly  waslied  the  :d5donien,  to  spread  the  oiulm*^nt  Ihickly  on  a 
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piece  of  thin  soft  flannel  out  so  as  to  reach  from  the  onsiforni  rartilaire  fo 
the  piibes  and  to  cxtt'iid  iirouiid  Hie  entire  abdomen.  This  ointirient  is 
made  in  the  following  way: 

PkiCHi^itimo^*  78. 

Mftric.  ApotA^ary, 

Gmmmiw. 
B   Unguentl  Qleati  bydriirgyri,  I  H   Ujiguenti  oUmti  hydmfgjn, 

Unguenti  Unolini AA  Holoo  TJngUt'ntT  Itvnnlmi  ,*....* ^  3  u. 

M.  M 


The  bafid  should  be  allowed  to  remain  hi  plate  for  forty-eight  hours. 
It  should  then  be  removed,  and,  after  the  skin  has  been  Itioroughfy  waslied 
with  warm  water  and  soap  and  drird  with  a  soft  towel^  the  flannel  should 
again  be  sfjread  mth  the  ointment  and  reapplied. 

In  giving  mercury  by  the  mouth  I  am  in  the  tiabit  of  using  the  oflfieial 
hydraiTg-ynnn  cum  rreta.  I  usually  begin  wiHi  0.06  gramme  (1  grain)  of 
the  dmg,  administered  three  times  in  the  twenty-four  hours.  Wilhin  a 
few  days  the  dose  is  increased  to  four  times  in  the  twenty-four  hours, 
and  if  no  unfavorable  symptoms  appear  it  is  again  raised  to  0.12  granime 
(2  grains)  three  or  four  limes  in  the  twenty4bur  hours. 

The  unfavorable  symptoms  wiiieh  have  just  been  referred  to  as  pos- 
sibly being  caused  by  the  drug  are  represented  by  diarrhcea.  We  inusl 
remember  that  the  infants  whom  we  are  Irealing  for  hert?ditary  s}^liilts 
are  so  young  that  the  salivary  secretion  has  been  very  slightly  developed, 
and  that  therefore  we  naturally  do  not  salivate  an  infant  of  this  age  so 
readily  as  we  would  a  child  or  an  adult.  We  must  not,  however,  tlunk 
that  we  can  be  guided  as  to  the  amount  of  mercury  we  are  introdui-ing 
into  the  infant's  stomach  by  salivation,  which  is  usually  relied  upon  to 
indicate  the  physiological  action  of  mercury.  I  have  found  it  a  safe  m\e 
to  continue  with  the  mercury  until  diarrhoea  is  caused,  when  tlje  drug 
can  be  reduced  in  quanlity,  or  even  be  omitted  for  a  few  days.  Wlien 
the  intestine  has  become  less  sensitive  we  can  again  begin  witJi  a  snuiller 
dose,  and  one  which  by  experiment  has  been  i^hnwri  nul  tn  rau^i'  likr- 
rhtea  in  the  especial  iidant. 

Other  forms  of  mercury,  such  as  calomel  in  ihises  of  UJMHJ  grainiite 
(^  grahi)  three  or  four  times  daily,  may  be  given  liy  the  mouth  in  these 
cases. 

These  various  forms  of  mercury  should  be  trieii  when  for  any  reason 
one  of  thom  is  found  not  to  suit  the  case. 

For  the  treatment  of  the  fissures  whirh  occur  around  the  lips  aud  the 
lesions  of  the  mouth,  as  well  as  those  which  occur  at  the  anal  on  flee,  I 
am  in  the  habit  of  using  a  simple  powder  of  cah^mel,  which  is  dusfini  on 
ttie  part  affected.  The  mouth  sliould  be  carefully  cleansed  several  limes 
during  the  day  and  a  wash  of  chlorate  of  potash  used  at  least  twice  a  iky. 
In  some  cases,  although  rarely,  nitrate  of  silver  is  needed  as  an  appljriitjon 
to  the  ulcers  wlien  they  are  inJmrlable*  When  tliere  are  crusts  around 
the  lips  and  in  the  neighborhood  of  the  iissures»  or  where  anal  coiuiylo- 
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mala  an*  i»ri'Senl»  (tie  rnrrruriul  niutmciit  just  spoken  of  is  of  much 
bera^tiL  The*  crusts  sliutdd  be  rarefLilly  rfinoveti  frfjiii  tht*  nose  and  ilm 
saiiie  otnlincnt  gently  appliwl  tu  the  lesions.  The  applicalion  of  tliis  oini- 
mi*nt  la  H»e  abdomen  is  at  times  roHowed  by  an  ersteniatous  irritation  of 
thr  skhi  lit  the  abdomen.  Under  Uiese  firfunistanees  any  simple  emol- 
iieid  should  be  applied  in  place  ut  llie  mereurial  fur  a  few  days  luilil  Ihe 
skin  has  recovered,  and  Uie  meirur}*  ean  then  be  further  diluted  with 
lanolin**  or  some  simple  funtntenl  and  rea|>plied*  thus  finally  adjusting  the 
strength  of  ttie  mercurial  to  Ihe  vulnenibility  of  the  inftnit s  skill. 

In  addition  to  ihe  mereurial  Ireutment*  ionics  in  some  fornt»  espceially 
iron,  are  ai  times  retpiin^d.  If  is  usually  in  the  later  stages  of  the  disease 
tltal  they  are  indicated,  and  in  eases  in  whicli  the  persisii^nce  of  the 
splenic  enlargeuient  shows  the  presence  of  profound  secondary  auEemia. 

After  all  the  symptoms  of  sypliilis  have  disappeared  and  the  infant  is 
^itirely  welU  Ihe  mercurial  livatinent  should  be  continued  for  some 
montt^s  anJ  ^Iso  later  during  the  lirst  three  or  four  years  of  its  life,  ai 
intervals  of  ttiree  or  four  months,  even  when  there  is  no  return  of  ttie 
syphilitic  symptoms*  It  should  likewise  be  given  at  interv^als  during 
tiie  period  of  the  second  dentition,  ami  agtun  at  puberty.  This  treat- 
ment is  especially  inijiortant  whether  the  infant  appears  to  be  in  good 
health  or  not,  as  tt  te^rrds  to  prevent  a  recurrence  of  tlu^  disease,  and 
we  should  remember  that  a  reciuTt*nce  otten  proves  very  intractable  to 
treatment 

The  following  eases  illustrate  the  ditltrent  phases  of  herc^ditary  sypliilis 
and  the  dilferenl  coniljtions  which  are  liable  to  be  met  wltti  in  iliis  dis^>ase. 

Tilt*  first  itifiuil  wa5  Uirt^e  wei'ks  M*  Its  moUifr  lookod  well  ami  strung,  ^i^nied 
having  hud  any  iriis4:am;iifi:'s  nr  ijisease  nf  any  kind,  and  asscHf'd  Hiai  the  i\dhf»v  was 
ttlsMi  he'dniy.  Bolh  of  Uiese  tiiiitt'Hu.'ii(s  w»'n?  probidjly  untme.  hiil  eui  exciiilent  oi>por- 
ttmity  for  makings  a  diitjfimsis  simply  by  insppctiim  and  t>y  n  pliysiral  tfXiiuiiniitiori  was 

At  hirih  the  iiifiint  whm  puny  arul  atmpliit.  U  soon  Iwijan  to  have  oerlusicm  nl'tlie 
nnres.  Wlirn  one  w^ek  »iUI.  an  t^rfliih-sicmce  of  papuh*s  appviirt^d  on  its  arms,  l(>jfs,  and 
fi*et,  with  |ui!?toVii  **n  \Uv  |*:ilrns  of  ttic  hand;?  11  nd  the  solt's  (if  tlie  ft^t.  It  did  rmt 
fmtiit,  Tht*  fji^Ciil  mjivi-mimts  w»'n*  nf  n  pwyd  rnlor  *ind  fairly  well  digc^sted.  The  heart 
antl  lungrs  w^i*  inirmaL  Ttii^  splenir  ar*^a  «4  Huhiffss  was  Hliirhtly  infrr**ai^*^d.  hnl  thf* 
sipletin  trould  not  hi*  frIL  Tin 'ft*  were  marked  flssun^s  a  I  \he  an^li's  of  Iht*  moulh,  a 
iiuirJi«pLindfnt  dischur^'  frrim  the  nnsi%  and  crusts  forming  on  the  eyehrows.  The 
nth  dM  fhroiit  showed  nothing  b-yond  a  pronnunt^t^derv'lhfma.    Thpn*  Wf*re  papnles 

(luMilh's  on  tt*e  hoily.  ami  a  si|uanifius  as  well  as  a  pus^lular  idTlorescetiff*  on  the 
jFa!in)i  of  iht*  h^inds  and  the  solrs  id'  the  fe^t.  TIhm"^  wen*  inatMjhr  on  the  huUocka. 
jrtie  mm«  nhcjwrd  notlnnif  ahnormal.  Tlk'  If'mj^erahjrr  whs  nonnal,  Tlif  infint  looked 
•Jf  w«^!l  nourishrd. 

Ttl<*P*  could  lit*  iko  tpicstitjii  about  tht-  tlifi^rnosii*  ia  i«  ejise  like  this,  and  Ihp  state* 
in«»iit«  of  the  mother  re^rariliutf  herself  and  her  husband  were  enHrely  ignored,  for  by 
iimpir  iii*|>t*rtioii  it  w?h  i-hnii  thvil  it  was  a  caiip  of  hereditary  syphilis. 

The  tiexl  infant  Wi\s  m%  months  o!d.  The  mother,  a  healthy-looking  wnman  with 
plnxih  of  hn'artl-nolk,  nnr*w*d  ihe  inf^nL  Sht*  liiid  had  one  ndscarm^e,  in  Ihe  Ihinl 
uiodLIi.  and  Uiis  w.iM  in  i  first  fluid,     The  ratber  denied  having  hod  auy  venen^d  disease. 
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At  birth  thi*  infant  was  rath«*r  atrophiet!  lind  hjvd  u  gentral  jwipular  eflloreM 
all  over  It*  and  later  a  squamous  efnon'soencf*  on  the  palms  tjf  the  hands  and  thp  i 
of  the  feet     It  always  had  marked  occlusion  of  the  nar^s  (snurfles).      The  infant  i 
immediately  placed  under  treatment^  and  at  six  months  looked  well  nourished.     II  was 
a  case  of  hereditary  syphilis,  and  showed  the  beneficial  results  of  good  breasl-niilk  mad 
mercury^  for  il  >Viu*  very  large  for  its  age  and  was  fat  and  stronj?-! diking.     It  hsiil, 
however,  certain  lesions  of  the  hones  which  were  the  result  of  the  syphilitic  manif*^- 
tatiuns  which  it  presented  at  hirth.      One  of  these  lesions  >vas   represented  in  tin? 
marked  prominences  on  either  side  of  the  frontal  bone,  with  a  somewhat  depressiHl 
sulcus  tietwern  thenj. 

The  first  phalanx  of  the  lefl  little  finger  and  that  of  the  left  third  finger  werc^ 
swollen  and  somewhat  reddened,  and  the  tissues  had  a  tendency  to  break  down*  This 
is  (he  condition  wfiich  has  already  been  described  as  syphiUtit*  flneif litis.  Cases  ut 
tubereutosis  of  the  hone  ofien  simulate  this  ctmdilion,  and,  in  fact,  so  nearlf  apprciacti 
it  in  appearance  that  the  two  diseases  cannot  be  distinguished  by  simple  inspection. 
The  diagnosis  must  tie  made  by  considering  the  other  symptoms. 

The  syphilitic  infant  is  described  essentially  as  atrophic  ;  this  is,  as  a  rule,  the  case 
only  when  it  is  deprived  of  good  breast *m ilk  or  of  a  properly  proportioned  substitute 
food,  the  atrophy  being  usually  a  fault  in  diet,  provided  that  the  inLra-uterine  nutrition  j 
has  been  good. 

Syphilis  is  so  prolific  a  source  of  niiscarriago  that  a  histor>^  of  mis<*ar- 
riag<?  in  the  mother  justifies  us  in  lookitig  witli  suspicion  on  a  doubtful 
lesion  of  the  sltin  in  her  infant.  A  woman  may  liave  a  number  of  mis- 
carriages eaused  by  syphilis,  and  may  then,  if  she  has  been  treated  m\h  _ 
mercury,  give  birth  to  a  living  syphilitic  infant,  or  to  one  that  is  healthy.  ■ 
These  facts  are  important  tor  us  to  remember  when  we  are  considering 
the  prognosis  in  a  case  of  hereditary  sypliilis. 

The  next  infant  ilhistrates  one  of  tlie  many  unusual  forms  of  syphJiis 
which  may  manliest  itself  in  infancy,  M 

A  male»  four  months  old.  wa^s  broup^bt  to  my  chnic  vritb  syphilis  of  a  rather  nifgra- 
vated  ty|->e,  and  among  other  lesions  with  t'lmdylomata  at  the  anal  oriht-e. 

It  had  a  g:enerfll  papiitar  effloresce  lire  on  I  he  faee.  body,  and  limbs,  i  Deluding  the 
palms  of  the  hands  and  the  sob^  of  the  feet.  The  lefl  ami  li«n|r  helpless  by  its  sidf* 
The  left  leg  was  also  somewhat  affected.  On  examining  Ihe  arm  lh**re  was  found  ii 
small,  hai"d,  painfn!,  circumscribed  swelling  at  the  lower  end  of  the  humerus*  Ka  cr^p- 
itation  wtis  defeetefi. 

The  condition  was  one  of  the  osseous  lesions  of  s>T>hilis,  an  mtntehtrntlritU  ar- 
com  pan  led  by  peri  osti  lis,  whit^h  caused  so  much  pain  on  movement  as  to  disable  tb« 
limhs  and  simulate  both  paralysis  and  fracture.  Mercury  was  yriveu  and  the  mfant 
recovered. 

The  next  ease  is  of  remarkable  iiilerest,  owjnfr  to  the  form  and  appears  ner  of  the 
efllores^renee,  which,  although  unusual  is  so  characteristic  tliat  il  could  represscnt  tii» 
other  disease  than  syphilis. 

The  infant  was  six  weeks  old.  The  mother  stated  that  she  had  been  mjuriiNf 
about  three  years,  hart  had  two  children,  and  had  had  no  miscarriages.  Bhe  s^luI  Uittl 
the  father  w^os  well  and  strongs  and  that  neither  of  them  !iad  bad  any  efHorescfnce 
on  Ihelr  skin.  The  oldi^r  infnnt  was  fourteen  months  old,  and  was  h**« It ljy.  Tli*» 
youn^r  infant  was  being  nursed  by  ils  mother.  At  birth  it  was  apparently  healthy 
and  wpII  nourishefl.  Its  skin  wmi  clear,  its  tMjdy  fat,  and  there  was^  no  occlusion  af 
the  niirn^s.  This?  condition  continued  until  it  was  eight  days  obh  II  th*"n  tu'i^iti  t» 
have  yodusion  of  the  imx^  (itiiifnes),  a  slightly  honrse  voice^  and  mn  efTlorescence  oti 
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'  uf  III!'  bfnly  fKiii  hrnbs.     This  eilkirttsceuce  eausisted  niostly  of  insicul^^ 
my  of  whirh  weiv  cirnirnsiTiUHj  by  liealthy  skin.     Tlity  varied  in  size  from  U.ti  to 
L25  L^n.  (I  in  i  irtch). 

Plal^  X..  faciniT  (>iige  Hl«>^  shows  a  number  uf  Jesiuiis  repmsented  in  lliia  cas**. 
fn  ttjdditiun  to  the  niai'ubc%  whidi  Y»iru»d  tntm  u  deliejitc?  pitik  to  a  yellowish- white 
ttjliir,  Iherv  was  ii  pti&tule  on  the  outer  side  of  the  leg  just  below  the  knee*  On  the 
imit*r  M^  and  ahmtsi  imj  ilie  haek  of  the  fcH^l  weh*  Ih^  reniiiiiis  of  ^  hhih  which  had 
bml^en  down  and  had  h(?en  empljed  (*f  it^^  fordentn.  There  vva«  also  on  the  inner  side 
itf  Iht*  foot,  neiirrr  to  llie  lii^el.  ii  sojall  ulcer.  Tln^  entire*  j*kiij  of  lije  heel  was  reddened 
jUid  bad  a  ^hininjj;  appearance.  The  erythifnuitous  lesioiist  in  pJiices  on  the  leg  were 
^urroumkf'd  by  norin^il  stkin.  present ing  a  mottled  appearance,  and  ttiere  were  white 
iiw>ts  on  the  skin.  These  latter,  however,  were  caused  merely  by  the  pecniiar  distri- 
i<Tin  of  the  syphilitie  lUMriilse, 

In  addition  to  the^^e  lesions  oa  the  h*g  there  were  n  ftnv  ukers  on  the  Imltoeks, 
and  ill  iidditjon  h*  the  maeulfe  on  the  soles  of  the  feet  there  were  snjne  on  the  palms 
<if  Lhe  hands,  A  few  scales  showing  a  squaniuua  condilkoi  could  W  seeti  on  the  left 
;  this  lesion  w;ts  not  ii  prominent  one. 
he  eyt-s  were  not  aflTected.  There  were  a  few  t^ssurea  aljout  the  tnouth^  hot  no 
lesions  of  lij«?  buccal  mucousi  mernhranet  and  tliere  were  no  gymmata  around  the  anus. 
Tlie  Iresilnient  of  this  ra»^  was  by  iniinctiiin  with  the  fdeate  *if  mercury  ointment 
and  ti)  the  adniinislration  of  hyclrar^ynuo  cum  crehu 

Tig*  120  repp^sents  the  lesions  of  syphilis  on  !hw  «<de(?  nf  ttie  feei  in  u  inale.     The 
ons  consisted  of  a  number  of  t^ulla%    some  of  which  bad  bui^st,  and  the  tissue 


Flu.  120. 


SypJiiHtic  niihculiG,  ulct-re.  ati<t  Inilln^  nti  thi*  snlf^  nf  thp  f&pt.    Mile,  2!^  mnntha  old. 

iith  having  broken  down,  ulcerations  were  furmed.  There  were  also  a.  few  papules, 
itmit*  ?mrtn*T  bnlhe.  ami  some  pigmented  areas. 

This  same  cas**  had  the  **  waxen''  pallm  uf  the  skin,  so  charaeUeristie  of  the 
tri|rhi*r  gmdef  of  gnive  anemias*  There  was  moderate  enlargement  of  the  liver,  which 
on  palpation  was  found  to  be  hard  and  somewhat  tender.  The  inguinal  gland^t  were 
ihglilly  eiibirged.  The  posUaural  glands  were  enlarged.  The  spleen  was  much 
enbirjfed  and  exiendcd,  us  indicaied  in  Fig  121  by  tlie  black  line,  from  the  fifth  rib 
t(*  tti*'  left  inguinal  region.  It  was  hard*  Imt  was  nvd  lender.  There  were  no  other 
glandular  en  large  men  ts.     The  exann  nation  of  the  blood  was  ^a  follows  r 

Nu?.  17*  Nov.  20, 
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There  was  a  i-oiisidf^ralile  vmiatiim  iii  Uie  Biiw^or  tJii*  erylhroeytes,  which  w«re  jnlt 
in  color.  There  was  poikili>cytcisis  in  a  moderate  dt'i^ree  ;  there  were  s*ij*o  some  niim>- 
cytes  and  uiegalocyles.  The  nionotnidear  eienieiits  predominated  (alwjut  tbree-quHT' 
ters).     The  ensinophiles  wt^ri*  md  nujuercjus. 


Mulo,  2Ii-.j  uu-ntUr 


mid  enlnrged  spleen  nuu-ked  In  bli^eki 


Late  ManifestatiotiB  of  Hereditary  Syphilis. — Symptoms. — Tfie  iimni- 
festatioijs  of  horoditary  syphilis  \vhi4'h  appear  at  birth  usuaily  develop  in 
the  first  three  or  four  monUis  of  the  infant's  life.  In  certain  cases  of 
syphilis  which  arc  without  doubt  of  the  hereditary  form,  either  no  syni|>- 
tonis  wliatever  are  noticr^d  in  the  early  years  of  lifi%  or  they  are  so  slight^ 
or  so  lat  king  in  the  ehamelerislics  of  syphilis,  lluit  it  is  sonietiMies  inipossi* 
ble  to  recognke  them  as  syphilitic  lesions.  The  lesions  of  this  late  in-redi- 
tar>^  form  rom^spotid*  to  the  tertiary  lesions  of  the  acquired  fonn.  They 
appear  in  diffeR'nt  periods  of  ehildtioo<t  or  at  |*uberty.  These  |M»riods 
correspond  to  the  lime  when  a  fresh  outbreak  of  an  attack  of  syidiUis 
which  lias  occumMJ  in  thi*  early  montlts  of  life  is  apt  in  take  phu  e.  This 
is  sitroificaiit  as  leading  us  to  suspect  tliat  the  early  syiiiptimis  of  the 
disease  have  been  overlooked  rather  ttian  to  believe  that  they  did  not 
occur. 

BoiuH.— The  lesions  of  I  lie  bones  hold  a  prominent  place  in  these  later 
manifestations  of  hereditarj'  syphilis.  These  lesions  may  be  in  the  fr^nn 
of  a  periostitis,  t^r  an  ai-tual  necrosis  of  ilie  bone  may  take  place  either  m 
connection  with  a  tlactylitis  or  with  a  simple  lesion  of  the  osseous  tissue 
in  any  of  the  bones. 

As  these  later  forms  of  liereditary^  syphilis  merely  represent  the  same 
conditions  winch  are  met  with  in  trrtiar}'  ac^quired  syphilid,  we  should  expect 
the  most  varii^d  lesions.  In  this  late  form  of  hereditary  syphilis  Uie  bones 
of  the  nose  are  frequently  involved,  and  a  flattening  of  the  bridge  of  the 
nose  is  not  uncommon.  The  cmriial  bones  show  certain  alterations  which 
at  times  are  quite  eharaclerisUc,  The  frontal  bone  may  present  a  promi- 
nenee  on  either  side,  which,  with  a  depression  more  or  less  deep  between 
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the  prominences,  causes  such  a  peculiar  conforinatioii  of  the  head  as  to 
be  almost  characleristie  of  syphilis.  TJiis  is  well  represented  in  Fig.  124, 
on  page  54L  In  addition  to  these  frontal  prominences,  at  times  there  is 
a  prominence  of  the  centre  of  the  frontaJ  bone,  which,  with  the  apparent 
flattening  on  either  sidt\  causes  a  peculiar  shape  simulating  the  keel  of  a 
ship.  Sometimes  protuberances  similar  to  those  which  have  been  de- 
scribed of  the  frontal  bono  may  appear  on  the  parietal  boties.  When  Ihey 
are  bilateral  tlie  sagiltal  suture  appears  as  a  depressed  sulcus  between 
them,  and  this  defornuty  of  the  skull,  from  its  resemblance  to  the  shape 
of  the  nates,  has  been  designated  by  Parrot  as  the  naiiform  skulL 

These  tuberosities  on  the  skull  may  also  appear  upon  the  lony^  bones, 
either  in  the  diaphysis  or  in  the  epiphysis.  When  the  tibia  is  affected 
there  is  often  so  marked  an  increase  in  parts  of  the  shall  of  the  bone, 
especially  its  middle  third,  that,  as  tlie  enlargement  is  chietly  in  the  ante- 
rior portion,  the  swelling  when  prominent  gives  an  appearance  of  cur\^a- 
ture  to  the  bone.  This  is,  Iiowever,  only  a  seeming  curvature*  as  the 
posterior  portion  of  the  bone  is  not  alTected, 

Madfil  iMviiopnteiii, — An  interference  with  the  ^owth  of  children 
who  are  a  (Tec  ted  by  these  various  osseous  lesions  of  syphilis  is  not  un- 
common. There  is  frequently  a  lack  of  development,  which  shows  itself 
usually  in  a  failure  of  the  individual  to  attain  the  ordinary^  height.  The 
mental  development  is  retarded,  the  children  often  appearing  to  be  a 
number  of  years  younger  than  they  really  are.  This  condition  Founiier 
tias  designated  as  in/aj^ilmn, 

TtdL — The  first  set  of  teeth  in  infants  with  hereditary  syphilis  have 
Qothing  characteristic  about  them  ;  they  show  a  lack  of  nutrition,  a  con- 
dition which  may  arise  from  many  other  morbid  processes. 

The  second  set  of  teeth,  however,  present  certain  characteristics. 
These  characteristics  are  shown  especially  in  the  two  middle  upper  in- 
cisors,  in  which  the  cutting  edge  of  the 
tooth  is  worn  away,  leaving  a  convex  sur- 
face with  the  convexity  upward.  The 
teeth  are  also  apt  to  be  somewhat  far 
apart,  and,  as  Ihe  child  grows  older,  to 
assume  a  peg  shape.  The  especial  char- 
acteristics of  syphilitic  teeth  were  first 
described  by  Hutchmson.  This  peculiar 
shape  of  tlie  teeth  is  not  always  present 
in  syphilis,  but  when  it  appears  it  is  cer- 
tainly very  suggestive  of  the  disease.     As 

was  pointed  out  by  Coleman,  the  dentist  who  examined  Hntchinson*s 
cases,  in  nearly  ever)'  one  of  them  there  was  a  deficiency  in  the  superior 
alveolar  arch  at  the  anterior  portion,  so  great  in  some  cases  that  when 
Ihe  jaws  were  closed  the  upper  and  the  lower  Incisiors  did  not  come 
together. 


Fig.    122. 


Syphilitic  teeth  nf  thu  vKotv^  detiyijoti. 
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Fi^,  122  represents  twelve  syphilitic  teeth  of  the  second  dentition* 
They  are  all  more  or  less  disoi^nized  in  a  way  which  might  occur  from 
tov  cause  which  would  interfere  i\dth  the  normal  development  of  the  tcdh 
and  cause  their  early  decay.  The  middle  two  and  the  left  lateral  upper 
ificisors  show  the  notched  and  somewhat  pe^-shaped  condition  which  is 
supjHistHl  to  be  characteristic  of  syphilis. 

yaih* — The  ouyvhln  which  occurs  as  one  of  tlie  earlier  manifestations 
of  tica^dilary  syphilis  has  already  been  described.  In  the  late  fonn  of 
svphilis  another  fonn  of  onychia  is  met  with,  charaelerized,  according  to 
Post,  by  a  swelling  at  the  base  or  the  side  of  the  nail,  which  becomes 
thickened,  fissured,  and  brittle,  with  more  or  less  deformity  of  the 
phalanx. 

E\^t. — In  the  late  form  of  syphilis  a  peculiar  innammation  of  the 
cornea  at  limes  appears.  It  usually  begins  with  a  cloudiness  of  the  sub- 
stance of  the  cornea,  with  ciliar}'  congestion.  The  entire  cornea  in  this 
way  becomes  clouded  The  affection  is  not  accompanied  usually  by  pain,  ■ 
and  does  not  show  any  special  congestitm  of  the  conjunctivae.  HutcMn- 
son  says  that  it  is  always  symmetrical,  although  at  first  it  is  apt  to  begtn 
with  one  eye  and  later  to  attack  the  other.  The  interval  between  the 
two  attacks  may  extend  over  several  years.  This  disease  is  called  inler- 
$iitud  kemilfU,  and  may  for  a  few  weeks  seriously  interfere  with  the  sight 
It  usually  disappeai^  under  treatment  without  leaving  any  trace  of  the 
disease  behind  it*  On  the  other  hand,  opacities  are  sometimes  left  which  I 
iiitcrforti  vvitli  vision.  The  total  duration  of  the  disease  varies  from  six 
lo  eighliM.^n  njonths.  Interstitial  keratitis,  accordhig  to  Post,  occurs  most 
fn  r(oently  in  female  subjects,  and  is  most  conmion  between  the  ages  of 
ten  and  tiftt^en,  althougli  it  may  oc(^nr  nmch  earlier,  and,  according  to 
Fotu'nier,  may  even  be  met  with  at  birth.  Complications  may  arise  m 
the  shape  of  iritis,  choroiditis,  and  retinitis. 

iirf'>\— nUturbances  of  hearing  may  occur  from  a  number  of  causes, 
especially  from  those  secondary  lo  diseases  of  the  pharj^nx.  An  especial 
form  of  ilf'(jfH€/m,  however,  witliout  any  special  lesions  to  explain  it,  occurs 
in  the  syphilis  of  childhood,  is  usually  intractable  to  treatmenl,  and  per- 
sists into  later  life.  Extensive  ulcerations  produced  by  syphilis  may  occur 
in  the  nose  and  pharpiJ-  ai  any  time  during  childhood, 

Nenmtis  SifMfffi, — Syphilis  of  the  ner\^ous  system  may  be  congenital 
or  acquired,  involvinj^eitlier  Ihe  brain  or  cord.  It  is  vcr>'  rare  in  children. 
It  may  occm*  as  a  dilFuse  inilammatiuji  of  the  meninges,  as  localized 
gununata,  or  as  an  endarteritis,  Syjihilitic  meningitis  and  endartcrilis  ■ 
present  essentially  the  sjime  symptoms  as  in  adults.  Gummata  of  the 
bniin  or  cord  present  no  symptoms  in  themselves  to  distinguish  them 
from  other  cerebral  tumors  (see  page  978),  The  lesions  in  the  cordfl 
are*  however,  apt  to  be  widely  distributt^d,  invohing  the  cervical,  dorsal, 
and  lumbar  regions,  with  preservation  of  some  of  the  fimctlons  and 
others.     The  rapid  diminution  of  some  symptoms  and 
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le  p^i^istence  of  i»lhrps  are  rliaractcristic.  The  presence  of  sypliilis 
elsewiiert*  and  tho  niarkfti  improvement  under  antisyphilitic  treatment 
aj^  important  puints  in  tht?  diagnosis.  Syphilitic  endarteritis  and  anUtiple 
irumnmta  of  the  base  have  been  observed  in  infants  as  early  as  fifteen 
months. 

Treatment.— The  treatment  of  the  lesions  which  nsually  occur  in  the 
rt*tardod  form  of  sj^hilis  is  essentially  with  iodide  of  potash^  either  alone 
or  in  rombination  with  some  men^urial.  The  iodide  of  potash  should  be 
fjveii  at  first  in  doses  of  0J2  or  OJH  gramnie  (2  or  3  grains),  and  this 
dose  should  be  gradually  increased  to  0.36  or  0.6  gramme  (6  or  10  grains), 
or  evea  more,  as  children  often  tolerate  this  drug  remarkably  well,  and 
larg^  doses  are  usuaJly  indicated- 

Wlien  iodide  of  potash  is  given  in  <-ombination  with  mercury,  it  is 
well  to  begin  with  corrosive  sublimate  in  doses  of  O.CK)06  gramme  (yi^ 
grain)  aiid  gradually  to  increase  ttie  dose.  Corrosive  sublimate  is,  how- 
ever, so  apt  to  cause  disturbance  of  digestion  that  1  prefer  to  treat  these 
cases  by  giving  the  iodide  of  potash  uncombined  with  any  other  drug,  by 
the  mouth,  and  by  applying  the  mercurial  ointment  to  the  skin. 

The  treatment  of  these  later  manifestations  of  syphilis  nmsl  often  be 
continued  for  long  periods. 

The  following  case  illustrates  tlie  retarded  form  of  syphilis,  and  shows 
the  importance  of  carefully  reviewing  tlie  previous  history  not  only  of  the 
child,  but  also  of  its  parents. 

The  chilli  was  a  girl,  thirteen  years  of  age.  The  mother  had  had  no  other  children 
iior  any  misi-arriages.  She  had  always  been  well,  and  had  never  shown  any  manifesla- 
tions  of  syphilis. 

The  fattier,  so  far  as  coukl  lui  asti^Hiunecl,  until  rt^ently  had  always  been  well  and 
ilii>ng.  stud  bad  shown  no  m^ns  of  syphiliB,     AIk>uL  one  year  previous  he  be((an  to  have 

rul  sytuploms.  wbich  rapidly  increased,  were  accompanied  by  paralysis,  and  were 
undonbledly  of  syphilitic!  origin. 

I  was  lirst  called  to  see  this  cbtld  when  she  wjas  suffering  firom  a  mild  attack  of 
appendicitis,  which  did  not  eome  to  operation.  At  that  time  I  noticed  a  ^HH^uliar  con- 
fcrmaiioii  of  the  u|>per  inci^orti,  which  made  me  at  once  suspect  a  case  of  hereditary 
syphilis.  On  further  inquiry  1  kamed  that  she  had  been  treated  some  years  earlier 
hy  an  tw^ulist  for  keratitis.  The  upper  incisors  were  abnormally  far  apart  and  stunted 
in  their  growth.  They  were  notched,  as  wjis  also  the  left  lateral  incisor,  whirh  was 
p*?g-shaped  and  hy  its  clearly  cut  notch  represented  more  nearly  Ihiin  the  others  Uie 
charaeterisLic  syphilitic  ti^eth.  The  right  upper  lateral  incisor  hiid  a  peculiar  shape,  the 
crown  of  the  tooth  cooujjg  dowm  almost  to  a  point  The  oilier  teeth  were  in  many 
p\»tt^  d**prived  of  Uieir  dentine,  and  were  in  various  stages  of  disorganization. 

On  recovering  from  the  appendicitis  the  child  remained  in  a  weak  condition  during 
the  following  year.  l(K>ked  sallow,  ami  had  continual  headaches,  which  did  not  improve 
under  tlie  UNual  remedies,  Treattnent  with  iinlide  of  jjolash  wiis  not  only  followed  hy 
Ibff  d]H<appearance  of  tlie  headaches,  hut  also  resulted  in  a  healthy  appearance  of  the 
chibl,  whi>  became  perfectly  well. 


The  following  case  is  an  illustration  of  Itie  various  tertiary-  lesions  of 
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A  ^irl,  three  and  (me-ti^ilf  years  old,  hail  ei^rUiin  lesions  mii  the  face,  arrti&t  h^iii^s, 
and  feet,  which  were  ihe  result  ar  ctm^eiiital  s^'phiNs.  Wlien  this  chihi  wtts  Iwini  *lie 
was  ap|uiretilly  heaUhy.  When  she  was  thr«-e  nmuths  old  i^he  was  iiotkiHl  lu  h;iv« 
i*(u?lusioti  of  tht*  riares,  and  at  Ihal  time  t^he  had  an  :itlac:k  tif  hruni'lilLb  htstii%'  fr»r  thre* 
weeks.  It  was  rijiid  th;it  no  offloresTt^nce  was  ever  tndit-ed  on  hi»r  skiru  Wh**n  she  whs 
gevt^n  months  old  her  handt^  ht-^gan  to  s^welh  and  at  fnurleen  m»t>nllis  Uie  tissaes  anmnd 
Lhe  nketatMirpat  hdnes;  of  the  tittle  Ungers  r>f  hotb  hands  liecatne  reildpn*^  anil  ulev-fnJtd 
and    the  fingers  as^iumed   the    pyrifurm   shape   characteristic  of  syphilitic   dactrUta, 

Ftn    ViX 


U%Xv  muTilfwitfttinHH  of  ^>  i  i 


'  mate,  ^^  years  oH. 


Wht-n  ih*^  child  wn.^  alwiut  ^ixtr-eu  monthii  i^lil  fhe  fei^t  h'^nn  hi  swi*ll,  and  in 
ceHiiin  pi»rls,  cspei^ially  I  tie  niHtatarsjii  tumes  iif  ttic  right  fiHit,  \\\v  skin  lnH-ann*  rt'd- 
dened*  When  the  rhild  wa**^  ttirop  years  oUI  pieces  of  dead  tHjn*'  \n^y:nu  to  nnin?  away 
froin  th<*  hands,  and  this  continued  for  some  lim*^.  At  the  siiine  tii^*\  swtdlintft?  tw^an 
to  appt?ar  over  (tie  upper  intixillsu'v  hont'9,  and  an  exiensivn  reddened  and  5wnlJen 
eondilion  of  tht*  lissiies  cxiHled  under  the  ri^rht  f*ye*  The  f<milanelles  were  eltisHl. 
There  were  t^videnlty  a  perinstitis  and  an  osteoehondritis  of  the  right  arm,  and  Ujt^re 
was  also  an  t^nlar^enienl  af  Uih  h^tl  ankle,  urcompanied  !iy  ulceralion  on  Hie  outer  side 
of  ttie  malleolus. 

The  rliild  wa^  trt^aled  wtth  the  eomhrnatitm  of  mercury  uad  iodide  t>f  {lota^h  hUom 
in  Uie  following  preacriptiou  i 
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FR««ciijPTia3f  79, 
Metric.  Apoiheeitrf. 

B  nydnu^.  ebtoridi  coirodvi Oj03        J|   Hvdmr^.  chloridi  oorrosivi gr.  b»^ 

j\i|ju«ii  iixlidi , .  * ,,,...,,.,..     SJTS  Putiiiu*ij  Urtlidi. ._,,..,,..,,.,,    31: 

Aq.  dt«tiL , , , ,  , ......   nO^fKJ  Aq-  dr^til. , . , ^^  U, 

S, — ^  cc-  (i  dniL'hui)  3  or  4  times  in  24  hi>ups. 

While  it  wiifl  lakinf  this  mpdidm*  all  ils  Bymptoins  ahiited.  H  ^eemH  belter  and 
iirigbter,  iiiid  the  lesious  showeil  a  tendfiicy  to  lieul,  \Vlapn»*ver  I  he  medicine  was 
omitted  all  thi;  previous  gymptoius  iviurned. 

The  fol  In  wing  ease  illustrates,  among  other  interesting^  points,  this  same 
lesion  of  llic*  bones. 

The  boy  was  six  years  old.     He  was  riilher  pale,  and   had  a  somewhat  peculiar 
frontal  development,  whieh  well  illustrales  one  form  of  syphilttic  head. 

There  was  a  slight  depression  of  tlie  hfidf^  of  tlie  nt^^e  and  Hit*  holjfiuif  of  the  fore- 
oa  either  side  just  above  the  orbilnl  nd^^s,     Tliese  pruaiinenees  were  acceuluated 

Fia.  124. 


HcredJtiu7  tniliiJLi.    Mmie,  «  yemn  oJd.    AbnoniwJ  pmmlneiioei  of  frotttal  botic. 

by  tlie  di?^  sulcus  |j<*lweeu  theiiu  extend ing  from  Uie  depressed  naail  boiies  upward 
almnel  lo  th**  niurifin  of  Ihe  ha.ir.     Thi»  condition  represents  the  lypieAl  syphilitic!  bead. 

The  t¥jy  was  in  fair  health,  ami  had  nothing  ah  normal  alioul  him  on  caryful  physi- 
eal  exiiniinitlion.  His  mothi-r  bpiught  him  hi  tlie  elitdc  to  rereivo  a  couree  of  treatment 
hr  ik  fi-w  months  in  onJer  to  prevent  a  recurrence  of  his  infantile  sryphiUs. 

The  iMjy  had  been  Ireated  at  t!ie  Children's  Hospital  when  he  was  six  weeks  old* 

_|lie  niolhf^r  had  hei^n  well  and  strong',  and  had  never  had  any  other  children  nor  any 

i*;irnages.     The  futher  hfid  had  a  primary  syphilitic  lesion  *inti  year  previous  to  the 

hiilh  of  Ih**  chihh  whirh  was  fotlowt^d  hy  secondary  manifestations.     The  mother  had 

plenty  of  pofwJ  hn-*asl*iuilk.  and  nur^^ed  h*^r  infant  until  he  Wius  ninideen  months  old. 

He  waa  never  atrophic,  suid  althout'h  pah*  wit?>  appirenlly  well  nourished.     At  birth 


542 


PEDIATRICS. 


he  ahowed  a  bullous  efHoreswnce  of  luediyni  grade.  During  the  eiirly  wr**!?  nf  hi- 
life  hti  did  not  i^i^eive  any  mediL'al  trealmeut.  alihoiitrh  ho  had  a  gefi(?ntl  yfHofwrriiP»' 
»r  niat'ul<»s,  pustulps.  and  bulho.  Al  Jiboul  the  itfth  wrek  he  lost  thi?  ii?*e  of  h\>  IHl 
arm.  Wben  s+^^ri  iit  tbe  sixlh  week  he  showed  a  iiumbtT  of  l^ions  tM-siib*^  \h(^ 
described.  And  it  wns  doubtful  if  he  wmibl  live.  ThesM?  le&ioris  ronsisM  nf  ftK*^ur*«  at 
the  comers  of  tlie  toouth*  niuruufe  patches^  in  the  inniilh,  f*oftflybirutila  of  t[ie  arinsj,  mwl 
occluiied  oares.  There  was  not  at  that  time  the  peculiarly  fornjed  head  wKirh  is  tin* 
present.  The  leR  afLu  wsis  helpless  and  wa3  supposed  to  he  broken  ;  iu  raet,  Itierr  was 
some  crepitatiou,  and  piMbably  tht^re  wau  a  slii^bt  sepamtiou  of  the  epiptivsis  uf  the 
disUd  end  uf  the  humerus*  There  seemed  to  be  t'unsisiderable  pain  in  the  aitn,  whirls 
made  the  hifant  restlei^s*  atul  fretful.  Insomnia  was  a  prouiinenl  symptom.  Tb«?  auio 
was  put  in  a  hgrht  splinl,  and  Ihe  oleate  of  mercury  omtment  (Pregcripiion  7»»  pa^ 
632)  was  ordered. 

The  infant  was  not  seen  for  a  week.  When  he  wtm  brought  hack  to  the  hoi*|iita4 
the  right  arm  was  found  hj  Ix-  lielplHSs,  and  the  nuilher  staled  that  Uie*  oiiiltuent  \^ 
been  discontinued »  a??  it  cauat^d  exn>riatii>n  of  lite  ^kin*  The  oinlnit?nt  wiis  Ihen  re- 
duced one-half  svitb  lanoline*  and  hydrarnfyruin  cuui  oreta  was  given  Ihree  tim*^  dmlfj 
in  doses  of  O.OO  (franmu'  (I  g^niin). 

In  three  days  he  was  much  belter^  the  paralysis  soon  disappeared,  and  nothings 
abnormal  was  deleeted  abfmt  the  arms.  The  hydrargyrum  cum  ereta  was  inriieiBi^, 
to  0.24  (^ranuni?  (4  grains),  but  as  Ihis  cauwi^d  diarrhi^a  the  do»e  in  a  few  days  bad 
to  tie  reduced  tu  0.18  gramme  (S  g-ralna).  In  tlie  course  of  the  next  month  the  imsal 
symptoms  and  the  eftlorescent'e  tiad  disapfjeared ,  and  the  infant  seemed  perfecUy  wtdl, 

Six  month:^  later  be  was  brfmght  back  b^  the  hospitivl  with  a  reliirn  of  Ihe  condyle 
mata  and  a  slight  papnlar  eflh>reseent.'e.     Tlie  i«ime  treatment  mk  belbre  was  earricd 
The  Bypbilitic  manifestation s  disappeared*  and  did  not  return. 

He  was  kept  under  obs»^rvation  and  treated  frcini  time  to  time  f^r  three  or 
years.     The  first  teetli  were  cut  at  lune  months,  and  were  in  fair  condition. 


THE  EXANTHEMATA. 

In  contradisUnction  to  the  various  diseases  of  the  skin  which  derma-j 
toloj^ists  are  accustomed  to  desi^aiate  as  exaiilhems  of  local  origiti  ai 
certain  acute,  specific,  infectious  diseases  which  are  called  the  e^auth 
mata.     Tliis  group  of  infectiniis  diseases  Is  of  especial  interest  in  coi 
nection  with  cluldren,  as  it  is  arnon^^  children  tliat  they  most  ft^quentl; 
occur.     They  can,  however,  attack  individuals   of  any  age*     Although 
none  of  these  diseases  are  entirely  self-firotertive,  yet  the  instances  in 
which  they  develop  in  an  inthvidual  more  than  once  are  rare. 

The  exanthemata  comprise  five  diseases, — Acarld  fever^  mea^deM^  rubtiia, 
varieelln  (rhtcken-pox)^  and  rurioia  {mioM-pory     Each  of  these  diseases 
characterized  by  certain  conditions  coninion  to  all.     Besides  being  infe 
tious,  each  disease  runs  a  definite  course  and  is  self-limited,  facts  which 
should  be  remembered  when  we  are  studying  its  diagnosis  and  treat tne 

The  course  of  the^se  exanthemata  fi'onj  the  time  wtien  tlie  infeetii 
takes  place  up  to  the  appearance  of  tlieir  later  manifestations  may 
divided  into  distinct  stages.  In  the  first  of  tliese  certain  micro-organisms 
are  supposed  to  enter  the  system,  and,  so  ftir  as  external  appearances 
and  genend  syrnptiuns  are  concerned,  to  remahi  donnant  for  a  time, 
constituting  w^hal  is  called  the  8ia^  of  ineubaimi.     This  stage  of  incuba- 
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tion  is  followed  by  certain  general  sytnpLoms  rosulting  from  the  supposed 
deireto|inienl  of  Ihe  special  oi^iiisms  and  constitwtiiig  the  j|iJ/Wram/i/  ^rt//t\ 
Tliese  prodromal  symptoms  are,  alter  intervals  %'arying  aceonling^  tcj  the 
irpeeiaJ  disease,  followed  by  an  i^rtlorescetiue  on  the  skin,  which  marks  the 
third  sta^  of  the  disease^  called  tlie  alage  *>/  fffimrncetuit.  The  eftlores- 
tice  in  its  torn  is  followed  by  what  is  called  the  i^of^e  of  iiettf^immiiimi^ 

lis  desquamation  being  more  or  less  prononnced  in  proportion  to  ibe 
ifitensily  of  Uie  lesions  of  the  skin  which  fiave  occurred  dnring  tlie  stage 
of  eftlorescence, 

Alihougb  in  a  large  n^imber  of  cases  the  diagnosis  of  these  diseases 
caii  be  detennlned  by  the  appearance  of  the  eftlorescenee  and  its  location, 

et  instances  occur  not  infrequently  in  which  the  efflorescence  is  very 
misleading.  We  shonkl,  therefore,  be  familiar  with  the  characteristics  of 
tlie  other  stages,  for  it  is  by  carefully  considering  the  jactures  which  they 
pr^»ent  to  us  as  a  whole  tliat  we  are  enabled  to  make  a  correct  dideren- 
tial  diagnosis  of  the  especial  ease.  Thus,  a  papular  eftlorescence,  although 
significant  in  most  eases  of  measles,  may  also  be  preserd  in  otiier  members 
of  Uie  group,  while  an  er)lhenia  closely  resembUng  scarlet  fever  may 
occur  til  variola,  measles,  or  rubella. 

H  SCARLET  FEVER. 

^B         Scarlet  fever  is  an  acute  infectious  disease,  characterized  by  a  short 

HSjnctibatJon,  short  prodromal  sta^^e,  erythematous  efllorescent:e,  pronounced 

^  ciesquamation,  and  long  course.     Tlie  niicro-oiiganism  which  produces  it 

lias  not  yet  t>een  determined.     With  the  exception  of  variola,  it  is  the 

Knost  dangerous  of  the  group,  and  is  therefore  the  most  important  of  all 

the  exanthemata. 

The  complications  of  scarlet  fever  are  so  much  more  serious  and  its 
seqnelse  so  much  more  common  and  grave  than  those  of  varicella  and 
measles,  that  its  immediate  diagnosis  and  prompt  treatment  are  of  vital 
iiet*«ssily  in  every  community  where  numbers  of  cluldren  are  liable  to  be 
attacked  by  the  disease. 

Etiology. — Scarlet  fever  is  the  most  irregular  of  all  the  exanthemata 
in  its  virulence  and  in  tlie  manifestations  wiiich  it  presents  in  different 
indl\iduals.  It  is  usually  et>idemic,  returning  to  the  same  localities  after 
a  period  of  years.  It  is  at  limes  sporadic,  and  is  commonly  endemic  in 
lai^  cities.  The  epidemics  of  scarlet  fever  vary  in  severity,  so  that  we 
cannot  ascribe  the  virulence  of  the  disease  in  certain  years  to  individual 
susceptibility-  The  sporadic  cases  may  be  of  the  most  malignant  or  of 
the  mildest  type,  A  mild  case  nmy  give  rise  to  a  mahgnant  case  in 
aoother  cbild,  and  a  malignant  case  may  give  rise  to  a  mild  one.  The 
epidemics  of  scarlet  fever  spread  slowly,  in  contradistinction  to  those  of 
measles,  which  spread  rapidly.  Scarlet  fever  may  occur  more  than  once 
b  the  same  individual,  but  this  is  r^re.  Instances  have  occurred  in 
which  a  child  lias  had  scarlet  fever,  and,  on  returning  after  seveml  weeks 
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to  the  same  room,  even  after  it  tiad  been  disinft»<ted,  has  again  con- 
tracted  Die  disease  in  its  typical  form.  The  soun-e  and  identity  of  the 
conta^um  have  noi  been  definitely  determined.  The  bacterial  infection 
is  secondary,  and  is  mostly  from  the  streptococcus  pyogenes.  The  skin 
appears  tu  be  Itie  chief  vehicle  of  transniission.  It  has,  however,  been 
shown  that  the  discharge  from  the  nose  and  throat,  both  in  the  early 
stages  of  the  disease  and  when  they  are  piT»lonf>ed  even  after  the  stagt 
of  desquamation,  may  be  a  source  of  infection.  The  conta|rium  has  a 
great  tenacity  for  clothing  and  other  articles,  and  may  be  capable  for 
many  months  of  reproducing  the  disease. 

In  reference  to  what  has  been  said  concerning  the  slow  spread  of 
scarlet  fever  during  epidemies  in  comparison  witli  the  rafiid  spread  of 
measles,  certain  clinical  facts  are  si^niticant.  The  disease  does  not  seem 
to  be  very  infectious  in  its  early  stages.  We  are  thus  led  to  believe  that 
it  is  during  the  stage  of  desquamation  that  the  contagium  is  most  likely 
to  be  dbseminated.  Measles,  on  the  other  hand,  is  known  to  be  highly 
infectious  in  its  early  stages,  and  for  this  reason  to  spread  more  quickly. 

Although  the  contagium  of  both  diseases  may  be  active  thmugh  their 
whole  coulee,  yet  the  general  rule  is  early  infection  in  measles,  late  in 
scarlet  fever.     The  following  cases  illustrate  this  conclusion  : 


A  boy  six  yeara  old  and  a  girl  four  years  old  slept  in  the  same  room,  with  th#ir 
beds  toiichinic  t^acti  other.  The  boy  Wiis  Uiken  sick  May  1,  but  remained  in  the  $ain« 
room  with  his  Bister  durinur  that  (lay  and  the  following  ni^lit.  He  was  si^n  by  me 
early  on  the  morning  of  May  3,  and  was  lh**ii  found  to  have  scarlet  fever.  His  sisti»r  wa& 
taken  to  the  c-ountry,  and  the  boy  was  left  in  chaise  of  a  trained  nun^e.  There  w»e 
absolulely  no  communication  between  tlie  town-hi>use  and  the  count ry-hou^,  either  by 
people,  ctutlies,  or  letter,  t  myself  did  not  ajj^ain  see  the  boy  during  his  sicknr'^, 
having  ptaccd  him  under  the  charjR^  of  anottier  physiciati. 

On  June  1  t  was  called  to  see  the  (firl^  and  found  that  she  bad  scarlet  fever*  There 
were  no  other  eases  of  scarlet  fever  in  Uie  vicinily  of  the  eountry-himse  where  she  had 
remained  since  leavinjj  the  ctty. 

The  boy  at  this  time  was  deuijuamating^  freely,  and  four  days  previous  to  the  ^rl'ft 
being  taken  sick  a  letter  written  by  tiim  had  been  ^nt  to  her,  and  sh<^,  after  having  bttd 
it  read  to  her»  had  t>een  allowed  to  keep  it  under  her  pillow. 

A  carefut  study  of  Um  case  led  to  hut  one  cone  1  us  ion, — ^thal  the  boy  during  the 
period  of  his  des^tpianiation  had  infected  bis  sister  at  a  dmhinee  of  twenty  ntilesf  by  en- 
closing I  tie  contairinm  of  Bcarlet  fever  in  an  envelope.  The  girl^  althoujrh  she  had  been 
in  the  aanie  room  with  the  t>oy  for  thirty -six  hours  at  the  t^eginninfr  of  tlie  disease,  and 
altbouf^h  susceptible  to  the  disease,  had  not  contracted  it  at  that  time,  owing  lo  its  very 
shirhtly  infectious  nature  in  its  early  staj^s.  On  the  other  hand,  the  sta|re  of  incubation 
of  jscjirlet  fever  heiji^  only  a  few  days,  and  many  instances  havinf  proved  that  the  dis- 
ease is  very  infectious  during  its  period  of  desquamation,  it  was  evident  that  the  jrirl 
had  her-n  infected  by  means  of  the  letter. 

In  the  following  year,  on  May  20,  I  wag  again  called  lo  see  the  same  boy.  He  had 
been  well  in  the  morning,  hut  in  the  afternoon  was  found  to  hftff  •  Ugh  pul?^  and  letn- 
pemture,  with  coryia  and  lachrymation,  so  tliat  it  was  deemed  best  to  send  the  sister, 
who  tiad  been  in  tlie  nursery  only  a  few  hours  with  her  brother  after  he  bad  t>een  taken 
sick,  to  another  house,  while  the  hoy  was  ahwlutely  isolated.  Three  days  later  the 
boy  was  found  to  have  meiisles.     Ten  days  later  the  girl  was  attacked  by  measles.     This 
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'  m«r^ly  emphiisixas  the  now  cq  mm  only  accepted  belief  thai  measles,  in  coulradis- 
tinction  fo  scsirlet  fever,  is  highly  infectious  in  Uie  early  hours  of  the  disetise. 

Ulielher  the  conta^uni  of  scarlet  fever  can  be  carried  by  the  breath 
%  somewhat  doublful,  but  it  is  probable  that  any  of  the  excretions  may 
eon  tain  it,  and  that  it  is  especially  liable  to  be  transniitled  by  milk,  cloth- 
ing, toys,  books,  carpets,  and  other  articles.  Scarlet  fever  may  occur  in 
I  certain  animals,  and  the  contagium  may  be  transmitted  by  others,  such 
as  dogs  and  cats. 

An  instance  wtiich  leads  me  to  believe  that  suariel  fever  may  be  ti^ns- 
mitted  at  a  very  early  stage  of  the  disease  is  the  following : 

A  chUd  who  hiid  conLracled  scftrlet  fever  a  few  days  previously  came  to  a  party 
|iv)eil  in  a  small  and  practically  isolated  cQtam unity.  At  this  time  the  child  was  l>e^in* 
ninig  to  feel  siek  and  to  complain  of  a  sore  tiiruhuL  A  spoon  which  had  heen  used  by 
lier  was  also  used»  before  it  was  washed,  by  one  of  the  other  children.  Six  or  seven 
day$  later  tbis  second  child  was  attacked  by  scarlet  fever 

A  careful  and  critical  investi^itiou  of  the  possible  origin  of  the  second  case  re- 
sulted in  Ihe  evidence  strongly  jiointin^  towards  a  direct  transmis^sitm  of  the  contagium 
from  the  mouth  of  one  child  to  that  of  the  other  by  means  of  the  spoon. 


Scarlet  fever  may  occur  at  all  ages,  but  is  rare  diirinp:  the  first  year  of 
life.  It  has  been  met  with  in  young  infants  who  were  nursing,  and  who 
Jliave  pn^ved  to  be  the  focus  of  infection  for  a  %vhole  hoiLsehold. 

The  following  table  was  t-ompiled  by  McColloiu.  It  represents  the 
[.age  and  the  number  of  deatlis  in  one  thousand  cases  of  scarlet  fever 
, -Ireated  in  the  contagious  wards  of  the  Boston  City  Hospital : 


TABLE   »>5. 
(Me  Tkou^ftmt  Ca»ea  of  ScnrUt  Fen^^  %  Agfs,  with  ih4  D^ths, 


f«MB, 


D«»Uu. 


Ifyc 


19  yeara. 

20  y&Btn. 

21  ytian. 
t2  years. 

23  yours . 

24  ye&T9. 

25  years . 

26  yeara. 

27  yeara. 

28  year*. 

29  years, 
80  yean, 
31  years. 

I  IJ2  years, 

33  years, 

34  yeaps. 
36  yearn, 
41  yeara, 
50  veiiis. 


m 


1000 
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Patholory* — The  organs  primarily  aifected  in  sfarlt?t  fever  anr  tiie 
akm  and  the  Ihroat  The  principal  complications  whjfii  arise  in  tJie  tourse 
of  the  disease  are  connected  with  the  ear  and  the  eerviettl  glands.  The 
chief  sequela,  and  the  only  one  which  is  at  all  connnon»  is  nrphntU, 
Cardiac  dimase  may  occur,  but  is  commonly  secondary  to  the  nephrifts. 

Lesions  of  the  other  organs  are  somewhat  unusual  aiid  have  no  defi- 
nite connection  with  the  scariet  fever  They  are  generally  due  partly  to 
the  fever,  partly  to  the  septic  processes  which  have  arisen  in  the  coiiiBe 
of  the  disease,  and  are  essentially  those  of  acute  inflammaUou  with  cellu- 
lar exudation,  and  with  focal  necrosis  of  the  liver  and  kidneys.  The 
changes  an*  a  marked  infiltration  of  leucocytes  in  the  tontrue  and  iji  the 
desquamating  skin.  The  interna!  organs  show  an  intiltratlori  with  plasnia- 
cells,  and  ttiis  is  especially  noticeable  in  the  kidney  in  the  acule  intersUUal 
form  of  nephritis,  A  proliferation  of  cells  is  found  in  the  follicles  of  the 
lymph-nodes,  and  these  cells  are  also  often  found  infiltrating  the  ccjats  of 
the  veins,  seeming  in  many  places  only  to  penetrate  the  endothelium  and 
forming  plugs  in  sorne  of  the  smaller  vessels,  Hyper|)lasia  of  the  lynjpli- 
nodes  is  a  constant  and  marked  characteristic.  As  a  rule,  the  spleen  is 
enlarged  and  shows  marked  follicular  hyperplasia.     (Pearce.) 

Skin. — -Macroscopically  the  morbid  condHions  of  the  skin  in  s(*arlet 
fever,  although  varyuig  ui  their  manitestaUons,  are  usually  n^presented  by 
an  intense  general  erythema  covered  thickly  mih  minute  macules^  which 
are  of  a  darker  red  than  the  accompanyhig  hyper[pmia»  Minute  white 
spots  may  also  appear  thickly  scattered  over  the  reddened  surface,  prob- 
ably arising  from  areas  of  unalTected  skin  existing  in  Ihe  mid^t  of  tlie 
general  hypeni?mia.  An  appearance  like  that  of  nullum  is  also  at  times 
noticed  to  be  scattered  on  the  areas  of  skin  affected  by  Uie  en  thema. 
No  evidence  of  this  hypeneniic  condition,  which  is  so  pmnounced  during; 
life,  is  found  after  death* 

According  to  Neumann,  microscopic  exanunations  of  the  skin  by 
means  of  hardened  sections  of  specimens  from  cases  of  scark't  fever  and 
measles  in  the  stage  of  desquamation  explain  in  a  measure  vvliy  the 
tbnncr  is  so  niuch  more  likely  to  be  Uifcclions  during  its  stage  of  desqua- 
mation nian  is  the  latter.  In  contradisihiciioM  to  the  pathological  pro- 
cesses which  are  found  in  the  skin  in  measles,  and  which  alTect  cliielly 
tlie  blood-vessels  and  glands,  a  very  difleri*nt  picture  is  presented  on 
examination  of  sections  of  skin  taken  from  cases  of  scarlet  fever,  hi  tiie 
latter  we  iind  the  pattiological  process  represented  especially  t>y  exudative 
cells,  wtdch  are  very  numerous  and  closely  packed  togt^ther,  reacliing 
even  up  to  the  horny  layer  of  the  epidermis.  Occasimmlly  these  exudalivc 
cells  may  tinally  take  the  plaue  of  the  ejiidermal  cells,  appearing  on  the  fj^* 
surface  of  the  skin,  and  are  gathered  thickly  among  the  exc  rectory  ducts 
of  the  ciiianeniis  follicles.  It  is  thus  readily  understood  why  llie  tissue 
proper  of  the  skin  and  its  epidennis  present  mt  marked  chaitgcs  in  measles, 
and  why  the  epidermal  cells  are  far  less  likely  to  carry  the  conta^num  tlian 


SPEriFii*    INFErnoUS    DISKASES, 


547 


Met  fever,  in  which  tlie  pussibiiUy  of  lontagium  exists  until  Hit?  des- 
qimmatinti  has  enlirely  ceased. 

1*hroat, — The  earliest  lesions  of  scarlet  fever  appear  on  the  mucous 
^_  niembrane  of  the  hard  and  the  soft  palate*  This  appearance  is  very 
^H  siinitar  to  the  eftlorescence  wliich  is  seen  on  the  skin,  pxt-ept  that  the 
^H  rrtiniite  white  spots  do  not  appear  on  the  congested  mucous  membrane, 
^"  Fore] I heinier  states  that  the  exanthem  of  scarlet  fever  appears  fi-om  twelve 
^^  b  twenty-four  houi^s  before  the  eftlorescent^e ;  it  appears  upon  the  pillars 
^P  of  the  fauces  in  the  form  of  the  characteristic  puncta,  then  rapidly  spreads 
^^  over  the  moutti  in  the  form  of  a  s<arlet-red  coalesring  eflflorescence,  wliich 

Ijinally  ends  in  desquamation,  producing:  the  strawbeiry  tontrue,  ami  lasting 
well  into  the  second  week  of  the  disease.  These  pathological  eondilions 
wtiieh  occur  in  the  throat  in  scarlet  fever  may  either  be  simjily  catarrhal, 
or  result  m  one  of  the  more  severe  inflammatory  conditions  alT'eciing  the 
tonsils,  the  phar\'nx,  and  the  larynx. 
The  tonsils  are  unitbrnily  and  extremely  bright  red,  and  are  thus  to 
be  differentiated  from  their  dusky  red  color  in  cases  of  diphtheria  before 
the  membrane  has  appeared.  On  the  hard  and  soil  palate  a  punctate 
efflorescence  is  seen,  and  tJiis  appeai'ance  in  from  twenty-four  to  forty- 
eight  hours  may  assume  a  yellowish  color  not  ordinarily  seen  in  catarrhal 
^      conditions  of  the  throat  or  in  diplitheria. 

^ft  When  a  membrane  is  seen  it  is  impossible  without  a  culture  to  differ- 
^iiliate  conclusively  from  diphtlieria.  In  many  eases^  however,  we  can 
rxiake  a  fair  diagnosis  by  ttie  color  of  the  membrane  in  scarlet  fever  being 
i?^hiler  and  the  thickness  less,  as  a  rule,  than  in  diphtheria. 

As   is  stated   by  Delafield  and   Prtidden,  one  of  the  most  marked 
features  of  scarlet  fever  is  the  predisposition  whicti  it  entails  to  tlie  incur- 
sion of  pathogenic  germs  other  than  those  wliich  we  believe  to  cause  this 
ease.     Thus,  hi  addition  to  llie  inflaniniatury  lesions  produced  by  the 
scarlet  fever  oi'ganism  an  acute  exudative  iidlaiuiualion  of  the  mucous 
roernbrane  may  occur,  and  may  be  associated  with  tliem.     This  is  apija- 
^nlly  caused  by  ttie  growth  of  a  streptococcus  which,  according  to  Welch, 
[ill  mor|)holo^ical  and  biological  ctiaracter  seems  to  be  identical  with  the 
^^re^iii^.^t^^ciiH  ptfugtneH.    In  ttiese  cases  there  ruay  be  much  or  hltle  librinous 
I        exudate,  and  there  may  be  none  at  all  in  tlie  early  stages,  or  even  through 
^K  tlie  wtiole  course  of  the  atTeilion.     The  pellicle  when  formed  may  be 
^V  more  or  less  adherent,  and  sharply  circumscribed,  or  it  may  lend  to  spread. 
The  submucous  tissue  may  show  little  change,  or  much  congestion  and 
iBdenia,  or  it  may  be  the  seat  of  su}ipin"alive  inllamiuatioii.     The  entire 
prrici^s  may  be  confmeii  to  the  tonsils.     While  under  these  varying  con- 
ditions  the   mflannnatory  process  is  usually  a  local  one   and  runs  its 
course,  with  or  without  the  symptoms  of  septicaemia,  occasionally  the 
sti^ptococcUB  finds  access  to  the  blood  and  may  induce  tlie  lesions  of 
jiyaDmia.     On  the  other  hand,  it  !nay  by  inhalation  pi\n  access  to  the 
Itifigs  and   induce  varying  phases  of  complicating  broncho-pneumonia. 
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The  staphylococcus  pyogenes  is  nol  irt frequently  associated  with  the  slrep- 
tocoecus  in  these  lesions,  but  it  is  not  a(jparenlly  of  ^reat  si^nificain'c. 
Simulating  very  closely  as  it  does  in  many  cases  both  tht*  local  and  llie 
general  phenomena  of  diphtheria,  ttiis  pseudo-meinbranous  conclition  was 
formerly  confounded  witii  jt^  but  it  is  now  recogiuzed  as  a  distificl 
disease. 

There  have  been  a  number  of  extended  investigations  niad^  on  what 
are  called  the  pseudo-membranous  inflanmiatioiis  of  the  throat  in  scarlet 
fever  Booker  lias  repoHetl  eleven  cases  of  pseudo-Hienibiiinoiis  angina 
(two  fatal)  complicating  scarlet  fever,  and  one  case  of  simple  angina  with- 
out exanttiem  in  a  family  three  members  of  which  had  scarlet  fever,  hi 
all  these  cases,  as  well  as  in  four  scarlatinal  anginas  without  pseudo-mem- 
bmnes,  Booker  found  streptococci  as  the  predominant  orgajiisni,  and  in 
none  was  ttie  Klebs-Loefiler  bacillus  present.  The  staphylococcus  aureus 
was  found  in  eleven  cases  without  apparent  influence  on  the  severity  of 
the  disease*  No  dilTerence  was  obser\'ed  between  the  early  and  the  late 
pseudcHtnembranous  anginas  in  regard  to  the  bacteria  present  Booker 
describes  with  mucti  detail  ttie  inoriihological  and  bacteriologicaJ  charac- 
teristics  of  the  streptococci  found,  and  divides  them  uilo  groups. 

Park,  in  a  series  of  one  hundred  and  lifty-nine  cases,  reports  nineteeii 
cases  of  pseudo-membranous  inttammation  of  the  throat  cuniplicatii)|^ 
scarlet  feven  In  seventeen  of  these  cases  streptococci  predominated, 
and  in  only  two  was  the  KlebS'Loefller  bacillus  presenL  Staphylococci 
were  found  in  only  a  few  crises*  Williams  has  also  reported  eases  of  Uiis 
kind,  and  Morse  has  reported  ninety-nine  cases  of  psctido-memhranous 
intlammation  of  the  throat  complicating  scarlet  fever.  The  Klebs-LoeHler 
bacillus  was  found  in  twenty-three,  witli  a  uiortality  of  forty-tJiree  per 
cent,,  and  was  not  found  in  seventy-six,  with  a  mortality  of  twenty-one 
per  cent. 

Finally,  we  may  conclude  that  in  scarlet  fever  the  mucous  membrane 
of  the  throat  is  rendered  peculiarly  vuluenible  to  the  invasion  of  |>atho- 
genic  gLTUis.  When  the  morbid  condition  in  the  ttimat  is  represented  by 
a  psendo-menibrane  it  will  be  found  that  in  the  great  majority  of  cases 
the  process,  as  stated  by  Welcli,  is  due  to  streptococci;  but  when  difili- 
theria  is  prevalent  and  the  opportunities  are  (itvorable  for  exposurt\  a 
lai^e  portion  of  the  pseudo-membranous  cases  may  be  due  to  the  Klebs- 
LoetYU^r  bacillus. 

In  addition  to  the  lesions  of  the  thn>at  just  described,  the  micro- 
organism of  scarlet  fever  may  attack  the  nasophar>^nx.  in  this  way^  and 
by  direct  extension  through  the  Eustachian  tidies,  secondary  aural  h^siuns 
may  be  produced.  The  morbid  cliangi'S  in  the  nmcous  nn^nhRine  of  tl»e 
nasopharynx  which  ttius  take  place  may  result  in  a  thickenhig  t^f  tjie 
tissues,  which  in  some  cases  lasts  for  many  months  atler  the  scarlet 
fever  has  run  its  course. 

Ear, — The  pathological  condition  of  the  ear  wliich  is  Uiosl  commonly 
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Twel  with  til  scarlet  fe\'er  is  an  acuU*  itinammaUnn  of  Uie  midtil*^  ear* 
Tliis  iiilluiiiitiatioli  is  likely  lo  result  in  tlestriu  Uon  of  tissuo,  Uio  fr)nnaUon 
of  adliesinns,  the  establishment  of  a  long- continued  siippumtive  process, 
litid  aii  arconipaiiying  necrrtsis. 

O-nHcfii  L^fihph'-NfHhM,  -There  may  be  hyperj^lasia  of  the  cervit^al 
lyinpli*Piodes,  This  roiidition  is  sometimes  accompanied  by  inllanimatory 
^H  n.Hlenia  of  the  tissues  of  the  neck,  which  may  j^o  on  to  suppuration  and 
^H  ^ven  to  gangrene.  In  these  rases  streptococci  are  found  in  the  glands  and 
^p  in  the  areas  of  suppuration.  Tlie  inlection  is  supposed  to  originate  in  the 
^^  Ihroat,  The  enlarged  glands  are,  as  a  rule,  indicative  of  secondary  or 
mixed  infection,  althougli  it  is  possible  ttiat  the  sliglder  foniis  of  enlaiige* 
ment  may  be  due  to  reflex  irritation  witti  resulting  hyperplasia  fh)m  the 
scarlet  fever  eontagiuni.  In  the  severe  form  the  glands  are  at  times  very 
iniii'h  enlarged,  and  when  a  gangrenous  process  results  the  blood-vessels 
may  be  affected  to  such  an  extent  as  to  be  ruptured, 

Kldaei^\ — In  scarlet  fever,  as  in  a  number  of  other  infectious  diseases, 

there  are  certain  poisons  produced  in  the  course  of  the  disease  which  are 

'pDbably  soluble  in  character.     The  results  of  bacteriotogieal  cultures  in 

Scarlet  fever  have  shown  that  in  a  number  of  cases  there  is  a  general  strep- 

Im^occus  Lnfectiou,  the  infection  probably  coming  from  tlie  lesions  in  the 

^larynx.     In  ttiese  cases  of  general  infection  streptococci  may  be  culti- 

4ed  firom  most  of  the  organs  of  the  body,  there  being  a  general  septi- 

ia.      In  a  number  of  these  cases  extensive  lesions  may  be  found  in 

the   kidneys,  and  yet  these  lesions  may  bear  no  relation  whatever  to  the 

presence  or  absence  of  streptococci.     In  like  nmnner,  streptococci  may  be 

found  ill  the  kidney  without  any  lesion  of  the  kidney.     These  lesions  are 

difl'tise^  and  all'ect  both  kidneys  and  all  parts  of  the  kidney.     From  the 

^     best  evidence  which  we  have  it  would  seem  that  the  virus,  or  whatever  it 

^Ks  which  produces  the  lesions  in  the  kidney,  is  not  a  living  oi^nism,  but  is  a 

^^oliible  chemical  poison  produced  by  the  oiYanistus  of  scarlet  fever,  or  by 

other  oii^'anisms  located  in  some  other  part  of  the  body.     This  soluble 

ison  when  produced  elsewhere  is  taken  locally  into  the  blood  and  affects 

-various  parts  of  the  economy.     In  post-mortem  examinations  of  scarlet 

fever  certain  lesions  will  usually  be  found  in  the  kidneys. 

These  lesions,  according  to  Councilman,  may  be  divided  into  two 
classes,  (1)  n.*presented  by  simple  degeneration  of  the  epithelium,  and  (2) 
represented  by  marked  changes  m  the  tissues  of  the  kidney. 

In  the /rsf  dam  of  cases  the  soluble  poison  may  only  affect  the  integ- 
rity of  the  capsular  epithelial  cells  of  ttie  glomeruli.  The  poison  may 
pn»diice  certain  degenerative  clianges  in  these,  but  need  not  be  accompa- 
nied by  any  proliferation  of  cells,  or  by  any  condition  which  would  be 
characterized  as  intlanmiator}\  It  is  more  than  probidile  that  tliese  sim- 
ple degenerative  lesions  are  accompanied  during  life  by  evidence  of  aJbu- 
niinuria,  and  in  case  death  takes  place  t  lie  re  may  be  no  macroscopic 
ei>idence  of  any  lesions  in  the  kidneys.     Careful  microscopic  examination, 
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however,  will  show  a  condilion  of  degenomUnri  in  the  rapsular  epilhdimn 

of  the  glomeruli-  Associated  witli  this  there  will  usually  be  found  ehtmjy 
sweliiiig  of  varioys  li^'rees  of  intensity  in  the  rells  of  the  convuliiled  and 
the  sraaller  collecting  tubules.  The  degeneration  here  is  rarc*ly  of  a  fatty 
character  Clhiieally,  in  the  purely  def^'enerative  changes  there  may  hi* 
only  albnmimiria  with  the  presence  of  faint  liyaline  casts,  and  Iiere  and 
there  a  few  leucocytes. 

In  the  ^ecowl  rfanH,  owiu^'  to  a  greater  intensity  in  the  action  of  ttic* 
poison,  or  to  some  possible  diHbrence  in  its  chai'acter,  nir jre  marked  changes 
may  take  |j!aee  in  the  kidney,  and  may  be  acconipanied  by  the  degeneni- 
tive  k*sions  wliicli  an^  cii.stin<'live  of  the  first  class.  DilTerent  forms  of 
lesions  may  occur  in  the  second  class*  and,  aecorcling  to  the  predominanre 
of  one  form  over  the  other,  may  cliaraeterize  a  special  fonu  of  renal  dis- 
ease* These  lesions  may  he  divided  accnnJing  to  tlieir  anatomical  distri- 
bution into  hikrdtiUil,  in  winch  there  is  marker!  proliferation  of  the  hiter- 
stitial  tissue  of  the  kidney^  and  glmnrmlnr,  in  wtiich  the  lesions  ar^  cluelly 
confined  to  the  gloniendus  and  its  capsule. 

In  the  tnttrstUkd  form  there  will  be  tVnind  in  the  intei^stitial  tissue  be- 
tween the  tubules  accumulations  of  cells,  the  source  of  which  is  not  clear, 
altliough  tbey  probably  come  from  the  blood.     Most  of  Uiese  cells  have 
the  cliaracter  of  plasma-cells,  bul  among  ihent  are  a  few  lyniphuii!  cells 
and  polyiuiclear  leucocytes.     This  form  of  nephrilis  shoohl  be  considered 
as  purely  interstitial,  since  its  lesions  are  in  no  way  related  to  those  of  ttie  ■ 
epithelial  tissue,     Tliere  is  l^otli  a  general  and  a  focal  infittration  uf  cells 
in  the  irderstitial  tissue.     The  focal  inriltmtion  is  found  principally  in  the  — 
cortex  of  the  kidney  and  about  the  gloiueruli,  the  glomenilus  frequently  | 
appearing  as  a  centre  from  which  the  infiltration  extends  into  ttie  intersti- 
tial tissue  between  it  and  the  surrounding  tubules. 

This  form  of  nephritis  was  tirst  described  by  Wagner  as  tlie  lymptioid 
kidney*  The  kidney,  macroscopically,  is  swollen ;  Itie  capsule  is  easily 
stripped  from  the  cortex,  and  is  luoist,  whilisti,  and  opaque.  Usoally  there 
is  no  evidence  of  hemorrhage,  although  in  some  ciises  points  of  ponctiforni 
hemorrhage  may  be  found  in  the  cortex  and  in  the  intermediate  zone. 

Clinically,  hi  this  form  Uktc  may  he  litMe  evidence  of  the  severity  of 
the  lesions.  Th(!rc  may  be,  however,  albmninuria  corresponding  In  what 
is  seen  in  the  purely  degenerative  class,  The  quantity  of  llie  urine  may 
be  very  little  dimioished,  and  casts  may  be  present,  as  well  as  a  reriiiin 
number  of  desquamative  epithelial  cells  and  leucocytes. 

These  lesions  are  not  confined  to  scarlet  fever,  but  may  bo  found  m 
diphtheria,  in  measles,  and  in  other  infectious  diseases  of  children,  bul  Ihey 
are  not  conunon  in  the  infectious  diseases  of  adults. 

F'ig.  125  rejjresenls  a  microscopic  section,  made  by  Councilman,  and  is 
a  good  example  of  these  interstitial  lesions  in  scarlatinal  nephritis.  The 
section  was  taken  from  a  case  of  pure  scarlet  fever.  There  w;ts  no 
armria  and  rm  dropsy.     The  kidneys  were  entailed,  vvhilish,  and  withtmt 
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heniarrhage.  CuIlHres  from  this  case  gave  a  general  infection  with  strep- 
tococri  in  all  the  oi^ns  except  the  kidney,  and  yet  the  kidneys,  notwith- 
sUuifllii|r  the  extent  of  their  Visions,  were  found  t:j  he  froe  from  strepto- 
coc^<i    The  epithelium  of  ttie  liibulos  was  somewhat  swollen.    The  tubules 
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themselves  were  slightly  ditaterJT  and  the  epittielium  was  more  granular  than 
Tiomiah  Tlie  interstitial  tissue  was  niueli  more  extensive  than  nonnal. 
The  spaces  between  the  luliules  were  increased  botli  by  axienia  and  by 
cellular  infiltration.  In  the  interstitial  tissue  blood-vessels  were  seen  filled 
irilh  cells  of  the  same  ehamcter  as  those  outside.  It  is  probable  that  most 
of  the  cells  outside  the  vessels  came  from  proliferation  of  ttie  cells  of  the 
blood-vessels.  The  round  spaees  in  the  interstitial  lissue  represent  blood- 
Tesseb, 

Another  form  of  nephritis,  called  the  r/hmendar,  is  much  more  fre- 
quently found  in  scarlet  fever  than  in  any  other  of  Ihe  acute  infectious  dis- 
eases of  children,  but  is  not  so  common  as  the  acute  interstitial  form.  In 
this  glomerular  form  the  chief  lesion  of  the  disease  consists  essentially  in  a 
pnjlifvrBtion  of  the  capsular  epithelium  combined  \\itli  hyperjitasia  of  the 
coruiertive  tissue. 

The  proliferation  of  the  capsular  epithelium  leads  to  the  formation  of 
masses  of  cells  within  the  car»snle  between  the  ^^lomenilar  capillaries  and 
Ibe  capside.  These  cells  evidf^ntly  result  from  the  proliferation  of  the 
capsyJar  epithelium*  As  a  result  of  this  there  may  be  greatly  increased 
pn389ure  on  the  vessels  of  tfio  glomerulus,  possibly  with  an  obliteration 
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of  tliest*  vessels.  The  cellular  iiiJillratioii  in  tlie  iuterslUial  tissue  h  m\ 
so  extensive  as  in  tho  other  fonn,  Aftrompanjiiig  these  changes  in  Ihe 
glonierulus  there  is  almost  always  inore  or  less  hemorrhage  botli  in  Ihe 
tiiijules  and  in  the  interstitial  tissue. 

Fig.  12(i  represents  a  section  made  by  Councilman  of  glomerular  De- 
phritis.  This  section  i^vas  taken  from  a  rase  of  scarlet  fever  eomphcated 
by  glomerulo-nephritis.     In  the  centre  of  the  field  a  glomerulus  is  seen, 
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C&piuliiT  jrlomerulo-nctphriiiii.    Section  uf  kidney-  fruto  ctilld  wtih  ic«Tlet  fever,    (HArmw^k.  ocular  !ff«ik  , 
I L  p  cibj  uctl  ve  Ni  K  V  U 1 ,    Tube  c]<Med . ) 


with  an  infiltration  of  celts  in  the  capsular  space.  Ttie  capsular  cells  afe] 
oval  and  distinctly  epitlielial  in  character.  Ct*lhilar  proliteratiou  of  thef 
cells  having  generally  the  character  of  those  in  the  section  of  iiiierstitja] 
nephritis  (Fig.  125)  is  to  be  seen  in  the  interstitial  tissue.  In  the  tubule 
at  the  left  upper  corner  there  is  evidence  of  hemorrhage,  and  some  henu>r- 
rhage  is  also  to  be  noticed  in  the  interstitial  tissue  on  the  right  of  the 
specinu:*n.     In  this  case  the  aiuiria  and  dropsy  were  extreme. 

This  form  of  nephritis  may  be  host  designated  as  enpmifar  (flomemio- 
nephtUm.  The  kidney  is  swollen  and  nmd»  more  hypeneinic  than  in  the 
interstitial  fonii.  The  markings  of  the  cortex  either  are  obscurtHl  or  can- 
not be  made  out  at  all,  and  there  are  numerous  areas  of  hemorrhage  and 
hypera^niia,  giving  the  kidney  a  mottled  appearance. 

It  is  this  capsular  glomemlo-nephritis  which  gives  the  must  uiarki-d 
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clinical  tnidence  of  Uie  extent  of  the  lesions  in  the  kidney.  In  this  form 
dropsy  is  almost  always  present,  the  amount  of  urine  is  greatly  diniin- 
bh^nl,  and  in  I  lie  more  severe  4/ases  there  may  be  complete  anuria. 
liloodH^asts  are  found  more  frequently  in  the  urine  than  in  the  interstitial 
fonii  The  diminution  in  the  amount  of  the  urine  points  to  involvement 
of  the  tflomerulus.  Even  severe  rases  nf  this  fonn  may  be  re«*overed 
from.  The  process  of  cell-proliferation  may  cease,  the  eells  formed  in 
the  capsular  space  may  disappear  and  pass  out,  and  the  kidney  in  litter- 
years  may  show  few  or  no  evidences  of  the  process  through  which  it  has 
parsed.  In  a  certain  number  of  casc*s,  however,  troni  this  form  of  nephritis 
a  chronic  neplmtls  is  developed.  Gases  of  this  kind  have  been  reported, 
notably  one  by  Aufreclit. . 

In  both  the  interstitial  and  the  capsular  j?lomemlo-nephritis  fatty  de- 
neralion  of  the  epithelium  is  not  found  to  any  degree.     The  epithelium 
k  frequently  swollen  and  prranular,  and  may  be  hyaline. 

These  two  forms  of  nephritis  should  be  separated  from  each  oilier, 
oJtliough  transitions  between  their  lesions  are  Ibund.  Usually  they  can  be 
djstjnguished  niieroscopical  ly . 

We  can,  tJierefore,  recognize  three  patholo^acal  eomlitions  of  the  kid- 
\Jiey  in  scarlet  fever :  first,  thf  purely  fhgenerative ;  secoiid,  the  aettir  Inter- 
and  third,  the  vtipinnlftr  t/hmernla/', 
Jifmr?,— The  pattiological  eonditions  of  the  heart  which  are  at  times 
Toiind  in  scarlet  fever  do  not  dilTer  in  their  maemscopie  appearances  from 
tho^e  met  with  in  other  tliseases.  Cardiac  disease  occurring  in  tlie  course 
of  scarlet  fever  may  arise  in  two  ways :  (1)  from  the  general  septic  con- 
dition existing  during  the  period  of  tfie  height  of  tlie  tempemture  and 
^fteneral  efflorescence,  and  reprosented  usually  by  an  endocarditis;  {2}  at 
St  Diuch  later  period  from  a  nepliritis  which  has  arisen  as  a  complication, 
SLud  following  wluch,  frcHu  the  result itig  increased  blood-pressure,  en- 
largement of  the  heart  has  been  produced,  which  may  be  represented  by 
liypertrophy  or  by  dilatation,  or  by  both. 

In  connection  with  tliis  subject.,  Silborniann  has  found  on  examining 
Sk  large  immber  of  cases  of  nephritis  durinir  attacks  of  sciirlet  fever  a 
decided  hyperirophy  of  the  tieart  combined  witli  dilatation.  In  some 
••ast^s  boUi  sides  of  tlie  heart  were  equally  ailected,  but  usually  only  the 
side  was  involved.  In  only  a  few  cases  was  there  found  a  pailial 
ly  tlti^itneration  of  the  muscular  fibres  ;  the  endocardium,  pericardium, 
and  blood-vessels  were  nonnah  According  to  Silbermann*s  observations, 
iht-!  ciirdiac  alTection  was  related  to  the  postscarlatinal  nephritis,  and  not 
to  the  scxu'iet  lever  process  itself,  as  tlie  hypertrophy  was  never  found 
when  the  ctiild  died  hi  the  early  weeks  of  the  scarlet  fever.  He  calls  atten- 
tion to  tlie  short  period  whicli  intervened  between  the  tirst  a|>|jearance  of 
the  nephritis  and  the  consecutive  heart  hyperirophy,  in  many  cases  the 
tiim*  not  being  much  longer  than  a  week.  He  also  noticed  that  in  the 
cases  in  which  liypertrophy  and  rapitl  dilatation  follow^ed  the  acute  ne- 
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phrilis  of  B€arlri  fever  tht^  agi'S  \}f  tite  uiiildrDn  ^vr*rc*  tln\*e  and  a  half, 
four,  live,  and  six  years,  and  the  pusl-scai*latinal  cardiae  enlarjr^inifcFii 
€on'ospontled  In  the  physiological  hypertrophy  referred  to  on  page  9L 

iNcrruTioN. — The  stage  of  iiieubation  of  scarlet  fev<*r  is  uncertain  and 
irregular,  but  ^^s  a  rule,  it  is  sliurtrr  tliaii  tiial  of  any  of  the  ijtiier  ex- 
anthemata. It  \s  usually  less  than  seven  days,  and  quite  frequently  it  m 
only  from  Iwtj  h>  four  days. 

VaiiiaT[Ons  in  the  Type:  of  Disease.^ — Scarlet  fever  may  hi*  divided  into 
two  fortiis,  the  benitin  Jonti  and  the  muHffjiani  forvi.  The  dilTerence  in 
the  symptoms  of  the  *u:>nuiion,  or  beniirn,  fonn  of  the  disease  from  Ihosi* 
of  tiie  rare,  or  niali^iant,  form  is  very  striking.  Ttiey  could  well  he 
classified  as  entirely  sepamte  dkt^ases,  were  il  not  that  tJie  cuntagiuni  lias 
been  proved  to  be  the  same  in  each,  by  tlie  fai^t  that  one  form  of  llie  dis- 
ease may  give  rise  to  the  other  in  different  hidividuals.  It  seems  jis 
though  it  were  more  the  susceptibility  of  the  uidivfdual  to  the  s*^arli*l 
fever  contagium  than  the  contagiuin  ibielf  which  produces  a  grt*ater  of 
less  severity  of  the  symptimis* 


BENIQN  FORM   OF  SCARLET  PHVER. 

The  tjenign  form  itf  scarlet  fevr-r  either  riuis  a  simple  tyiiieal  roursst*  or  • 
is  accompanied  by  variations  and  complications,  which  makes  its  t^ourse 
irregular. 

Symptoh^s. — Prodromata, — The  invasion  of  tjie  disease  is  usually  sud- 
den and,  as  a  rule,  active.  The  child  feels  very  siek,  looks  dull  com- 
plains iff  stjre  throat  and  nausea,  and  in  a  large  number  (*f  leases  vomits 
continuously.  The  vomiting  usually  ceases  m  the  stage  of  efllon^siX'nce 
and  often  before  the  prodromal  stage  has  ended.  The  pulse  is  rapid. 
The  temperature  is  high,— ;i9.4^  40^,  40.5°  C.  (10;r,  104°,  105°  R). 
In  infants  and  vet^^  young  children  if  the  teni[M*rature  risi's  to  40^  or 
41.1°  C.  (104°  or  106°  F.)  convulsions  an*  verj^  likely  to  oeeiir.  The 
higlier  the  tempemture  at  the  beginning  of  the  disease  tlie  mor**  active 
the  symptoms,  and  the  shorter  the  prodromal  period  I  he  more  seven*  will 
be  the  case.  An  initial  temperature  of  40°  C.  (104^  F.)  poiiits  towanls 
a  severe  case. 

Young  children  seem  to  show  a  less  sensitive  condition  of  llir  Itiroal 
than  is  met  with  in  older  childn*n  and  in^arlults.  The  appearanci*  of  (he 
nuicous  membrane  of  the  thnmt,  although  perhaps  not  characterislic,  as 
at  times  a  simple  non-infedious  pharyngitis  may  simulate  it  tiuite  closely, 
is,  in  **nnnection  with  the  geneml  symptoms,  at  least  suggestive.  The 
mucous  niemiirane  of  the  hard  ami  the  soft  palate  and  of  the  pliarynx  is 
nmch  coTigesteii.  On  the  tiard  ajici  the  soil  [*alate  thickly  scath-n-tl  c»v«t 
tlie  reddened  surface  are  minute  macules  the  color  of  which  ii*  i\  liltl** 
darker  red  Itian  that  of  the  inter%-ening  itiucous  membrane.  This  «^f»nili- 
tion  repres**nts  the  t^arliest  slage  of  the  eftlorescence  winch  later  appears 
on  the  akin» 


SPECIFIC   INFECTIOUS   DISEASES. 


555 


I 


The  length  of  Uie  [jrotlroiiiaj  stage  varies,  as  a  Tu\i\  froni  twelve  to 
lliirty-six  hours.  During  this  sUi^e  the  temperature  continues  to  rise 
somewhat,  and  at  its  end  the  etllorescence  appean?^  on  the  skin. 

JCJfmxsrenee, — The  eftUu'esrence  of  searlet  fever  is  of  an  eiy  tfh^niatnus 
a&jid  pnnctate  idiararter,  sumetiiiu^s  looking'  as  though  niinute  inaeult^s  had 
l^een  spritikled  over  the  general  redness  of  the  ^in.     It  starts  on  tlie 
trani  of  the  neck  and  tlie  upper  part  of  tlie  chesty  and  rapidly  extends 
^fl  over  ttie  body  and  extremities,  and  upward  to  tlie  face.     Tliis  cliai'ac- 
leristic  order  of  invasion  of  tiie  skin  aids  us  in  dLstinguishing  ttie  efilores- 
cenre  of  scarlet  feviT  frcjm  that  of  tlie  common  erytlienia  whicli  occurs 
in  such  diseases  as  pneumonia,  and  in  cases  in  which  certahi  drugs,  such 
.as  belladonna,  have  aflected  the  skin  and  the  eftlorescence  comes  out 
€-ver>Hvhere  at  once  and  has  an  irregular  distribution.     It  also  enables  us 
to  distinguish  the  disease  from  mejisles,  in  which  tlie  efflorescence  begins 
on  the  Sides  of  the  neck  and  on  the  face  and  extends  downward.     On 
gently  drawhig  the  linger  over  the  efflorescence  of  scarlet  fever  the  result- 
ing wtiite  mark  remains  longer  than  is  the  case  with  a  common  erythema. 
The  efllorescence  of  scarlet  fever  continut^s  to  extend  over  tlie  body  for 
two  or  tliree  days  atter  its  tirst  appearance.     During  this  period  the 
tongue  IS  niucli  reddened  and  its  papiihe  appear  ver>'  pronunent,  consti- 
tuting what  has  been  called  the  ^^strawbeny  tongue,"     This  condition  is 
lobe  distinguished  from  the  entailed  papillm  seen  at  an  earlier  stige  of 
tlie  disease  on  the  ti|i  and  sides  of  the  tongue,     McCollom,  in  a  study  of 
one  tliousand  cases,  describes  this  latter  condilion  as  diagnostic  of  scarlet 
fever.     There  is  at  limes  in  this  stage  great  irritation  of  the  skin. 

There  may  be  slight  delirimn  even  in  mild  cases  during  the  stiigo  of 
eDflorescence.  This  deUrinui  may  be  very  active  and  yet  not  be  of  serious 
^upurl,  pronded  the  temperature  remains  modemte, 

iTtie  temperature  rises  when  the  eftlorc'scence  appears,  and  reaches  its 

imuni  at  the  end  of  the  outbreak,  in  uncomplicated  cases,  but  there 

no  decided  rise  just  before  or  fall  after  the  height  of  the  efflorescence 

is  the  case  in  measles;  on  the  contraiy,  the  temperature  slowly  di- 

liiiishes  until  the  ninth  or  tenth  day  from  the  beginning  of  the  prodro- 

lal  symptoms,  when  it  becomes  about  normal,  showing  no  decided  crisis 

rh  as  is  seen  in  measles,  but  representing  a  defervescence  by  lysis. 

hart  20  represents  the  temperature  as  it  commonly  occurs  in  cases  of 

uriet  fever  of  Uie  benign  and  regular  Ibrnu 

The  pulse  is  accelerated  during  the  period  when  the  temperature  is 

elevattHl,  and  corresponds  to  it.     H  varies  from  120  to  160, 

Ih^Hqimmtitkm, — ^Thc    stage   of    desquamation   begins    at   atjout    the 
seventh   day  from   the   lime  when   the  efdorescence  tirst  appears,  and 
in  the   parts  of  the  skin   fii-st  attacked,     Tlie  d€*s(juaniation,  however, 
not  always  proportionate    to   the  intensity  of  the  eftUu^escence.     It 
at  tirst  composed  of  small  particles  of  cutis,  but  these  soon  become 
lai^r,  and  early  in  the  tldrd  week  Ironi  ttie  beginnuig  of  the  disease 
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they  fall  from  tlie  body  in  lai^e  flakes.  This  tbmi  of  desquamatinn 
is  called  iattieUur,  Flem,  again,  we  liav**  an  inifjortant  means  uf  \Xa-r- 
Unguishin^'  searlei  fever  from  measles,  for  in  measles  the  desqnamatiiHi 
is  almost  universally  of  a  ftirftiraceous  character  thron^rliout  the  whole 
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course  of  the  disease,  while  the  characteristic  desquamation  of  sriiriel 
fever  is  famellar.  This  lamellar  form  of  desquamation  may  al  timt^,  in 
certain  individuals,  and  frdlowing  the  more  intense  inflammatjons  of  the 
skin,  be  re|jresenled  by  laiiBfe  and  extensive  pieces  of  skin.  Tins  is  well 
shown  in  a  specimen  in  the  Warren  Museum,  w^here  laiipe  s^trips  i>f  skin 
have  come  trom  the  hand  of  a  patient  with  scarlet  fever  so  as  aliuost  to 
form  a  glove. 

Sometimes  the  desquamation  lasts  only  ten  days,  but  it  may  ronljniie 
for  two  or  three  weeks.  It  is  espcnlally  slow  in  dii4a|itfearin^'  from  the 
hands  and  feel,  and  it  may  remain  betw^eeji  the  tinkers  and  toes  fur  a 
numbc?r  of  weeks.  Sometimes  atler  the  desquamation  ha.^  appart^nUy 
ceased  and  the  skin  has  been  smooth  arul  normal  for  several  days  il  may 
begin  again,  and  thus  prolong  the  period  of  eunvalt*srence, 

Uruu\ — The  urine  is  lessened  in  amount  during  the  prodromai  sfafi^ 
returns  to  the  nonnal  amount  in  the  stage  of  eflhirescence,  increases 
during  the  stage  of  desquaniafion,  amounting  at  times  to  a  polyuria,  and 
returns  again  to  the  normal  amourd  at  the  end  cd"  thfs  stagi:?*  During  the 
stage  of  efflnrescence,  especially  if  the  temperature  is  considerably 
heightened,  there  may  appear  in  tlie  uriue  a  small  annunit  of  albuniin* 
but  tills  disappears  as  Ihe  tempemlure  subsides,  is  probalily  only  Ihe 
result  of  the  fever,  as  in  many  other  diseases  accompanied  by  a  high 
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lenijtemture,  and  h  not  to  be  tonfoundr^d  with  the  albuiTiirmria  of  the 
nefihrifis  which  in  some  cases  contplicates  the  stage  of  desquaniatiorL 

Tlit^R*  is  considerable  reason  In  suppose  that  a  mild  Ibrm  uC  nephritis 

«CTo Of ri panics  atmosl  ever)'  case  of  scaHt't  lever*  alUiough  in  niany  cases  no 

clitiical  symptoms  pointing  to^va^ds  Ihe  kidney  appear  and  nothing  ab- 

■^♦^Ariiial  is  found  on  examination  of  the  urine.     This  statenifvnt,  however* 

^"^^^Is  to  such  a  degree  on  the  auttiority  of  the  general  practitioner,  mther 

*^3n  on  that  of  the  expert  in  urinary  analysis,  tliat  we  shall  probaljly  in 

^'ic'  future  find  the  number  of  cases  which  show  nothing  abnormal  in  the 

'J^r-ine  greatly  k^ssened  when  ttie  number  of  expert  examinations  of  the 

^-irine  in  mild  cases  of  scarlet  fever  lias  increased. 

Diagnosis. — ^The  diagnosis  of  the  benign  and  typical  fonn  of  scarlet 
f^ver  is  not  diflicult.  lis  incubation  is  decidedly  short  hi  rom|.mrison 
^%*ith  that  of  any  of  ttje  other  exantljemata.  Its  prodromal  stage  is 
sliort  in  comparison  with  that  of  variola  and  measles,  and  longer  than 
t.lie  exceedingly  brief  prodromal  stage  of  varicella.  The  etiaracteristic 
^rodromat  symptoms  of  sore  throat  and  a  gent^ral  and  intense  hypenemia 
of  the  mucous  membrane,  accompanii'd  by  vomiting  and  severe  constitu- 
l^ional  symptoms,  make  it  easy  to  ditferentiate  it  from  measles,  varicella, 
^ttoid  variola,  none  of  whiclu  as  a  rule,  show  these  symptoms. 

The  punctate  eryihematous  lesions  which  appear  in  the  stage  of 
^^Blarescence  of  scarlet  fever  are  rarely  met  with  in  any  of  the  other  dis- 
^^e-ases  of  this  group.  Ttiis  efflorescence,  beginning  on  the  neck  and  chest 
^^3uid  extending  upward  and  downward,  is  distinguished  by  its  peculiEir 
^E^istribution  from  that  of  the  other  members  of  the  group. 

The  eftlomseence  which  in  ceriain  eases  appears  afler  the  use  of  anti- 
^^Dsdn  may  simulate  so  closely  tlie  efflorescence  of  scarlet  fever  that  in  the 
^first  twenty-four  to  forty-eight  hours  it  cannot  be  diiferentiated  excepting 
IIKjy  ttie  appearance  of  the  ttiroat.  In  this  connection  it  must  be  remeni- 
^S)ered  that  the  antitoxin  efflorescence  may  appear  in  forty-i'ight  hours, 
^=ajid  again  not  for  three  weeks. 

The  lamellar  descpjaination  is  very  characteri.stic,  and  is  seldom  seen 
in  any  of  the  other  exanthemata.  One  of  the  earliest  manil^:^stations  of 
the  desquamation  is  a  white  seam  aromid  the  base  of  the  nails.  (Mc- 
CoHom.) 

The  complications  arising  in  the  ear,  and  the  occurrence  of  nephritis 
m  a  common  sequela  in  scai'let  fever,  do  not  to  the  same  degree  iind 
Uieir  counterparts  in  varicella  and  measles. 

pHooxogjs. — The  prognosis  of  the  benign  and  regular  form  of  scarlet 
fever  is  in  almost  ever}"  case  favoralile.  It  is  comparatively  rare  for  the 
snnptoms  to  become  sufliciently  serious  to  cause  death  unless  some  com- 
plication has  arisen  in  the  course  of  the  disease.  The  individual  who 
succumbs  to  Ihe  simple  imeomjilieated  form  of  scarlet  fever,  even  when 
the  initial  temperatun*  U  liigh  and  llio  symptoms  are  severe,  as  a  rule 
must  have  been  unusually  vulnerable  to  the  toxic  effect  of  the  scarlet 
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fever  contagium,  or  must  have  liad  a  VL»ry  low  degret>  of  vitality  at  llie 
begionirig:  of  llie  disease. 

Prophtlaxis, — There  is  no  known  pro|jhylacljc  against  scarlet  frv«*r 
exeepl  isolation,  which  for  many  reasons  should  he  rigornti.sly  enfonnnl 
We  must  remember  the  fact  that  when  Ihe  citild  has  jnissed  its  teiilh 
year  the  chances  of  its  ever  contracting  the  disease  are  ver>'  much  lesssennl. 
We  must  also  appreciate  that  it  is  especially  imporljint  to  protect  childn»n 
who  are  learning,  or  who  have  just  learned  to  talk*  The  commonly 
occurring  and  often  Irdmclable  form  of  otitLs  which  accompanies  scarlet 
fever  may  not  only  render  the  child  deaf,  but  in  a  case  w*tiere  the  chiid 
has  not  learned  to  talk  it  may  lead  to  deaf-mutism.  We  shoufd,  thepe^ 
ibre,  under  all  circumstances  discountenance  the  opinion  so  oflen  ex- 
pressed by  the  laity,  and  sometimes  even  by  physicians,  thai  it  is  well  for 
children  to  have  scarlet  fever  while  they  are  young,  on  tht.^  ground  that 
otherwise  they  will  probid?ly  contract  it  at  a  later  period  of  lile,  w*hen  the 
type  of  the  disease  may  b^  more  severe.  Tlie  assertion  ttiat  the  type  of 
the  disease  b  more  severe  in  adults  than  in  children  is  not  corroborated 
by  my  experience- 

Treatment, — An  accurate  knowledge  of  the  chief  pathological  lesions 
which  occur  during  the  course  of  the  disease  enal.des  us  to  deduce  the 
approimate  treatment.  By  treatment  is  not  to  be  understood  simply  the 
use  of  drugs.  On  the  contrary,  drugs  are  employed  to  entirely  too  great 
an  extent  in  a  lai^e  proportion  of  the  uncomplicated  cases  of  tjje  bentj^ 
tj-pe  of  scarlet  fever.  1  feel  that  I  can  speak  ^vith  some  aLtthority  on  this 
point,  as  it  has  l^een  my  rule  for  many  years  to  compare  the  n-sults  of 
cases  treated  by  my  colleagues  with  drugs  with  my  own  eases  treated 
without  drugs,  and  certaiidy  nothing  that  1  have  obser\'ed  in  this  com- 
parison would  indicate  that  my  patients  had  sullered  from  w^ant  of  treat- 
ment. We  should  have  some  definite  reason  for  what  we  do,  and  should 
not  be  influenced  by  vague  ideas  of  wliat  drugs  are  supposed  to  be  bene- 
ficial hi  certain  diseases. 

Ttic  treatment  of  a  case  of  scarlet  fever  is  that  of  a  self-limited  disease. 
With  our  present  know^ledge  of  it,  the  disease  cannot  be  cut  sliorL  We 
should,  therefore,  ctideavor  to  keep  it  within  its  own  Ihmls  by  avoiding 
conipljcations.  To  do  this  we  must  remendM-r  which  tissues  are  affected 
as  part  of  the  disease  and  winch  are  likely  to  be  affected  by  complicatioui. 

In  the  lirst  class  we  nmst  consider  the  throat  and  tlie  skin ;  in  Uie 
seconti  class  the  ear  and  the  kidney. 

At  the  onset  of  the  disease  the  child,  as  a  rule,  is  so  profoundly  afTecteil 
by  the  scarlet  fever  coniagium  that  it  washes  U\  be  put  tu  bed  at  i>iice. 
The  symptoms  winch  from  tlieir  intensity  require  treatment  in  the  pro* 
dromal  stage  of  the  disease  are  the  vomiting,  the  sore  throat,  and  the  higli 
temperature. 

The  vomiting,  as  a  rule,  is  of  such  slioH  (kiration,  and  is  so  sym|i* 
tomalic  of  nervous  gastric  disturbance  caused  by  the  toxic  effect  of  the 
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poison^  that  it  should  be  looked  upon  as  elimhiative,  and  usually  does  not 
requine  Ihe  use  of  anylhiii^  but  pieces  of  cracked  ice  lu  be  held  in  the 
itiouUh 

Tlie  treatment  of  the  throat  m  scartet  ft^ver  is  to  be  especially  directed 

tiot  only  to  allayinjj  Lhe  teiupoiiiry  discoinibrl  of  the  pharyii^^'His,  but  also 

to  the  prevention  of  the  intlannnatory  process  from  exlendhig  Uirougli  the 

Kuslachian  tube  to  the  memhrana  tyirifmni  and  prodnchig  au  otitis  which 

ciiay  result  in  a  nieumgitis.     Ttiis  latter  eoruplicatiun  is  rendered  possible 

l»y  the  close  vascular  connection  which  exists  hi  ndaiiey  and  in  childhood 

l>et>veen  the  meningeal  blood-vessels  and  the  vessels  of  tlie  tyuipanuin, 

^^  tliitiugh  the  open  pelro-sqnaniosal  suture. 

^H         Another  reason  for  systematically  treating  the  throat  in  all  cases  of 

^Vsrajrlet  fever  is  d(*rived  from  the  belief  that  the  various  secondary  infec- 

^Kttotis  which  take  place  in  the  disease  are  probably  caused  by  the  entrance 

^P^f   pathogenic  organisms  to  ttie  curious  tissues  through  the  inllanied  and 

"^'ulnerable  mucous  mend)mne  of  the  pharynx.     This  ifjvBsion  is  eoni- 

^tionly  of  tJie  cervical  glands,  the  ear.  the  lung,  the  heart,  and  the  kidney. 

^f  this  belief  is  correct,  antiseptic  treatment  directed  to  ttie  liiroat  is  indi- 

r^ted  as  possibly  preventive  of  the  complications  which  may  arise  in  the 
i^ease. 
For  the  purjiose  not  only  of  allaying  the  irritation  of  the  throat,  but 
^Iso  of  preventing  the  spread  of  the  morbid  process  to  the  ear,  if  possible, 
l^ie  throat  and  ttie  nose  may  be  sprayed  seveml  tijnes  during  the  day, 
^tjlotions  (two  tu  three  per  cent. )  of  borate  of  sottiuni  in  water  combined 
^•ith  a  small  amount  of  glycerin  are  uselul  for  this  purpose.     A  four  per 
"^rit.  solution  of  boric  acid  in  water  t^an  also  be  used  to  advantage.     The 
■«iK*al  treatment,  however,  should  always  be  of  the  mildest  form,  since  any 
ichlitjonal  irritation  of  tlie  nmcous  membrane  will  render  it  more  vulner- 
3le  to  the  streptococcus  invasion.     If  the  child  knows  how  to  gai^le,  tlie 
comfort  which  arises  usually  from  the  sore  throat  during  the  first  day 
►r  two  of  the  disease  may  otlen  be  allayed  by  simply  gargling  with  cool 
;ater.     This  procedure  ansAvers  a  double  purpose :  it  not  only  reduces 
[iiiiewhat  the  hypenemic  condition  of   the  mucous  membrane  of  the 
per  part  of  the  throat  and  ileanses  the  anti^rinr  fauces,  but  also  tends 
to  |m*vent  the  extension  of  the  pathogenic  organisms  which  would  neces- 
[as4irily  be  favored  by  a  continnous  recumbent  posititju  of  tlie  child.     If  the 
«:hild  is  unable  to  gargle,  some  pieces  of  ice  may  t^e  given  U>  it  to  hold  in 
its  mouUi,  and  It  should  occasionally  be  allowed  to  sit  up,  as  when  its 
nourishment  is  being  give!!. 

However  desirable  tliis  treatment  of  the  ttiroat  and  nose  may  be  m 

scarlet  fever,  we  are  but  too  often  baflliMl  in  cmr  attempts  to  treat  tliem 

iiy,  on  account  of  the  persistent  resistance  of  the  child. 

Chlorate  of  potash,  which  is  so  frecpiently  used  for  Itie  treatmerd  of 

the  tliroat  in  scarlet  fever,  is,  in  my  opinitm,  a  drug  wtiich  in  tliis  disease 

it  will  be  wiser  not  to  allow  the  child  to  swallow,  on  account  of  its  pos- 
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sible  deleterious  acUon  on  the  kidney,  wldt-lt  froni  On*  beprinrtj^  of  Ihe dis- 
ease to  its  end  is  in  so  sensitive  a  condition  as  to  be  reatlily  aflecled  by 
any  irritant  Doubtless  in  a  lai'ge  number  of  eases  we  should  nol  l)e 
likely  to  cause  renal  irritation  by  the  small  doses  of  chlorate  of  potash 
which  are  usually  given.  Children,  however,  differ  very  niiieh  in  their 
individual  susceptibility  to  drugs,  and  we  can  never  tell  befurehand 
whether  or  not  a  cliiJd  is  liable  to  be  injured  by  them.  We  know  that 
the  vegetable  sails  of  potash  are  det-omposed  in  the  systetn  and  elinunated 
as  alkaline  carbonates,  thus  causing  uu  irritation  in  the  kidney.  Nitrate 
and  chlorate  of  potash,  on  the  otiier  hand,  which  do  not  part  willi  their 
oxygen  in  the  systejji,  an?  excreted  nndecomposed  by  the  kidney,  and 
thus  act  as  irrilants.  Knowing  that  the  tendency  during  the  whole  couist* 
of  the  disease  is  towards  a  renal  hyperdeniia,  we  should  allow  the  child 
to  have  plenty  of  water  to  drink. 

Unless  the  child  shows  decided  signs  of  suifering  from  a  heightened 
temperature,  antipyi'etics  in  the  form  of  drugs  by  the  month  should  uqI 
be  used,  as  the  cases  are  rare  where  a  temperature  of  38. 8 '^'  lo  3^,4*^  C 
(102'=  to  103^  R)  for  a  few  days  will  do  harm.  Tlik  is  a  safe  rule  ta 
follow  in  a  disease  like  scarlet  fever,  in  wtiich,  if  the  child  happens  to  he 
easily  alTected  by  fever,  the  unfavoinble  symptoms  will  a^ifiear  at  once 
and  can  be  attended  to.  My  opinion  is  that  mere  heightening  of  the 
h.nnpemture  without  correspondingly  severe  symptoms  causes  nnndi  need- 
less anxiety.  In  typir-al  mild  rases  of  the  disease,  knowing  that  a  lessen* 
ing  of  the  amount  of  the  urine  in  (lie  prodromal  stage  as  a  i-esult  of  tJie 
high  temperature  is  a  part  of  the  regular  course  of  the  disease,  the  admin- 
istmtion  of  diuretics  is  not  indicated  beyond  a  plentiful  supply  of  pur«p 
drinking-water.  Althrmgh  the  temperature  may  cause  s^vi^re  initial  symp* 
toms,  sucli  as  convulsions,  as  a  rule  it  does  not  have  to  be  directly  treated 
during  the  prodromal  stage.  If,  however,  convulsions  occur  and  continue 
and  the  lemperature  is  unusually  high,  such  as  40.5°  or  41.1^  C.  (105* 
or  106^  F,),  and  if  it  remains  at  this  In-ight  with  serious  general  symp- 
toms, such  as  delirium,  we  slioukl  endeavor  to  reduce  It  by  sponging  the 
t>ody  with  water,  the  temperature  of  which  should  be  variinl  according  to 
the  special  case.  To  begin  with,  the  temperature  of  the  walep  shriuld  be 
about  32,2*^  C.  (90°  F.).  The  child  is  usually  made  more  coiiif*jHable  by 
bathing  if  the  temperature  is  as  high  as  40°  C.  (104°  F.).  Tlie  i^durticm 
of  temperature  by  water  may  be  accomplislied  (1)  by  sponging,  (2)  by  fan- 
ning the  ctiihTs  body  wmpped  in  gauze  sprinkled  with  water  of  a  tempera- 
ture of  32.2°  a  (90°  F),  and  (3)  by  placing  the  child  directly  in  a  tub  of 
waler  and  at  the  sanre  tiine  rnlibing  tfie  body  and  linibs  and  givhig  a  slinni- 
laiit.  The  water  in  the  batli  should  at  iirst  be  32.2^^  t'.  (90^  F.^,  and 
gradually  reduced  five  or  ten  degrees.  In  extreme  cases  tlie  cold  jiack  by 
means  of  wet  sheets  can  be  used  ;  the  sheets  should  hv  it^nuived  in  tr*n 
or  fifteen  minutes,  the  body  and  limbs  iiibbed,  rUid  a  stiumlant  given, 

I  have  menlioned  betbre  that  s*'ar]et  fever  is  rare  during  tiie  tirst  veaa 
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tot  tife.     There  are  I'eriain  observations  wliich  seem  to  show  that  nephri- 
IL^  is  a  rare  at'conipaininent  of  scarlet  fever  during  the  lirst  year.     We 

I  know  Hiat  riiilk  b  the  food  wliirh  is  least  irrilaling  to  (lit*  kidney.  It 
would,  tlierefore,  seem  rational  to  make  milk  the  diet  in  a  disease  which, 
like  &rarlel  fever,  puinls  out  to  us  by  its  patholo|^y  that  we  should  as  far 
m  pofisible  avoid  irritating  tlie  kidney.  It  may  he  merely  a  cointudenee, 
but  it  seems  of  some  sigmlicaiiee  that  the  first  year  of  life  should  also  be 
the  one  wtiicli  is  least  likely  to  present  cases  of  scarlatinal  nephritis. 
Wliea  Hie  nansea  and  vomiting  are  present,  the  cliilch  as  a  rule,  feels 
loo  sick  to  take  any  nourishment  whatever.  When  the  violence  of  the 
toxir  invasion  has  somewhat  abated^  and  the  diagnosis  of  seariet  fever 
has?  h^'eii  made,  orders  should  at  once  be  given  that  the  child  is  to  have 
no  fui>d  tint  milk.  The  treatment  of  scarlet  fever  with  a  diet  pnrely  of 
milk  has  in  my  practice  proved  so  eminently  satisfador>'  that  it  has  be* 
come  my  ronthie  treatment  of  the  disease.  During  the  initial  stage  of 
ilie  disease,  and   until   tlie  stomach  has  recovered  its  t^quilihriuni^  Uine- 

I  water  should  be  added  to  the  milk  in  the  proportion  of  one  part  to  ten. 
Later  ttie  alkalinity  of  tlie  milk  can  be  lessened »  and  after  the  earty  days 
ot  the  efilorescenee  the  milk  may  in  most  cases  be  given  undiluted*  As 
il  is  possible  that  the  nitrogenous  part  of  the  milk  may  be  too  great,  it  is 
well  to  reduce  the  proteids  to  2  or  3  per  <;enh  and  to  increase  the  sugar 
to  G  or  7  percent.  The  admhiistration  of  milk  alone  should  be  continued 
Ihrougli  llie  stages  of  eRlorescence  and  desquamation,  and  until  we  are 
justified  in  supposing  that  a  nephritis  will  not  develop  in  the  special  case. 
This  in  general  may  be  estimated  at  from  four  to  five  weeks  from  the 
time  of  the  height  of  the  etltlorescence  and  tcmpenilure,  Pertiaps  in  this 
way  in  a  certain  number  of  cases  a  nephritis  may  be  warded  off,  and  if  it 
Jevelops>  the  patient  is  already  on  a  diet  which  is  best  suited  to  the 
4isea5e. 

During  the  stage  of  eftloreseence  there  are  seldom  any  s}7nptoms  which 
reqture  special  treatment,  in  the  regular  form  of  the  disease^  except  a  con- 
siderable irritation  of  the  skin  which  at  times  arises.  This  can  be  allayed 
by  the  application  either  of  some  simple  ointment  or  of  a  powder  of  oxide 
of  rjnc  and  starch  (Prescription  62»  page  366).  The  use  of  tlie  ointment 
is  to  be  reconun ended  not  only  because  it  keeps  the  skin  sotl  and  in  good 
condition,  but  also  because  this  application  reduces  the  temperature  some- 
^vtmL  Sponging  the  entire  body  Mith  water  at  a  temperature  of  32.2'^ 
C  (90^  R),  once  or  twice  daily  according  to  the  comfort  of  the  patient, 
k  to  be  recommended* 

During  the  stage  of  desquamation  the  application  of  a  simple  oint- 
ment to  ttie  whole  body  is  desirable  both  for  the  purpose  of  softening  the 
diisintegrated  epitiieliuja  and  lessening  the  dumtion  of  this  stage,  and  also 
to  prevent  the  spread  of  the  eontagium  by  means  of  the  loosened  scales. 

The  cliild  should  be  kept  in  bed  until  the  desquamafion  has  almost 
entirely  ceased*     Tlus  will  i:over  a  period  of  from  four  to  five  weeks. 
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By  the  end  of  the  foiiHh  wi'^k,  if  the  it  esq  iiai  nation  has  eomplet*^))'  <Us* 
appeared,  the  diet  am  gradually  be  increased  by  the  addition  of  soup  and 
bread.  It  is  well  to  keep  the  child  in  the  house  for  five  or  six  weeb, 
and  still  longc^r  if  the  v%^eather  is  t:oId  or  damp. 

The  orine  should  be  frequently  tested  for  albumin  during  the  first 
three  weeks,  and  a  tier  wards ,  wlieti  the  child  is  first  allowed  to  get  up, 
after  eaeh  change  in  diet,  and  afler  going  out.  If  any  albumin  is  detected, 
the  child  should  l>e  immediately  put  bat*k  to  bed  and  on  a  diet  of  inilk 
until  the  albumin  has  disappeared.  The  mild  cases  are  ttie  very  ones  in 
which  a  nephritis  is  liable  to  occur,  and  therefore  we  should  wateh  vigi- 
lantly until  they  are  out  of  danger,  which  is  usually  in  the  fifth  or  sixth 
week. 

Gordon  reports  a  very  severe  case  of  scarlet  fever  with  streptococci 
and  staphylococci  in  the  throat,  in  which  rapid  improvement  occum^d 
after  two  injections  of  10  e.c*  of  anU-streptoeoccus  serum  under  the  skin. 
During  an  epidemic  of  scarlet  fever,  in  wliich  the  mortality  was  24.9  pef 
cent,  Baginsky  treated  foriy-two  cases  with  Majiuorek's  anti-streptococcus 
serum,  with  a  resulting  mortality  of  14.6  per  cent  He,  however,  poirib 
out  the  variability  of  the  morialily  figures  in  scarlet  fever,  and  for  ttiis 
reason  the  possible  error  in  attempting  to  draw  any  conclusions  Irorn  the 
statistics  with  reference  to  the  serum. 

Isolation  and  Disinfection. — The  disease  being  eminently  infectious, 
the  patient  with  the  nurse  should  be  isolated  to  as  great  a  degree  as  rir-* 
cumstances  will  periint.  An  upper  room  should  prefcmbly  be  cJioseo. 
It  lias  been  observed  in  crowded  parts  of  targe  cities  that  scarlet  fever  in 
tenement-houses  is  not  so  likely  to  spread  when  the  first  cases  are  in  the 
top  rooms  of  the  tenements.  In  a  number  of  instances  in  my  pmctice  I 
liave  had  one  child  of  a  numerous  family  strictly  isolated  in  the  upper 
story  of  the  house,  and  the  other  children  have  remained  in  the  house 
without  contracting  the  diseasa 

The  intensity  of  the  lesions  of  the  skin  and  the  involvement  of  lai^ 
surfaces  indicate  that  the  air  of  the  room  should  be  kept  at  an  equitble 
temperature,  in  order  that  the  function  of  the  disabled  skin  should  be 
taxed  as  little  as  possible  and  that  the  internal  organs  should  not  ha%e  toa 
great  compensatory  work  forced  upon  thenu  The  temperature  shoi 
be  kept  at  about  20^  a  (68^  F.). 

A  disease  which  renders  conrmement  to  the  room  necessary*  for  wi*A» 
demands  a  room  with  good  ventilation  and  plentiful  sunlight.  Therefore 
a  room  on  the  sunny  side  of  tlte  house,  tiaving  an  open  fireplace,  should 
be  chosen. 

The  room  should  be  free  from  all  cotton  or  woollen  materiaJs  except 
such  as  can  be  destroyed  by  fire  at  Uic  end  of  the  disease.  The  blankets, 
sheets,  towels,  and  clothes  can,  of  course,  be  disinfected,  but  it  will  save 
much  ultimate  tniuble  U)  remove  the  carpet  and  the  curtains  and  replace 
them  Willi  pieces  of  old  carpet  and  sheets.     The  pictures,  ami,  in  &ct 


i 


( 


SPECIFIC   INKEtmuUS   DISEASES.  563 

overyUiing  worUi  preserving,  should  be  removed.  The  room  van  be 
made  sudlciently  cheerful  by  means  of  cheap  colored  |jriiits  and  destnic- 
lible  toys  to  amuse  tJie  thild. 

Durinjr  the  whole  course  of  the  disease  the  j.Teatest  care  niu^t  he  taken 
to  disiafeel  Uie  linen  of  both  the  patient  and  the  nurse.  This  should  be 
<Iof^p  hy  soaking  it  fur  twenty-four  hours  in  a  five  per  eent.  solution  of 
t^urbolir  atkl,  then  boiling  it  for  lialf  an  hour  in  water^  and  finally  washing 
rt  with  soft  soap  sotution,  20  gnininies  (|  ounce)  to  ten  litres  tlOl  ipiurts) 
•^r  water 

Tlie  dejections?  are  la  be  received  in  a  vessel  one-quarter  full  of  a  five 
P<*r  rent,  solutitm  of  carbolic  acid. 

After  the  child  is  entirely  well  it  is  to  be  thoroughly  washed  first  in  a 
Botntion  of  corrosive  suhUmate  1  to  10.000.  Tfie  child  is  then  to  he  taken 
lij  another  room  to  be  mped  and  jrut  into  fresh  clothes,  which  liave 
Hot  been  hi  the  scarlet  fever  room.  The  mattress  is  to  be  lied  up  in 
canvas  wet  with  a  corrosive  sublimate  solution  1  to  500,  and  sent  out  of 
tlie  house  to  be  dbinfe(*ted,  if  fiossible  by  steam.  1  usually  advise  the 
faiiuly  never  to  have  it  brought  bark  again.  In  place  of  the  mattress  it  is 
fcir  better  to  use  old  blankets,  wtiich,  if  in  surfieient  number,  are  comfort- 
^bli.%  and  at  the  end  of  tlie  sickness  can  be  thoroughly  boiled  and  tlms 
disinfected.  Tlie  useless  articks  which  have  been  in  the  room  during  the 
^Biekness  should  be  burned  in  the  open  fin^plaee. 

I        The  room  must  next  be  disuifected.     This  is  a  very  difficult  matter  to 

Bdo  absolutely,  but  Uiere  are  several  mettiods  which  are  far  lx*tter  than  the 

■u^^ually  rerommended  disinfection  by  sulpliur  which  has  been  so  generally 

iisi^l  r*>r  tliis  pur|JOse  durinp:  the  past  century.     1  mention  sulphur  as  a 

I  disinfectant  merely  to  state  that  it  was  proved  by  Koch  as  long  ago  as 
1881  U»  be  entirely  unreliatjle. 
If  there  be  paper  on  the  walls,  it  should  be  serapcMl  off  and  ini mediately 
bururd.  The  floor  should  then  be  washed  with  a  solution  of  corrosive 
siibliniate  1  to  500,  followed  by  soap  water  (a  mop  should  be  used  so  as 
to  avoid  irritation  of  the  hands).     The  ceiling's,  the  walls,  all  the  wood- 

•  workt  and  the  furnitiu*e  are  to  be  thoroughly  rnbbiMl  with  bread  and  then 
wifMHl  with  the  corrosive  sulilimate  solution  1  to  500.  Ksnianh  has  shown 
that  bread  is  Ihe  best  means  of  removhig  infectious  material  from  surtaees 
m,  of  ttus  kind.  The  micro-organisms  adhere  with  gnat  tenacity  to  the  bread, 
W  wliich,  with  any  cmmbs  Uiat  break  ofl  and  fall  to  tlic  11oih%  must  tie  eare- 
fully  collected  and  destroyed  by  fire.  The  room  should  then  be  thor- 
oughly vaporized  for  eigiit  or  ten  hours  wiOi  formaldehyde  in  the  form  of 
pasHlles  or  liquid.  For  every  ^^500  cubic  feet  of  space  250  granuues  (250 
formalin  pastilles)  of  formaldehyde  should  be  used*  This  can  be  done 
witti  a  vaporixing-lamp,  the  ri>oni  lirst  having  been  tightly  sealed. 

Recent  experiments  show  conckisively  that  fornmldehyde  is  a  reasona- 

good  suriace  disinfectiuit,  but  does  not  penetrate  deeply,  and  is  not  so 

efliejent  as  sieauL     tt  is  good  for  walls  but  not  for  mattn*sses  or  clothes* 
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It  does  not  appreciably  disrolor  papers  or  colorings,  and  aS^Hiol  aifed 
mdals, 

Tlie  room  should  then  be  aired  for  sevGral  days.     If  tliere  are  alk«-T 
children  in  the  lioose,  il  is  well  to  hav<?  Ihe  whole  room  painted,  inclufiinie 
the  (telling  and  the  tlonn 

The  physician  should  also  hear  in  nnnd  that  the  hair,  beanl,  an 
clothes  are  possible  means  of  transmitting  the  t-ontaginni  from  one  pati< 
to  another,  and  that  it  is  his  manifest  duty  to  the  public  to  change 
clothing  and  disinfeti  himsetf  on  leaving  a  scarlet  fever  patient. 

The  following  case  illustrates  the  benign  type  of  scarlet  fever  witlioul 
variation  from  the  regular  type  and  without  roniplications : 


1 


A  boy  four  and  one-half  yeai**^  old  was  noticed  on  Noviriritier  tJ,  wti<*ii  I  wtui 
cinating  hia  sister,  an  infant,   to   be  quite  sicl^.      Besides  the   infant   tlie  l«iyV  Xw^ 
brothers,  one  two  and  a  half  years  old  anti  the  othrr  six,  were  in  ttie  roturt  wilti  hiin- 
The  iiiiither  supposed  tliat  the  boy  had  an  attack  of  indigestion.      He  had  h*»en 
quite  frequently  and  fiad  nu  appelile.     His  pulse  was  120.      Hb  teniperalurr  \s 
C.  {lt)l^  F.),       He  had  nn  headache  and   no  sore  thnmlt  but  t*e  had  the  appearan<^ 
somewhat  characteri«itic  of  scarlet  fever  well  marked  on  the  hard  and  the  sofl  pftUte. 
He  was  placed  in  an  upper  room  of  Uie  hou^e  arid  i'otnplelely  isokled  with  a  tra.in<>il 
nur^e.     The  vornitini?  continued  unlil  eveniiig.  wht»n  il  stopped  and  did  nr>t  return. 

On  November  7  he  was  reported  to  have  had  a  restless  niirlit.  His  Ibruai  wiis  fou»i| 
to  be  very  mueh  reddened  and  to  feel  a  little  sore.  His  pulse  wtis  135.  His  temjieni- 
lure  was  38.  S**  V,  (101**  F.).  He  h^d  had  a  natural  umvetueut  of  the  boweK  Uti 
appetite  was  poor* 

All  unnecessary  articles  were  immediately  removed  fmm  tixe  room,  nod  he 
confined  to  his  bed.     He  Wiis  placed  on  a  diet  of  milk  and  iriven  as  much  waljrr  us  hit 
wished  lo  drink.     Ttie  eftlorei^icence  of  scarlet  fever  very  soon  apjieared  on  hi©  cht^l. 

On  November  8  Ihe  efflurescence  had  spread  all  over  his  tmdy.  He  was*  report*^ 
to  have  slept  well  and  lo  hiive  vomited  his  milk  Iml  onee.  Hi^  pul^e  was  125.  aiid  bis 
teniperature  was  37,7"*  C.  (100°  F*).  He  was  sponged  twice  dmly  with  wat«r  at  a  lem- 
perature  of  32.2''  C.  (90**  F,),  and  as  Ihe  skin  was  somewhat  irritable  the  ilebtti>r  wa* 
altayed  with  inunctions  of  vaseline.     The  temperature  of  the  ri>om  >vaj  krjil  at  2U**  C, 

On  Novemt^er  H  the  efflorescence  bad  spread  to  the  limbs,  and  was  also  pri**i.^nt  Id 
a  slight  decree  on  the  face.  At  6  A.M.  ttie  pybe  wui*  121)," the  temfieratiire  36.fi'  C. 
(98*  F.),  At  6  P.M.  the  temperature  was  ^7.2*^  (J*9*  F.),  ^iml  the  pulse  wasi  120.  R« 
had  a  lIKle  more  appetite,  his  skin  was  less  r**ddejied»  and  his  throat  was  not  !t*i  si>re. 

tm  November  11  tlie  efllorescence  he(pm  tu  lade,  finil  nn  ilie  chest      On  Ncivemlwr  • 
13  the  temperature  became  normal,  and  desquauialMm  biegan,  llrst  on  tbf  cbt-sL    On  S&* 
veml«>r  25  tlie  desquamation  had  almost  ccii.sed.  and  llie  l»tiy  waw  :iliiiw«'il  to  \/;fi  up  mid 
play  about  Iht^  rorun  for  an   hour.     On  Dptfmlierl,  Ihe  di"s*qu!imatioii  havitijf  nlmod 
ceased  for  several  days,  he  bejfan  lo  desquamate  fn?ely  ajjain.     On  fleeemher  8  the  dw-  ^ 
quarniition  cetised.     He  wa^s  disinfected  an  J  then  sent  down-sLairs  among  Lhe  resl  of  tint  H 
child  ri»n.      He  wenl  uul  of  doors  iJecembcr  25. 

No  albumin  wits  detected  in  his  urine  during  the  whole  eimrse  af  the  r)iscasi».  He 
resumeil  his  Ui^ual  diet  on  Decemlicr  KJ, 

Ntine  of  the  otlier  children  contniHed  the  dj:?easi%  allhoUifh  they  remained  m  Ibr 
tmuse  while  their  brother  was  sick* 

Plate  VUL,  facinji?  po^e  6*>4*  is  a  picUire  laken  fnmi  n  Uq  ten  years  obi  on  the  eiiflith 
day  from  the  time  uf  infection,  the  fourth  dny  from  iht*  iM^iiiTiing  of  tUr  pmdrrimal 
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f  y  ggfcptoins^  and  twenlf-four  houra  from  the  begin nltig  uf  the  effloresoeiice, 
r<»nee  was  in  the  form  of  a  punctate  erythema. 


The  efflo- 


Variations  in  Type  of  the  Benign  Form  of  Scarlet  Fever. — In  the 
to^n%m  fonn  of  scarlet  fever  we  may  have*  great  variations  tmm  the 
fty  13ieaJ  manifestations  of  the  disease. 

A  heightened  temperature  in  the  evening  sometimes  continues  for 
c^'v^^a  week  afler  the  efllon*sfenee  has  faded^  without  tlie  existence  of  any 
^JS^ziertainable  cause;  this  oceuirence  should  always  be  looked  upon  with 
^^-i^spidon.     After  a  rapid  increase  of  teinpL'rature  at  the  beginning  of  the 
^i^^ase  there  sometimes  ensues  a  condition  of  complete  apyrexia,  while 
^J 1   the  other  symptoms  continue  to  develop  in  the  usual  manner,     W^hen 
*-«<e  temperature  remains  hc^htenod  at  the  end  of  the  period  of  elllures- 
^^«iee  and  continues  into  the  period  of  desquamation,  especially  when 
"^^pe  is  no  local  pain  anywhere,  we  should  suspect  that  a  nephritis  may 
^^  developing.     When  the  temperature  after  having  become  nonnal  rises 
^^^11,  we  should  suspect  such  complications  as  otitis  media  and  suppura- 
*^*^^Bn  of  the  subcutaneous  tissues  of  the  neck,  or  that  the  heart  is  involved. 
Relapses  may  take  place  in  scarlet  fever,  but  a  true  relapse  is  rare, 
^*id  a  second  attack,  either  from  auto- infection  or  reinfection  from  an- 
*^tlier  individual  must  be  taken  into  considemtion.     In   tlie   Ba*rthorpe 
**  ^ver  Hospital,  out  of  two  tliousand  cases  fourteen  had  relapses  while 
^*  Wider  observation.    As  pointed  out  by  McCollom  as  a  result  of  his  studies 
**^i  a  series  of  one  ttiousand  cases  at  the  Boston  City  Hospital,  we  may 
*>ieel  with  (l)  pseudo-relapses,  where,  after  the  disappearance  of  the  efflo- 
*>escenre  and  at  the  ver>^  beginnntg  of  the  desquamation,  symptoms  of  the 
isease  return ;  (2)  rehipms,  whert*  after  the  efflorescence  has  disappeared 
^jid  during  the  stage  of  desquamation  the  symptoms  return  ;  (3)  reinfee- 
^iofi,  after  desquamation  has  ceased  for  a  time.     Tiie  symptoms  of  these 
c^:ases  are  sometimes  more  severe  than  those  in  the  tirst  attack,  but  in 
»iiiost  of  Ihe  repori:ed  cases  of  relapse  iri  scarlet  fever  the  tirst  attack  has 
fceen  a  mild  one.     Such  cases  occur  usually  in  older  ihildreu  rather  than 
in  younger,  and  mnst  be  sharply  distiuguislied  frcjni  the  cases  ui  which 
^a  fresh  infection  has  taken  place  and  which  are  characterized  as  a  second 
attack  of  the  disease*    Thomas  reporis  a  case  of  scarlet  fever  complicated 
l3y  varicella,  in  which  on  the  twenty-OIlh  day  of  the  scarlet  fever  a  re- 
lapse occurred,  and  on  tlie  Iwenty^ixth  day  a  second  attack  of  varicella 
cieveloped. 

Certain  eases  of  scarlet  fever  have  been  reported  in  whicli  in  the  latter 
part  of  ttie  disease,  and  atler  the  temperature  had  become  normal,  the 
temperature  rose  to  40^  to  41.1°  C.  (104°  to  106°  F,),  when  no  cause 
could  be  discovered  for  the  liyper[jyrexia,  and  when  the  patients  recovered 
ailler  being  promptly  tn.*ated  witli  cold  baths  to  reduce  the  temperature, 

Sc^'irlet  fever  may  begin  with  such  great  cerebral  excitement  as  to 
lead  us  to  suspect  meningitis,  and  it  may  not  be  possibte  to  determine  tha 
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diagnosis  until  the  efflorescence  has  appeared,  which  may  not  be  until 
even  the  ei^^hth  or  ninth  day. 

The  efflorescence  may  last  only  twenty-four  hours,  or  continue  four- 
teen days.  In  certain  cases  a  recrudemence  of  the  efflorescence  may  occur. 
In  these  cases,  which  may  be  showing  a  high  temperature  and  a  brilliant 
etfloroscence,  the  efflorescence  after  about  forty-eight  hours  disappears, 
but  the  temperature  remains  elevated,  and  the  efflorescence  again  appears 
twenty-four  hours  later.  We  must  remember  that  we  are  not  to  depend 
upon  the  efflorescence  in  making  our  diagnosis  in  scarlet  fever,  as  it  niay 
be  so  evanescent  as  to  be  scarcely  recognizable.  Lemoine,  during  an 
epidemic  hi  1895  of  two  hundred  cases,  reports  that  in  thirty-two  of 
these  cases  the  efflorescence  was  limited  to  the  face.  In  some  extremely 
mild  cases  the  efflorescence  may  be  entirely  absent  (scarlatina  ftine  erup- 
tione)  or  evanescent,  lasting  perhaps  only  twelve  hours.  The  papillae  of 
the  tongue,  however,  are  enlarged,  there  is  a  slight  efflorescence  on  the 
roof  of  the  mouth,  and  the  diagnosis  should,  therefore,  be  made  fix)m 
the  mouth.  Serious  epidemics  have  been  started  by  this  class  of  cases. 
While  in  ordinary  types  of  the  disease  the  efflorescence  is  not  ver}'  brilliant, 
there  is  another  set  of  cases  in  which  it  is  very  brilliant  and  is  accompa- 
nied by  a  high  temperature,  which  remains  elevated  for  four  or  five  days 
and  then  oflen  becomes  normal  as  the  desquamation  begins. 

Ccmvulsions  occurring  at  the  onset  of  the  disease  are  not,  as  a  rule, 
indicative  of  a  fatal  issue,  but  when  they  occur  later  they  are  usually  of 
serious  import. 

The  occuiTence  of  scarlet  fever  in  surgical  cases  is  of  no  special  sig- 
niflcance  bevoi\(l  the  apparently  greater  susceptibility  of  patients  with 
open  wounds  to  contract  the  disease.  We  should  l)ear  hi  mind  the  sug- 
gestion of  ()sI(T,  that  HI  th(?  inajority  of  these  surgical  cfises  thus  far 
recorded  the  efflorescenct*  has  |)r()bal)ly  been  the  red  msh  of  septicaemia, 
and  that  tlie  n^ported  cases  havt?  become  rare  since  the  gradual  disappear- 
ance of  s(*ptica»niiii  us  a  complication  of  surgical  oj)enitions.  Atkinson 
also  suggests  that  in  many  instances  these  rasht^s  may  have  been  due  to 
the  quinhie  which  was  given  to  the  patient. 

A  variation  may  arise  from  thi?  ordinary  scarlatinal  inflammation  of 
the  mucous  membrane  of  tlic^  throat  when  the  efflorescence  becomes  more 
severe  than  usual,  resulting  in  a  membmncms  exudation  hi  the  throat  and 
a  profuse  nasal  dischai^ge  caused  by  streptococci  and  accompanied  by  ver)' 
severe  symptoms,  delirium,  and  a  high  temperature  for  from  twelve  to 
fourteen  days,  the  temperature  coming  down  by  lysis.  The  lan^nx  in  some 
cases  may  also  present  unusual  symptoms,  such  as  aphonia,  and  serious 
symptoms  caustMl  by  a  concurrent  (e(l(^matous  condition  of  the  glottis  may 
arise  and  produce  even  a  fatal  issue. 

In  the  benlL^i  form  of  scarlet  fevtT  certain  cases  are  at  times  met  with 
in  which  the  hi^^h  temperature,  or  tin*  esp^nial  vulnerability  of  the  child 
to  the  scarlet  fever  contagium,  causes  the  symptoms  to  xary  considerably 
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^  typical  form  and  to  be  unusually  grave.     An  Instance  of  this       ^M 
cases  was  one  which  was  seen  by  me  in  consul talinn  mth  Dr,       ^M 
^,  Loring,  of  Newton  Centre.                                                               ^^^M 

rhihl  was  a  girl,  six  years  old.      The  point  of  vanation  from  the  lypicnJ  cases'^^^^f 
fever  was  in  (his  ca^e  an  unusually  hi^h  teniperatiji^.     Tlie  inrasion  of  the        ^^M 
m  fhufucterized  bf  rei^tleBsnes^  and  sore  flirr^al,  which  was  soon  followed  tiy         ^H 
and  dplinum.     The  temperature  on  the  first  day  rose  to  41.1*  €.  (10(>°  F,).         ^| 
«t  tem|>emtui'e  wjis  on  the  second  and  third  dayn,  wht^n  it  n+ucheil  41.6"'  C,          ^H 
During  ttif  tij^i  three  dnys  the  pul^e  eould  not  he  counted.     Tlie  hi|;h  tern*         ^H 
ontinned  until  the  ^ixtli  diiy  htnn  ttie  be^fi lining  of  the  prodromal  syinplomir^,          ^H 
re  tin^t  forty-ei^rht  hours  there  w^as  alriiosi  continuous  vomit! UiJ^.     This  was         ^H 
on  Ihe  third  day  by  fri*tpietil  profuse,  and  often  involuntary^  serous  digchaipes        ^H 
buweU.     Tlie.'^e  discharges  coitliT>ued  until  the  lifth  day.     On  the  fourth  day  ^^^^| 
ry  tile inato lis  ef11ores4.'ence  appeared  on  the  n^ck  and  chest,  and  on  the  Qflh  ^^^^| 
^nded  alt  over  the  body  and  wus  of  an  intense  character.      On  ttte  sixth  day  ^^^^| 
ation  of  pain  in  the  wrists  begau,  tiut  it  disappeared  in  twenty-four  hours  ^^^^| 
administration  of  salicylic  acid.     At  this  time  also  there  was  marked  swelling        ^H 

*rt   side   of  the   neck,  which  gradually   disappeared   in   four   or   IWe   days.         ^H 
•  fever  was  at  its  height   there  was  conaiderahle  cyanosis »  with   quickened        ^H 
ir     The  pulse  at  this  time  was  weak  and  difTlcult  to  count.     From  lime  to  ^^^H 
n^  the  attack  antifehrin  was  given  tor  the  restlessness,  and  broniide  of  s<>da  ^^^^| 
iouiilly  UHed.     Tincture  of  digitalis  was  given  when  the  pwlse  was  rapid  and   ^^^B 
eyaiioils  was  present,  but  itie  ti-eatrnent  which  was  most  depended  upon  was  ^^^| 
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The  method  of  batbiii|?  for  the  jmrpost^  of  reduciniJ  the  temperature  was  \hu 
itg  the  rhilil  in   a  tub  *4  \v;iter,     Wherit'Vi-r  thy  tenipei^ture  reached  40.5 
"^  F,)  the  child  was  plawii  on  a  pillow  in  the  bath,  and  w:ls  kept  there  unti 
>erature  wai  reUut?ed  three  or  four  degrees.     The  time  required  lo  accompliih 
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Uoti  is  sini|>ly  secondary  to  a  streptococcus  invasion,  Ihat  we  are  not  long 

in   doubt  as  to  our  diagnosis^  L*ven  without  Uie  decisive  proof  by  culture. 

Asa  rule,  when  the  Klcbs-Loeftler  baeillLis  is  present  the  continued  in- 

<Tl2^ase  in  the  severity  of  the  syniplonis  and  the  resulting  exliaustion  of 

*H^*  child  show  us  that  we  are  dealing  wilh  this  micro-organisni.     We 

•*»  i^ist  not,  however,  be  misled  by  this  general  rule  of  diirerential  iltagnosis, 

■'^t*  there  are  many  cases  in  which  it  is  impossible  to  differenliate  tjetween 

*    streptococcus  invasion  and  an  invasion  of  the  Klebs-Loelller  bacillus 

either  by  the  appeamnce  of  the  tliroat  or  by  the  clinical  symptoms.     On 

^**c  one  hand,  the  streptococcus  invasion  may  be  quite  as  severe  in  its 

^^y  mptonis  as  lliat  of  tlie  Klebs-Loettler  bacillus,  while,  on  the  other  hand, 

**^e  diphtlieria  may  occur  where  tlie  symptoms  are  bb  mild  as  any  that 

^*Te  produced  by  the  other  micro-oiganisms. 

^^  Treatmekt, — The  treatment  of  the  throat  in  ttiese  severe  secondary 

^p^^^nditions  is  the  same  as  in  the  treatment  of  the  benign  fonns,  except 

^P^Vtat^  if  possible,  it  should  be  carried  out  more  rigorously.     Although 

^feeitz   reports  that  he   has  had  excellent  results  from   the  injection  of 

c^^rbolic  acid  into  the  tissues  of  the  tonsils  and  soil  palate,  this  treatment 

B*€?quires  still  further  proof  of  its  elficacy  before  it  can  be  recomnu^nded* 

-As  the  disease  runs  a  comparatively  short  course,  there  is  not  such  a 

II       i^eed  for  stimulants  as  is  indicated  where  diphtliena  is  present,    in  young 

^ft  c^hildren  it  is  often  hnpossible  to  treat  the  throat  locally,  and  I  have  usually 

^B  found  that  my  chief  reliance  in  tiding  over  the  sevei*e  stage  of  the  disease 

^V  is  the  administration  of  suiticient  food,  and  of  stimulants  when  they  are 

indicated  by  the  general  condition  of  the  child.     It  is  to  be  remembered 

that  the  throat  in  st:ai*let  fever  may  be  attacked  by  the  Klebs-Loetller 

^    bacillus  and  the  disease  brought  to  a  fatal  issue  by  a  complicuting  diph- 

^P    Iheria.     When  diphtheria  is  present,  the  treatment  should  be  the  same  as 

for  a  primaT)^  case  of  diphtheria- 

In  the  more  severe  forms  of  innamnialion  in  the  tliroat  the  inflamma- 
tor}'  process  may  go  on  to  the  formation  of  an  aljscess,  as  in  the  pharynx, 
but  the  most  common  place  is  in  the  tonsil  or  in  its  neigtiborhood.  These 
abscesses  must  be  carefully  watched  for,  and  when  detected  opened  with 
antiseptic  precautions  as  soon  as  possible.  We  shall  by  this  treatmenl 
after »  shorten  the  course  of  the  disease,  and  thus  save  loss  of  strength 
and  vihility  on  the  part  of  the  patient. 

Cervicml  Lymph-Nodes.— Symffoms. — ^The  cervical  lymph-nodes  of 
the  neck  are  more  or  less  entailed,  according  to  the  severity  of  the  infec- 
tion. This  enlargement  may  in  some  cases  be  so  great  as  to  cause  much 
swelling  and  distortion  of  the  face  and  net:k.  The  swelling  extends  at 
times  under  the  chin  from  one  ear  to  the  other  as  a  mass  of  cellulitis. 
Tlie  tissues  of  the  neck  under  these  condilioris  may,  as  described  in  spealc- 
in^^  of  the  patholog)^  of  the  disease,  suppurate,  ami  this  condition,  even  if 
it  does  not  produce  a  fatal  result  from  gangrene,  may  greatly  prolong  the 
period  of  convalescence. 
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THEATBlE^iT. — Wlule  the  glands  are  enlarged  and  tender,  tlie  ajiplk-auSnl 
of  hot  tbraentaUons  usually  ^ves  iimeh  relief,  as  does  aJso  in  some  rases  I 
an  ice  poultice.  Beyond  this  1  inn  not  in  the  habit  of  making'  any  exter*] 
nal  application,  - 

Ear, — Symptoms, — The  middle  ear  is  so  closeiy  eonnccted  by  means  of  ^ 
the  Eustachian  tubes  with  tlie  naso-pharynx  that  aural  coniplieatiorig  are 
exceedingly  common  wliere  naso-pharyngeal  irritation  exists.  The  symp- 
toms which  indicate  that  a  secondary  infection  of  the  ear  is  taking  place 
are  not  always  clear,  as  they  may  difler  much  in  their  manifestations,  \Vc 
should  therefore  watch  with  the  greatest  solicitude  and  examine  with  Uie ' 
greatest  care  the  ear  during  the  course  of  scarlet  fever.  The  symptoms 
may  be  active  and  represented  by  aural  pain  and  git^at  restlessness,  C^r* 
the  otfier  hand,  there  may  be  no  apparent  pain,  especially  in  infants  oiid 
young  children,  who  are  orten  unable  to  indicate  the  location  of  the  pains 
by  which  they  an»  alfecled.  In  these  cases  the  symptoms  maybe  merely  a 
somnolent  condition  and  occasional  attacks  of  fretfUlness, 

Treatment.^ — As  soon  as  an  aural  compU(*aUon  is  detected  the  treal-1 
men  I  of  tlie  naso-pharynx  should  be  begun.  The  nose  and  naso-pharjux 
should  be  kept  as  clean  as  possible.  The  ear  should  be  gently  in  Hated 
by  means  of  a  Politzer  bag.  Pain  should  be  combated  by  tlie  hisUIJation 
into  the  ear  of  a  solution  of  atropine  in  glycerin  and  water^  and  by  the 
application  of  dry  warmth.  In  addition  to  this,  an  opiate  should,  if  re»! 
quired,  be  given  internally. 


Prkscription  8C1, 


Metric. 


Qtsmma. 


Apoth^ctiry. 


AtTopiiiR  iiilphads. ....... 

Oiyeerini, 

Aq,  Hcstil , . .  * . .  ME 
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E   Alropins  iulpham. ...........       1?^'  >  i  I 

(Jlyttenni, 

Aq,  clwtll.,,...,.,.,... A*  Ji- j 

M. 


Sig.— Three  or  four  dropi  to  be  wunned  and  dropped  itito  th«  ear  once  evtsry  Utfv«] 
Houn. 


The  congestion  should  be  controlled  so  far  as  possible  by  the  interna] 

administration  of  bromide  of  potassium  in  small  and  fretjuently  repeatecl  ] 
doses.     If  these  measures  fail  to  give  relief,  and  if  there  h  an  increase  of 
indammation  in  the  nuddle  ear,  as  shown  by  marked  swelling  and  conges- j 
tion,  especially  of  liie  superior  posterior  portion  of  the  membrana  tytnpaiii^j 
or  by  a  bulging  of  the  membrane,  which  is  seen  to  be  pressed  outwarti  by  I 
the  llnid  in   the  tympaimm,  paracentesis  with  the  knife  should  be  per-  j 
formed,  always  with  antiseptic  precautions  and  under  good  ilLuminalion. 
In  the  early  stages  of  congestion  a  concentric  incision  carried  aUmg  Hie 
su|)erior  posterior  border  of  the  njembrana  tympani  thnMigh  the  congesti*«i 
region,  and  resulting  in  free  hemorrhage,  will  ot^en  cut  short  an  acule 
process.     A  free  incision  in  the  most  promiiient  portion  of  a  bulging 
membrana  tym[>ani,  by  giving  a  vent  to  ttie  contained  pus,  may  result  in 
speedy  relief  from  both  pain  and  fever,  and  justitiably  forestall  I  tie  effort 
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Tfirhiph  nature  h  making  to  obtain  t)iis  rdief.  In  I  he  acute  congestive 
stBge^  after  incision  of  the  membrana  tynipani  1 1  rain  age-wicks  made  of 
drj'  absorbent  cot  Ion  should  b**  applied,  and  covered  at  their  outer  end 
with  a  jiad  of  absorbent  cotton  tilhn^  th*.*  concha.  These  wicks  should 
be  renewed  as  odon  as  both  the  wick  and  the  cotton  pad  become  satu- 
rated. The  dressin^^  should  be  kept  strictly  aseptic.  Afler  Hie  para- 
centesis of  the  membrana  tynipani,  in  suppurative  cases  the  ear  should 
be*  syringed  frc*qtienily  with  a  weak*  warm  soJution  of  bicarbonale  of  soda, 
then  carefully  dried  by  means  of  absorbent  cotton,  and,  afler  the  tirst  few 
tiays,  dressed  by  the  insufflation  of  powdered  boracic  acid,  while  vaseline 
may  be  a))plied  to  tiie  canal  and  concha  to  guard  against  exeoriation  of 
the  skin. 

Ttie  after-treat iiK^nt  of  the  middle  ear  in  these  cases  in  whicli  there  is 
no  pertbration  of  the  niembiana  tyinpani  should  consist  in  gentle  intlation 
ky  means  of  the  air-douche  used  in  accordance  with  the  evidence  afforded 
l>y  heariiij<-lests  and  by  the  objective  examinations.  In  cases  in  which 
^here  is  perforation  of  the  mcnd>rana  tynipani  with  continued  suppum- 
•ive  dischar|?e,  thoniugh  cleansin^^  sliould  be  employed*  If  under  this 
^treatment  improvement  does  not  soon  lake  place,  the  patient  should  be 
it*ferred  (o  an  aurist, 

Cljildren  are  so  often  rendea^d  deaf  by  the  morbid  processes  resulting 
frnm  ttie  scarlet  fever  contagiuni  tliat  it  becomes  a  positive  duty  for 
the  attending  phy.sician  to  watcti  the  ear  as  carefully  in  these  cases  as 
lie  would  watcli  the  heart  in  a  case  of  rheumatis^m.  In  adtlition  to  the 
danger  arisinj^  from  a  chronic  disturbance  of  the  tissues  of  the  ear, 
the  rapid  extension  of  secointary  infection  iron*  the  naso-ptiaiynx  lo  the 
_  middle  ear,  and  thence  through  the  pelra-stjuamosal  sutuiv  to  ihc  cerebral 
I  tiieninges,  is  a  series  of  complications  which  usually  proves  fatal. 
I  The  follovdng  case  illustrates  the  danger  of  not  treating  proniivtly  and 

■     thoroughly  the  complication  of  otitis  media  in  cases  of  scarlet  fever. 

^L  A  child  two  and  a  ha]f  y^ard  <jld  had  been  QtUtcted  wiih  scArlet  fpv^r  and  later 

^hjMh  a  rtiiMptirittviij^  [lumlcnl  oUlis.  When  I  saw  the  rhifd  it  wns  lyhi^  in  a  st.ite  of 
^^^TllifMir.  Htijjurfr'ntly  iuduued  hy  prF?^sure  on  Uie  cerebml  hltHid-vt5«:el9  nf  ait  unusuallf 
lirgw  fidkction  nf  pus  in  the  middle  eiir  thmujrh  thf  petm-squamosal  suture.  In  this 
c&se  niplHi*'  hiid  bkeu  phice  in  both  tympanic  me rnb runes,  and  the  pns  was  flowing 
ift  |JI1^  qmmlilU'S  from  tbe  <*xteniiil  rm^atus*  T\w  perfnraU nns  of  the  tympanic  meni* 
ImDft'^  were,  however,  very  mirnile,  tind  Uie  cerelmil  .^tupfir  w.iis  nol  rehevt-d  unlit  a 
fit«  ni^ninff  Wiis  mafle  in  each  tympanunt  iitid  thn  enliri*  middle  ear  thoroughly 
ifrin^i'd  out,  A I  tl  JO  ugh  the  symptoms  of  presHinn*  Wi*re  rehevf*d  by  these  procedures, 
"rmndary  inft'ctkin  of  Uie  c!erei»ral  meniriK^^s  had  alreudy  hiken  place,  and  the  hoy 
aub^iHjuently  dird  of  an  acute  purulent  mmiinptis, 

Tbi^  Ciise  wurus  us  that  we  slioubi  nol  be  mislt*d  by  I  he  idea  that  a  sinijile  flow  of 
[III*  from  Iht*  smrictr  is  necessarily  ^siilTii'ifnt  lo  provide  a  proper  exil  for  enli^^c^lioMN  of 
jiii^  tn  Uie  middle  ear.  and  Ihal.  unless  Ihe  case  is  in  the  hands  i*r  an  expert  unri^t, 
cerebrnl  pn*^^ure  or  purulent  meniniriMs  is  likely  to  occur  wt  any  lime,  ll  also  illus- 
tratiw  not?  of  lh«  secondary  forma  of  meningitis^ 
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Kidne ST.— Symptoms. — It  h  ven*  iinportant  to  deleft  by  riM*an&<if  fr^ 
quenl  analyses  of  tJie  iiriiio  tlic  beg'itiiiing  of  i!ither  the  milder  forms  of  ri*nai 
distorbance  or  of  tlie  more  severe  forms  of  nephritis,  usually  r&presenteii 
by  tliat  wliich  is  cMvd  capsular  glnirjortito-nDphritis,    If  carefully  watche*^ 
for.  the  appeararice  ofalbujiiin  will  almost  always  precede  (lie  clinical  synil^ 
torus,  and  by  a  still  more  ri^rf  enforcement  of  the  rules  laid  down  as|»m^ 
tieally  governing  tlie  Ireahnent,  tlie  furttier  development  of  a  nephrilisiii^'^ 
be  prevented  or  al  least  ron*lereci  njucli  less  prononnced.    It  is  ([Uilt^  ft 
quently  the  ease  that  a  suspicion  is  hrst  aroused  of  the  presence  of  ^ 
nephritis  either  b)'  vomiting  or  by  cpdema  of  tiie  lace,  especially  about  \h^ 
eyes,  and  commonly  occurring  during  the  period  of  desquamation,  fircmi 
the  eighteenth  to  the  twenty -fourth  *iay.     Under  these  cireumslanees  Hie 
urine  witl  be  found  to  be  dimlnistied  in  quantily  and  to  contain  albumin. 
The  daily  amount  of  the  urine  may  be  reduced  as  low  as  ItK)  cj\  (3J 
ounces),  or  even  Io\ver.     The  microscopic  examination  of  the  urine  dots 
not  difTer  materially  ft^om  that  wliich  results  from  the  other  foniis  of 
nephritis  in  their  early  stages,  but  later  we  may  possibly  find  that  fatly 
casts  are  less  numerous  in  Hie  nephritis  tif  scarlet  fever,  because  tliere  is 
less  fatly  degeneration  in  the  rcnal  epithelium.     Tlie  earlier  in  the  course 
of  the  disease  the  syniptoms  of  neptiriiis  appear,  (he  more  severe,  as  a 
rule,  will  be  its  type.     The  extent  of  the  albuminuria  is  of  less  conse- 
quence than  the  total  quantity  of  the   urine,     A  rapid  and  extensive 
diminution  of  the  urine  is  onnnous,  as  it  indicates  the  accumulation  irf 
nitrogenous  waste  in  the  blood  and  the  danger  of  a  resulting  unenxia. 
The  albumin  occurring  early  in  ttie  disease  is  more  apt  to  be  in  large 
quantities  than  when  it  appeai^s  first  in  tlie  third  or  fourth  week.    H^nia- 
turia  is  frequently  present  in  this  form  of  nephritis,  but  ordinarily  of 
itself  adds  little  to  the  gravity  of  the  disease.     The  oedema  of  the  face 
may  be  followed  by  a  rapid  involvement  of  the  ankles  and  legs  and  at 
times  may  become  general.     During  the  course  of  a  general  cedenia  the 
desquamation   is   apt   to   cease,  retuniing  on    its    disap[»earance.     The 
oedema  may  last  for  montiis  or  may  pass  away  quickly ;  it  may  be  en- 
tirely absent,  but  in  such  cases  the  nephritis  is  almost  invariably  of  a 
light  grade. 

At  times  during  the  presence  of  a  general  (Bdema  serous  effusions  into 
the  pleura  may  oct  ur  (Edema  of  the  lungs  amt  bmin,  although  rattier 
rare,  may  also  take  place.  Instead  of  a  slow^  development  bi^niing  witli 
a*dema  of  the  face  we  may  have  an  acute  attack*  ushered  in  by  feven 
vomiting,  headache,  aniema,  amblyopia,  coma,  and  convulsions. 

Relapses  may  occur  many  weeks  afler  an  altack  of  scarlatinal  ne- 
phritis, and  we  should  watch  the  case  with  Ihe  greatest  care  for  seveml 
months.  Although  the  nephritis  of  scarlet  fever  may  last  for  months,  it 
has  a  lendency  in  children  ultjmalely  to  disappear,  on  account  of  tlieir 
wonderful  recuperative  powers.  11  is  also  rare  fur  the  renal  disease  fol- 
lowing scarlet  fever  to  become  cUronie. 
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HdinitiH  and  amauroffh  at  times  occur  during  the  progTt^ss  of  I  he  ne- 
phritis ill  scarlet  fever.     In  ttiese  cases  of  amaurosis  it  has  hovn  noticed 
lliat,  although  the  loss  of  sight  inay  be  complete,  almost  always  when 
Buinemia  and  amaurosis  are  coincident  there   are  found  no  perceptDile 
changers  in  the  retina,  no  congestion  of  the  papillii?,  no  increase  of  intra- 
cranial pressure,  and  no  intense  a^doma  of  ttie  bmin,     Tiie  sight,  under 
I  these  circumstances,  may  be  recovered  completely. 
Ttie  alterations  in  the  glomeruli  already  spoken  of  not  only  cause  the 
anuria  and  the  uneniia,  but  also  obstruct  the  renal  arteries,  as  very  ne;irly 
all  the  renal  blood  has  to  pass  through  the  glomeruli.    We  find  in  quite  a 
lai^  number  of  cases  of  capsular  glomerulo-nephritis  a  ra}>id  ItypeHrophy 

tof  thv  Idl  vi'titririe*  Tliis  cardiac  complication  i.^  nol  In  b*:  confounded 
with  tlie  endocarditis  ^vhicli  lias  aln^ady  been  spoken  i*f  as  secondar)'  to  the 
scarlet  fever,  and  which  is  supposed  to  bo  caused  by  its  special  poison  or 
by  the  streptococci  which  has  already  been  described  as  being  present  in 
the  disease.  It  is,  in  fact,  not  the  direct  result  of  the  scarlet  fever,  but  is 
secondary  to  the  nei)iiritis,  and  is,  in  this  sense,  tertiary  to  the  scarlet  feven 
We  tlierefore  do  not  lind  this  acute  cantiai-  hypetiroptiy  in  the  earlier 
stages  of  scarlet  fever,  but  w^tien  a  capsular  glomerulo-nephritis  is  once 
established  it  may  take  place  in  so  short  a  period  as  a  week.  This  rapid 
hypertrophy  has  usually  been  observed  in  children  between  the  ag^^s  of 
three  and  six  years,  whif  h  is  of  sotue  signidcance  in  explaining  Avhy  this 
tiypertropliy  should  take  place  so  easily.  Between  the  ages  of  three  and 
eight  years  a  physiological  hypertrojihy  of  the  heart  exists,  possibly  caused 
by  a  continuance  of  the  aortic  narrowing  in  the  neighborhood  of  tlie  ductus 
arteriosus,  and  the  heart  is  more  readily  affected  by  increased  blood- 
pressure  at  that  age.  This  tendency  to  change  in  the  cardiac  nmscles  is 
also  accentuated  by  the  rapid  grow^th  of  the  organ  at  this  period  of  life. 
Besiiies  the  cartliac  hypertrophy  w*e  may,  at  times,  have  an  acute  dilata- 
tion of  the  heart  in  these  cases.  This  is  a  serious  corn  plication,  w^hich 
must  be  guarded  against,  and  when  it  occurs  ntusl  be  recogni/ced  at  onee. 
These  cardiac  conipiicalions  very  frequently  recover  completely,  as  it 
is  seldom  thai  any  extensive  changes  in  the  muscles  of  the  heart  take 
place. 

AlUiough  the  occurrence  of  sugar  in  the  urine  during  Uie  course  of 
rlet  fever  is  verj'  rare,  yet  it  is  well  to  examine  tlie  urine  for  this  ele- 
ment.    By  taking  this  precaution  it  will  soruetinies  he  possible  to  explaui 
some  ottierwise  obscure  symptoms,     Zinrt  reports  a  case  of  glycosuria 
follow  ing  scarlet  fever  in  a  boy  four  years  old  who  recovered. 

Treatment. — While  ver)'  little  treatment  beyond  hygienic  measures  is 
ijeeiled  for  tlie  mild  unconiplicated  cases  of  scarlet  feviT,  ttiis  can  hardly 
be  said  of  the  cases  that  are  complicated  with  severe  forms  of  neptiritis, 
for  in  these  we  must  act  promptly  and  with  great  judgment. 

We  should  be  careful  about  using  diuretics  winch  might  irritate  the 
kidney.     Citrate  of  potasli  is  one  of  the  safer  diuretics  in  ttiis  complica- 
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Lion,  In  the  %hler  cases  a  leirionade  made  with  bitarlrale  tif  pnlasjiirill 
be  taken  vvell»  aiid  will  uilen  fjuiekly  increase  tlie  quaiiHly  of  the  unne,  r- 
duce  tlie  oedeiiia,  diuiitiisli  tlie  albiiiuin,  and  cause  a  radical  change  htUw. 
better*  This  leniunade  riiay  be  made  by  using  4  c.c.  (1  drat^lim)  of  hita^ 
irate  of  potash  to  473  c*c.  (1  pint)  of  boiHng  water  into  which  a  lemou 
cut  in  Oiin  slices  has  been  dropped.  This  quantity,  a  Httle  sweetened,  mai 
be  drunk  in  twenty-four  hours  by  a  child  live  years  ohl 

In  severe  cases  with  general  oedema  and  tlirealening  uraemia  ratharlis^^ 
are  rattier  more  certain  in  ttieir  action  ttian  diaphoretics  and  diunHit^ 
and  are  especially  indicated  when,  as  is  usually  ttie  case,  constipation  is 
present,     Podophyllin  in  doses  of  0.006  gramme  (^^  grain)  may  be  givHi 
to  a  child  five  years  old,  and  repeated  a  number  of  tunes.    It  usually  acts 
quickly.     The  compound  jalap  powder  in  doses  of  0.3  to  0,6  gmmm^  (5 
to  10  gmins)  may  also  be  given  when  a  rapid  and  decided  derivation  by 
the  intestine  is  indicated. 

Having  provided  for  the  proper  movement  of  the  bowels,  if  Hie  skin  is 
hot  and  dry,  and  urdeniic  symptoms,  usually  re|*resented  by  anuria,  som- 
nolence, amblyopia,  and  Iieadache,  are  present,  the  tiot  pack,  eitlier  wet 
or  dry,  should  be  resorted  to.  I  ]>refer  in  these  castas  to  have  the  cWld 
wrapped  in  a  blanket  and  placed  directly  in  a  tub  containing  water  at  a 
tempemture  of  40,5^  to  43.3^  C.  (105°  to  110^  F.)*  The  child  should  be 
kept  in  tlie  water  fitleen  or  twenty  minutes,  and  even  longer  if  necessary, 
and  should  then  be  taken  from  the  wet  blanket,  envetofied  in  hot,  drj* 
blankets  and  kept  in  them  until  the  skin  lias  become  moist  ajid  reaction 
has  taken  place.  While  the  child  is  iti  tlie  bath,  milk  can  be  given 
to  it,  and  stimulants  if  they  are  indicated  by  a  weak  or  an  intermittent 
pulse. 

In  addition  to  this  treatment,  hydrochlorate  of  pilocarpine  in  doses  o( 
0.003  gramme  (^  grain)  should  be  given  by  the  mouth  to  a  child  of  two 
years,  and  subiMitaneausly,  if  desired,  in  a  child  five  years  uf  age.  In 
the  cases  of  threatening  unenjia,  convulsions  sometimes  appear  qiiii<^ 
suddenly.  Under  th(»se  circumstances  eneniata  of  hydrate  of  chtojal,  0-^ 
to  0.6  gramme  (5  to  10  gnuns)  dissoived  in  water,  are  of  value  in  con- 
trolling tlie  nervous  phenomena.  A  conjbiualion  uf  bromide  of  potash  and 
hydrate  of  chloral  can  also  be  used  as  hi  ttie  following  prescription  ; 


pKKiaCEirTH.*!*  81, 

Mftrte. 

OmtnmaH 

Chloriil  hydrrtL  .,,..,. 7  j6 

?i>Ui^ii  brcnij ..... , . . ,    liijo 

Aq.  destU.  ....................     90fO 


A/nttheefify. 


R   ChliimlhydrmL 

Aq.  dwiin.   . .,., 
M 


^ig.— ;1T5  c.t\  (1  dn^elim)  iu  W  c.o-  (1  ouJice)  of  wuriu  winter ^  tu  b«  giV(Mi  by  exk«iUA, 
and  rtspitiied  in  half  un  huar  if  Jiet«li:-d. 

Where  the  ascites  is  extreme,  paracentesis  abdominis  Ls  oHen  of  great 
value,  not  only  in  relieving  the  pressure,  but  also  in  increasing  tlit;  acUort 
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^Mh^ diuretic,  which,  perJiaps,  before*  was  not  actinpr  freely;  DijEritalis  is 
>k*  remedy  especially  ada}>ted  to  the  treatment  of  tlie  nephritis  of 
^  SG&riet  fever  and  to  that  of  the  cardiar  rhanges  which  result  fron*  iL  By 
the  administraiion  of  this  dru;:  tlie  ilow  uf  urine  Is  increased,  ii  is  best 
pven  in  Ihe  form  of  a  freslily  prepared  infusioiu  in  teaspoonfiil  doses 
four  hours  to  a  child  five  years  old.  r>iuR^tin,  U.3  graimne  (5 
lins),  dissolved  in  water  and  ^ven  two  or  tliree  times  in  the  twenty- 
four  hours,  tias  proved  of  considemble  value  in  inv  cases,  and  is  ap- 
pareiitl)'  tiarniless. 

Joints. — STMrToMs. — An  acute  inflamniation  of  the  joints,  usually  the 
lari^er  ones,  b  not  infrequently  met  with  during  the  course  of  scarlet 
ferer.  It  is  more  frequent  in  adults  than  in  ctuldren,  and  usually  occurs 
plhe  end  of  Ihe  flrsl  week  (Marsden).     This  acute  synoviHs  is  at  thues 

irentiy  either  due  to  or  closely  i-onnetled  with  rheumatism,  and  may 
be  accompanied  by  endocarditis  and  pericarditis.  The  latter  disease  is, 
however,  rarely  met  with  unless  in  the  lah:^r  sia^'es  of  scarlet  fever  in 
cases  hi  which  nephritis  has  tleveloped.  These  rheumatic  cases  are 
tisually  controlled  by  the  adniinistratioji  of  salicylic  acid.  As  a  rule, 
they  are  not  of  long  duration,  and  if  elTusion  takes  place  in  the  johits 
it  is  serous,  does  not  become  purulenL  ami  does  not  give  an  €*sp€*ciaily 
serious  prognosis.    True  rheumatic  synovitis  in  convalescence  is  very  i-are. 

In  i^onnection  witti  these  cases,  when  uiicomplicated  t*r  when  the 
heart  is  also  aflected,  chorea  has  sometimes  arisen  as  a  coniptication. 

A  more  severe  form  of  synovitis,  a] j parent  ly  caiised  by  sepsis,  may 

[;||to  occur  during  the  course  of  scarlet  fever,     Tlie  effusion  in  the  joints 

in  tiiese  cases  may  become  purulent  and  lead  to  serious  and  fjennanent 

ciisorjmnissation   of   the  tissues   and  often  to  death  from  general   septic 

infection. 

Besides  these  acute  ijiflamtnations  tif  tlie  joints  a  chronic  process  at 
times  ariscts,  appearing,  as  a  rule,  very  tale  in  the  disease  or  subsequent 
to  it  by  many  months.  This  inllarnmation  is  tubercular  in  character,  and 
alfects  wilti  especial  frequency  the  hip  and  knee.  Although  tuben*ular,  it 
seems  lo  be  a  late  result  of  the  original  toxic  eilect  of  the  micro-oiTgan- 
mm  of  or  secondarily  connected  vvitli  the  scarlet  fever  contugiuuu 

In  addition  to  ihese  more  comradn  complications  of  scarlet  fever  a 
aumber  of  secondary  infections  are  at  times  met  with.  Thus,  cases  of 
purpura  following  or  complicating  scarlet  ft}ver  tiave  been  reported,  and 
an.»  usuatty  falaL 

Bruck  reports  ttuve  cases  of  myositis  of  the  lai^ge  muscles  following 
scarlet  tevcr,  Ihe  symptoms  being  pain,  tenderness,  and  increase  in  the 
i  size  of  Ihe  rnusiles. 


Til*'  frtUiiwing  Prtse  repre^ftnU  ime  of  Ih**  milder  formss  of  whni  was  probably  cap- 
I  iular  nlomt^rulo-iiepimlis,  anii  Ut*^  t'lTeel  of  rest  in  Hit?  rrealmHtit  of  Ihe  cHsease. 

A  ^irl,  fl¥«*  yi*!irs  old.  wa*  attiiekcHl  by  scarlel  fever  of  ikm  betiign  fi>rm  nnd  very 
I  mild  til  its  chiinicler,     Aller  iht*  usual  prodromal  symptoms  the  efflorescence  appeared 
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and  ran  its  coijrse,  and  dpsqtiamatian  t>ecame  establisUeil,  At  th*?  t*iiil  of  UiP*w»n4 
week*  and  while  the  desquai nation  w\u  still  presenU  th#?  i^hild  &eeiued  so  weiUbl  it 
was  allowed  to  be  dressed  and  about  its  nHnn,  It  was  also  allowed  to  liartitf  a^uil 
food,  which  included  a  considerahk*  am o mil  of  mt?aU 

On  January  4  the  child  was  very  irritable  during  the  day  and  passed  her  uiiMi 
involuntarily  in  Ihe  forenoon.  DuriD^  the  aRernoon  she  was  feverish,  stni  piipj 
frequently  small  amounts  of  urine.  That  night  she  slept  well,  bat  6n  nwalfaLOi  on 
tha  miinilngr  of  January  5  she  seemed  dull  litid  was  ^id  to  be  feverish  and  to  htt 
little  appetite. 

On  January  6  the  record  slated  that  sh(^   had  passed  only  90  c.c.  (3  ounc^i  of 
urine  in  the  twenty -four  hours*     She  Bei.*med   tired  and  languid,  and  then;  was  *b 
CKdemaloiis  condition  of  the  eyes  and  upper  part  of  the  face*     Sh^  Imd  on^  noruw^ 
movement  of  the  bowels. 

On  iannary  7  the  total  ?rniount  of  urine  passed  in  the  twenty-four  hours  iva*  4^ 
c,c,  (16  ounces).     She  w^js  given  infusion  of  digitalis  and  cream  of  Urtar  water  <>*^ 
this  day,  and  placed  on  a  diet  of  milk. 

On  January  8  f^he  seemed  belter,  and  passed  480  e.c  (Ifi  ounces)  of  urin^  in  Ih^ 
twenly*four  hours.     She  was  then  allowed  to  liave  an  increase  in  her  diet^  consisUtt^' 
of  various  kinds  of  brolh.     An  exammatlon  of  the  urine  by  Professor  £.  S.  WocmI  ni 
this  day  gave  the  following  result : 

Color  ,,.....,,....,.  Itftther  pale. 

Reaction * . .  Acid. 

UropbiEin ,  *  * Diminkhed. 

Indole vL  ............  Iiicre»iaed, 

Urea , , .  ^DiTiiini&bed. 

Uric  acid ...,.,.,.,, ,  Incr+*iii^t  d. 

Albumin.  ...,....*,  .Condderabk*  irsee. 

Sugwr  _..._. , ,  Absent. 

Bile-pigments  ....... Absent. 

Specific  gravity IiXm. 

Cbllinde*  ....,..,..   Aloioet  abtenl. 

Earthy  pho*p hates  . .  .  Diminislied. 

Alkaline  phusphaie'^.  .Diminished. 

Sediment  *  *  * .  .Slight  in  amount ;  cnniiRted  chieHj  of  normal  blood-g|obul«,  a 

ffw  renal  celU,  aiid  a  few  hyalin«^  flbrinoiM,  blofxi,  »nd  epU 
tbeliHl  casta.  The  hlixHi-glubulea  »nd  the  cmt»  wen*  norroal 
in  appeurancti. 

In  regard  h*  this  examination  Professor  Wood  remarks  that  the  imporlant  feature 
of  the  urine  were  its  dilution,  the  great  dinilnuhun  in  Ibe  normal  »ahs,  especudly  in 
the  chlorides,  the  cons ideni hie  trax^e  of  albumin ,  and  the  Idood  and  casts.  Tlie 
norma!  tbaracler  of  the  blood-globules  and  the  comparatively  small  nunihcr  i>f  ttie 
casts  seemed  to  shi>w  that  only  a  smalt  portion  of  the  kidney  wroi  ntTeclfHl.  At  th*^  time 
of  the  great  diminution  in  ihe  quaniily  of  tlie  urine  the  tubules  were  pmbEihly  nearly 
completely  blocked  up.  The  low  specHic  gravity  and  the  great  diminuhon  of  the 
urea  and  chlorides  seemed  t<j  indicate  thai  it  would  need  but  tittle  additional  irrttation 
to  produce  a  marked  nephritis.     The  condition  appeared  to  be  one  of  a  mild  iit^phrttis. 

The  general  symptoms  presented  hy  the  child  and  llie  disturtiance  uf  ttif  kidney 
ihown  liv  the  examination  of  Ihe  urine  made  me  advise  that  she  should  b»*  kept  in 
bed  in  a  ivarm  mom  and  placed  on  a  diet  exclusively  of  milk.  A  wstrm  t*ath  mras  lo 
be  given  once  or  twice  djiily  until  a  larger  amount  of  urine  was  passed,  sind  4  c.r.  (I 
drachm)  of  inlusion  of  digilaUs  administered  four  times  in  the  Iwcnty^onr  hours. 

On  January  9  the  total  amount  of  urine  psiss^^d  In  the  twf*nlj-foMr  hour^  w*»  re- 
duced (o  90  c.c.  (S  ounces),  and  the  child  was  uauseatt^  and  %'omiled  a  mini  Iter  of  litii<>9 
during  the  day. 
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On  January  10  she  was  reported  to  have  had  a  very  restless  ni^htand  to  have  l>een 
ir^ry  mufh  excited  mi  awakening.  She  had  no  pain  anywhere.  Her  fac*?  ron tinned  to 
lie  (tHleiualous.  The  total  amount  of  urine  pai*j^ed  in  the  twenty-four  hours  was  240  c.c, 
(8  ouu^^es).  She  perspired  slightlVt  and  had  one  lar^^  lixiae  dejectinn,  She  so  abso- 
lutely refused  tn  takn  milk  ttiat  she  was  ^nven  10»H  c.c*  (SJ  ounces)  of  beef-juice,  which 
m^;*s  all  the  noumhment  ttiat  she  lonk  on  this  day. 

On  January  11  Itie  face  wa.s  more  o'dematous,  and  f^he  was  languid.  She  had  two 
teir^,  loose,  nfTensive  dejedjons  from  the  bosvels,  and  cmnpiained  of  a  burning  sensa- 
lioti  in  the  rectum  al  the  lime  of  the  movements.  The  total  quantity  of  urine  was  liOO 
cc  {10  ounces).  On  this  day  she  was  finally  persuaded  to  lake  milk,  and  no  other 
Ibod  ws&s  (fiveu  to  her. 

On  January  12  the  child  seemed  brighter  and  the  face  wil«?  not  so  much  swollen. 
The  total  amount  of  urine  in  the  twenty4our  hours  increiii?ed  to  640  c.c.  (18  ounces), 
Cotnplate  reeovfuy  took  place  in  three  and  one-lialf  months  from  the  beginning  of  the 
«ttaclL 

Ouring  the  eouree  of  her  sickness  various  attempts  were  made  to  increase  her  diet 
nu^re  quickl)*  and  to  allow  her  to  1m?  dressed  and  about  the  room,  but  each  time  when 
this  was  done  she  sliowed  syuiptoms  which  poij^led  towards*  the  jiresence  of  a  renal 
<Otnpiicalion,  such  as  a  swelling  of  the  eyes  and  face  and  a  rise  of  temperature,  with 
faulting  nausea  and  loss  of  appetite. 

This  case  shows  how  careful  we  must  be  for  many  weeks  and  even  moriUis  to  con- 

-Ipcfel  the  temperature  of  the  room,  the  amount  of  exercise,  and  the  kind  of  food,  wiien 

i  1iephritis!i  Ijjls  complicated  a  case  of  scarlet  fever.     It  also  sliows  how  entire  recovery 

miy  take  place  even  when  tlie  renaj  irritation  i:^  pronounced  and  unusually  prolonged. 


F%.  I>i2,  on  page  855,  represents  a  case  of  searlel  fever  c^oniplicated 
b)^  a  pmbable  capsular  ^lotiierulo-nephrilis  ami  a  resultiinf  caniiac  enlarge- 
ment.    The  folluwiiig  i.s  a  record  of  Ihe  case : 


A  hoy,  seven  years  old.  entpi'ed  the  hf>spilal  on  July  28,     His  mother  was  living 
aad  welL  and  stated  tliat  his  father  died  of  Hrij^ht's  disease.    The  child  was  said  to  have 
U*^n  well  until  five  and  a  lialf  years  old,  when  he  tiad  an  attack  of  scarlet  fever,  mild  in 
form  tin*l  not  accompanied  hy  any  severe  symptoms.     In  the  latter  pnrt  of  the  attack 
tiis  temperature  rose  and  he  t»egan  to  have  dyspnoea  and  dropsy.     Since  tliat  time  he 
had  tiefin   slowly  but  steiwiily  growing  worse.      He  had  extensive  ludema  of  the   face^ 
ehest,  anns,  abtlonien*  and  legs.     He  was  somewhat  cyanotic,  ajid  his  breathing  was 
so  much  aitected  Uiat  h»?  was  unable  to  lie  down*  the  orthopntea  compelling  him  to  be 
supported  ii»  n  ^i-mi-reiruinbent  position.     There  were  a  slight  pufJlness  about  both  eyes 
el  low  tinge  of  the  conjunct  ivie.     The  lips  and  tongue  were  cyu.notic.     The  ex- 
were  cold  to  the  loucli,  and  the  skin  pitted  readily  on  pn?ssure.     The  skin  of 
fli*!  whole  liody  was  dry  and  harsti  and  in  cerlmn  portions  covered  with  fine  scales.     On 
Uxe  inner  side  ttf  the  letl  leg  and  on  the  outer  side  of  the  right  leg  were  some  old  scars, 
Apfjaj-ently  resulting  from  a  previfms  sciiritlcation  performed  for  the  reduction  of  the 
"  KiuH!f4K-4i.     In  addition  to  the  o*demiilous  condition  of  the  walls  uf  the  abdomen*  a 
i»tinel  fluctuation  was  found  on  palpation.     An  exaiuinition  of  the  lunj^s  showeil  that 
«^«er8  was  dulnejis  over  botli  ba,^es  behind,  and  over  these  areas  of  dulness,  as  well  as 
'^'^^r  the  whole  front  of  the  chest,  tine   moist   rales  could   be  heard,    indicating  an 
matous  condition  of  the  lungs.     The  heart*s  impulse  was  most  distinct  in  the  sixtli 
triteripace  a  little  outside  of  the  mammitlary  line.    The  area  of  cardiac  dulness  extended 
rr*i»itj  the  second  rib  on  llie  left  hi  2.ri  cm.  (1  inch)  to  Itie  ri^ht  of  the  sternum,  in  an 
»Teii  ccirresjwfiding  to  the  third  interspiice  and  fourth  rib.     The  dulness  then  extemied 
^  the  left  across  Uie  sternum  to  a  point  2.5  cm,  (I  inch)  outside  of  ttie  mammillary 
Itneifid  15  low  m  tlie  iixth  interspace,  corresponding  to  the  cardiac  impulse.     .4  loud 
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feiy^lnlic  murmur  *iould  bt*  iwiird  m^er  ihe  fegiuu  uf  the  cardiac  im[iul9<*»  *»<!  was  tm*- 
mftlod  so  that  It  could  h^  heard  hi  ever)'  psirt  of  the  thorax.  The  trttul  Jiiiitrijnl  4 
uriue  in  twenly-four  hours  varied  from  900  to  1060  e,c.  (80  Ui  35  ounces),  Ati  tm\}% 
of  i\w  urine  jfsive  the  followiuif  ret^ulU  : 

Color I>iirki3r  thtin  tioniml. 

Spi>tittcjtfmvity,  AOU. 

ReiK'doii , . .  Aoid, 

I'fdpliwfin ..,.,,,  DiniJnLshod* 

Indintii Incfe)is4?d. 

Chloride*  .......  l^iuiininhed* 

Albuiiiiii. .._...;  per  uent. 

Sugnn aWihi, 

S^imeut.  *...**  -Very  sUs^ht  fiud  flfm'cuknt,     MU-mscnpie  exnminfLtinn  fihowed  nuiti**^' 
om   feshort  hyftlint*   urtd   i^jrau ulur  ciiisu  tjf  nj^iutn  djftmt"ti*r  »*^^ 
ot't'atfionaUj'  of  fimiill  dmiuet^r  ;  »n  excess  of  r»^iiul  epiihtrliuiii ;  i"**'*' 
^idernble  Hhiiortnal  lilLMid  ;  an  occusionMl  whitf  cti'rjmsck*;  <»iii» 
two  hl[x>d-i.ii-'?ta,  ninnv  hywline  and  ^rstnuJar  oasU,  with  on^ot  ihc'* 
reoul  vxAh  fidhrwiit  ;  iu'cw^iumil  futty  rtunl  eelli  urtd  cacti  wiili 
few  fut-<in>p«  ftdhertnt* 


I 


July  29  he  waa  imahle  to  lit?  df>vvn  with  conifort,  on  account  of  dy&pnn^a  atislu 
from  an  iiccumulatioii  of  fluid  in  lh«  ahdom*^n.     The  kp  were  also  very  umch  s^nU 
and  tE«di?muLoii!«.     Hjs  face  was  somewhat  puffy.     The  cyauoais  was  tniLrked  and  th^ 
child  had  considerable  dyspnoea. 

Puniceiilesjs  of  the  abdomen  was  performed,  and  after 480  c,c.  {IB  ouiici.*^)  of  dftor.. 
yellow ii?h  fluifl  were  removed  the  cyanosis  imd  dyspncea  were  deeidedly  »limini?h»*ti, 

Thtf  treatment  w^as  absoluti?  rtt^U  so  aij  not  to  tax  the  niusde^s  <d'  ifae  hearl  miire^ 
than  pos^^ihl*!,  hot  balhi^  Ui  increase  tht  action  of  ihe  skin,  laxalivps  to  rehevp  Uic  rcvy* 
geisted  eondition  of  the  kidneysi.  and  non-irrilating  diuretics,  such  as  dtrate  ut  putjisli 
and  digitalis. 

For  thti  next  few  days  aft^r  pfirac^^ntesis  of  the  abdnnven  the  child  itnprtivinl 
g^really,  tlie  dj-3puu*a  (teased,  tbc  urine  became  of  a  btitter  color  iinil  incrt^^ispfl  ia 
amount,  ilie  cyanosis  ^rew  less,  and,  alttiou^rh  the  pulse  wjis  still  !?mf'dl  ^Liid  ffddc,  th« 
ctiild  showed  j^jreat  general  improvement.  In  the  course  of  a  monlh  tin*  a*tli?mii  wis 
so  much  reduced  that  the  child  kMikecl  like  it  diflferent  f>erson.  He  w*s  abk  Im  Ue' 
down  with  comfort.  $lept  well,  his  iippelite  returned,  and  at  erne  lime  he  iikuld  et«l 
be  moved  sitjonl  ttuj  ward  in  a  wheelchair.  J?ome  weeb;  Inter  the  cardial^  syniploius 
returned,  ami  be  jii^^ajn  began  to  have  n-dfuui  and  ascites,  eyanosis  ami  orihopiiie». 
The  symptoms  w*?r«?  mostly  those  of  a  crippled  heart. 

On  September  8  the  redema  increased,  and  the  urine  w.is  reduced  lo  4f>0  <*.r*  (^V 
ounces).  Diuretin  was  given  in  doses  td'  0,S  gramme  (10  grjiins),  which  inerens^  ttt# 
flow  of  urine  to  1230  c,c,  (41  ounces).  The  diuretiri  given  in  these  do&es  onrr  or  twici* 
a  day  for  nome  time  continued  to  acl  auccessfnliy. 

In  October  the  action  of  thi*  heart  grew  still  weaker,  Ihe  ti»dema  of  ttic  lim^  in- 
creased, and,  althoui^h  there  had  been  a  general  iiopnjvement.  Hie  clidd  ittvw  pfij^rw^ 
sively  weaker  during  November.     Early  in  December  he  was  allackcii  with  vciRiiting. 
had  a  weak  and  rapid  pulse,  gradually  failed  in  strength,  and  on  the  21st  of  Det^^mM" 
died  suddenly.     No  iiutopsy  was  obtained. 


MAT.TQNAKT  POBM  OF  SOABLET  FEVER, 


The  maligoatit  funa  of  staiHrt  f*.-vt*r  is  aiinost  vdthoitl  t^Kfoplioii  fafaT 
aiid  is  v^vy  rare  in  *  oiiiparisnii  wilfj  \Uv  bunion  foriii.  Maligimiit  st^arlet 
fever  appears  to  attack  those  individuals  who  have  a  pnj<dis]jositiun  to  be 
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fprofoiindly  affbeted  by  tin*  srarlet  fever  contaidiim.     In  those  rases  wo  see 
lu*alUiy  I  liildniU  aUucked  wiUi  intense   headaelii*,  higli   fever,  fleliriunj» 

I  som€4inies  coma,  and  death  Ibihnvs  usually  in  hvo 
or  three  days»  Lhi?  course  of  Uie  disease  being  un- 

|aliWh*d  by  treaUuenL     In  these  eases,  however,  the 

,  aJiU-^treptoeot'c'iis  stTuiu  shouid  he  used,  as  it  hns 

I  mil  yel  been  proved  thai  il   may  not  arrest  the  dij^- 

|eas*?*     A  ease  of  tJiii^  kind  was  seen  by  me  in  i^on* 

Isultatiou  witli  Dn  Eniei-son,  of  Coneord,  and  repre* 
gents  the  conditions  winch  are  present  in  these  cases 
of  nialijL^nant  scarlet  fever.  I  _  i 


A  girl.  t*l«*vt!n  yetirs  old,  weis  perfct'tly  \vf*Jl  and  fstroni^nnd 
I  hod  nil  olhk*T  dis**iistts  up  Lo  Jiiriuiii7  10.      t»  Hit*  JtiiLlilU'  c*f  the 

duy  silt*  ft^n  v»^ry  ill  iiud  vmiiiled.      Her  pulsct  was  150.  tein- 

penitunf  40,2°  i\  (104.5°  F.).    The  phaijnx  md  lunsils  wore 

Itnidl  n3ddtfn€<dt  but  ttien?  wasfi  no  t^xuUutiun  or  iiLembruJOi?  ti» 

hv  &»#'t»ii.  An  ^fflniN^scencf*  of  a  s^carlatinal  type  appt*ar*'d  on  *he 
I  iii<*f*t  ill  Kif  uf\crri(i(m.  The  vniniltng  eoulinutfd  Ihrou^h  Ihe 
I  njjjht  and  tip  tc»  ilitt  ninrnitJir  of  January  IL  The  diiid  wus 
I  rurwjciriust  IhiI  dull.  Tht-  pulse  was  150.  and  the  iLrTuperaliire 
I  Wii«40.a*  C.  (105*  F.).  Al  4  p-m.  tlie  face  became  pu(Ty,  ;md 
I  Iht*  efnt>resrt?nce  wus  well  nuirked  on  Ihe  tiody  and  exlendi^d  to 
I  lh«  (♦3Etrf*miU*«s.  Tbe  ehitd  wa^  wanderintf  and  stupid,  and  Ibe 
I  iMJUpfTaltirt*  r*-tw  hi  42.2*'  C.  (10«**  F,).  The  extremities  be- 
rime Uvid,  iind  the  voinilini?  begitn  a^ain.  At  6.30  p.«.  the 
)  tfin|wr.iturt%  idler  llit^  inU*rnal  adinini^l ration  of  vuriimsremc- 
I  airs.  Wits  found  to  l>«  41. 6"*  C.  (107*  F.).  and  at  10  p.m,  41.1* 

C,  {10^''   F.),  aiid  thi*  pulsH  160,  weak  and  diffkult  to  count. 

At  G  4,11.  on  the  12tlK  within  forlv-ei^fht  hours  from  the  appear- 

aiKv  of  nie  first  ^ymptoins,  the  rhild  ilind 

TtiK  easf"  WAS  a  peitVrlly  ho[»eleiss  one  from  th  e  liejrinninpr, 

ast  every  method  of  trealnient  whhh   fonld   htj  thoui^lit  of  was 

tried  arid  prrived  ahsoltitety  fniitless.    Tub  hathing  vvilh  water 

at  dtfri»rt^nt  tenipe*ratun*s,  and  (liially  siKmiying  with  ice-water^     MahKnant  fi»rm  of  M*Arlet 

bad    OQ    elTect  whatever  on  the  letiiperature  or   the   i^eneral       teTer.    Girin  year* old. 

synjptiHU*, 

Chart  22  shows  the  temperuture  from  tlu'  lime  of  the  atlack  to  wiUiin  a  few  hours 

l*etorc  death. 

MEASLES. 

Measles  (riihr*oia)  is  an  acute  in  feet  ions  disease,  supposed  to  be  caused 
by  a  i^ijecitic  nuero-oi^inisrn,  arjd  characterized  by  lachrynjalion,  plioto- 
jitiobia,  eoryza,  eough,  a  papular  efflorescence,  and  a  slight  desqnamalion, 

ETfOLotJT.^The  miiTo-oi^aJiisru  winch  produces  measles  has  not  yet 
been  detennined.  If  is  sn|)posed  Ui  find  its  vehicle  in  the  tears,  and  in 
ilw  secretion  of  the  throat  mui  nose,  and  possibly  to  exist  in  the  blood* 
lb  tenacity  for  clothinji,  tlms  continninj^  as  a  fresh  soua*e  of  inflection,  is 
mild  in  comparison  with  that  of  scarli4  r«v**r.  It  is  very  infectious,  and 
in  fiooje  corunnmitiei*  is  at  limes  exceedbr^^  fatal*     This  was  the  case  in 
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the  epideniir  of  1873  in  the  Fiji  Islands^  wht^re*  it  had  not  occurred  for  a 
lon^  time  ;  it  spread  mpidly,  and  caused  two  thousand  deaths,  of  which 
sixty-seven  per  cent,  were  in  children  under  iive  years  of  a^e.  The  high 
mortality  in  measles  is,  as  a  rule,  not  caused  by  the  measles  itself,  Imt  by 
its  complications.  Tlie  epidemics  of  measles  spread  rajiidly  and  ajipear 
to  have  an  element  of  periodieity.  This  has  been  well  exemplified  in 
Boston,  in  the  crowded  districts  at  the  North  End,  where  in  certain  yeans 
larj^e  numbers  of  ctnldreu  fU'e  affected,  and  where  in  the  succeeding  yeitrs 
the  disease  appeal^  only  sporadically.  Measles  can  occur  three  or  four 
times  m  the  same  individual :  this  recurrence  was  one  of  the  peculiar  fea- 
tures of  the  epidemic  iij  Boston  iij  1880.  It  may  attack  young  infants,  but  is 
rare  under  six  niontiis.  A  tier  the  sixth  month,  and  especially  durin^r  the 
first  year,  Uie  susceptibility  to  the  disease  is  increased,  and  we  meet  m\h 
the  greatest  number  of  cases  betweeu  the  first  and  the  fiflh  year.  The 
susceptibility  to  measles  appears  to  lessen  as  puberty  is  approached.  It 
is  somewhat  rare  in  adult  life,  although  the  tiict  of  its  at  lacking  largi* 
numbers  of  adults  was  also  a  peculiarity  of  the  epidemic  of  1880  in 
Boston. 

The  contagium  apparently  passes  from  one  individual  to  another  afler 
a  very  short  exposure,  and  often  without  any  direct  contact,  as  by  tituis- 
mission  tlirough  clothinp  or  by  the  hands.  It  is  most  infectious  in  the  be- 
ginning of  the  attack,  and  the  infection  may  be  transmitted  three  or  four 
days  before  the  efllorescence  appears  on  the  skhn.  There  seems  to  be 
niut^h  less  lial>ility  for  the  transmission  of  the  disease  during  the  stage  of 
desr|uamation  tliau  is  ttuf  case  in  some  of  the  other  exanthemata,  such  us 
scarlet  fever  and  variola,  tlie  means  of  transmission  corresponding  more 
to  that  of  varicella.  The  following  case  illustrates  tlie  liigli  degree  of  the 
infection  hi  the  early  stages  of  measles. 


4 


A  boy  who  wEis  in  my  ward  ul  th*?  riiildr^ji's  Hospital  wm  altackiMl  with  scArlfft 
fever.  I  had  tuiu  removed  to  the  rantiigitms  ward  and  placed  undi*r  Uj*.*  can^  r*f  a 
special  nurse^  who  had  orders  lo  cany  oill  th**  most  pretnse  aiUisepUc  Irt^iitinetiL  The 
dirpfUons  in  Ur-  tiur^e  were  that  stie  should  apply  an  ointment  to  ihf  nhiUl,  rubbing  i 
il  into  Ihe  skin  thornuirhly  from  the  head  to  the  feet  Iwiee  daily.  Tho  cbtJd  i«riis  al^ii  j 
lo  be  ba1hi*d  twice  daily  with  a  solution  uf  corrosive  snblimate,  1  to  lU.QOO.  The 
nui'se  wiis  lautioned  nol  to  allow  lier  clotheij  to  touch  Ihe  boy's  bed. 

During  the  enrly  abge  of  this  b<iy's  desquaniution  n  secoml  boy,  who  oc^iiptrd  the 
Iwd  In  the  genera!  w*ard  next  to  the  bi'd  from  which  Ihe  firi^t  boy  hnd  tM>i»Ti  reiuo%'-e4. 
was  attacked  with  ^ore  throat,  vomiting,  and  fever.  I  had  idn^ndy  \inu\  my  visit  fur 
the  day,  and  my  hou!*e  oftlcer,  Ihinkiinf  tbe  case  was  prohably  one  iif  sriiHol  fcvrr  nii»* 
traded  from  having  l*een  \u  such  close  proximity  to  the  bed  fnun  which  tht*  lirs^t  lit»y 
w*a3  taken,  had  ttie  second  boy  removed  to  the  coidai^ious  wurd  and  pjiir<*i1  in  Ui** 
«ame  room  with  the  tlrst  l>oy.  On  ttie  following  nn>niiug  1  found  thai  Ihi*  se<x)nd  hof 
did  not  hiive  acarlel  fever,  hut  had  meiisles.  1  imrawliately  had  tbe  «L*cond  hoy  n»* 
moved  to  another  room,  ami  he  was  carefufly  watched  for  a  w^eek,  supjmsirig  that 
having  passed  the  niijtit  with  Uje  first  hoy,  wtio  wa^  in  the  moM  iiifecli<Hi^  st*i|fr  of 
scarlet  fever,  he  might  hsive  cimlraeled  scarlet  fever.  A  week  passed,  and  h«  evidently 
had  escaped  infection  l»y  Uie  scarlet  fever  contagium. 
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Ti*n  ihip  kler  Mu*  boy  wlm  liutl  scarli*t  ft^ver  was  ttltrtcki*d  with  mraslfl<5,  pin^- 
puiiiaiily  i*f»u!r!icli*d  iltinnir  ^ht*  ni^hi  from  Uit?  boy  who  was  his  rooiu-iiiiilt*  in  thi*  early 
^tiilfL*  fit  his  utiaii'fc  of  nit^iuait^a. 

Tb**se  two  Kisi^js  apparently  show — firifit,  thai  scarlet  fever,  t*vt?ri  during  its  most 
tiifi*t'lioUi!  stage,  can  in  some  cases  be  pfev**nli^<l  frrmi  ^:J>rl*iulunf  by  (honjugh  tmd 
criiiiHlaiil  ttisinreclion  ;  second  I  y^  that  measles  h  highly  conUgioDs  in  It^  («urly  !?la|feH. 


Pathology. — Beyond  ih«>  morbid  cnndttinns  whit*h  apjjear  nn  the  «kin 
anrl  on  the  mucous  tnenibrane  of  llie  throal,  there  is  no  especially  charac- 
terislie  pathology  of  measles. 

^leuniatm  has  studied  the  pathology  of  the  skin  in  nipasley  by  means 
of  speeimens  which  were  hardened  in  a  dikile  solution  of  *  hromir  acid 
and  colored  with  carmine,  heematoxylin,  and  picro-rarrnine.  The  patho- 
l4)|dcal  changi*s  were  found  to  be  almost  entirely  conftned  to  tho  glands 
of  the  5kiu  and  to  the  blood- vessels*  About  the  walls  of  the  blood- 
vi?ssi*ls.  principally  in  the  upper  layers  of  the  cutis,  were  found  collections 
of  rijund  celts  which  in  crowded  majsses  surrounded  the  loops  of  the 
Wood -vessels  even  in  the  papillse.  The  blood-vessels  themselves  were 
dilatett  and  full  of  blood.  The  coils  of  the  sweat-glands,  as  w^eli  as  the 
excn*tory  ducts,  were  enveloped  in  accumulations  nf  round  cells,  wliile 
the  iieigtiboring  tissues  were  fdled  with  lliese  cells.  These  collections  of 
cells  were  always  situated  outside  of  the  walls  of  the  glands.  The  seba- 
^ft  ceous  glands  presented  like  cliaoges.  The  hair-folUcles  showed  rounded 
^1  protuberances  %vhjrh  corresponded  to  the  points  of  insertion  of  the  erec- 
^M  toa-s  piloruni,  and  which  were  probably  caused  by  coiitniction  of  these 
H  timscles.  In  ttie  muscles  themselves  there  were  to  he  found,  between 
^M  ttie  cells  proper  of  the  muscular  tissue,  scattered  round  cells,  which 
^^^^  showed  the  participation  of  the  muscular  tissue  in  the  inOannnatory  pro- 
^^Bci'ss*  The  hair-fol  licks,  in  the  same  manner  as  the  sweat^Iands,  were 
^^^^Seen  to  be  surrounded  iti  their  entire  length  by  collections  of  round 
^1  ci*lK  which  were  more  numerous  in  the  lower  than  in  the  upper  part 
^P  of  the  skin,  Wc  therefore  see  that  in  measles  the  pathological  process  in 
r^  'tie  skin  afTertschtedy  the  blood-vessels  and  glands,  wlule  the  tissue  proper 
^H  oi"  the  skin,  as  well  as  of  the  epithelium,  presents  no  marked  changes. 
^P  From  the  fart  that  in  measles  the  jjathological  processes  uf  the  disease 

***Te  siluated  more  particularly  around   the  blood-vessels  and  cutaneous 
ands.  it  may  be  assumed  thai  the  in  lections  material  of  the  njalady, 
'^hatever  its  nature,  is  eliminated   from   the  system   thruugh  these  ehan- 
vls. 

In  addition  to  the  pathological  lesions  whieh  oecur  in  the  nncompli- 
led  cases  of  measles,  there  is  almost  ahvays  assdcialed  with  the  catar- 
lal  condition  of  the  mucous  membrane  of  the  upper  air-passages  a 
^^^^^tarrh  of  the  larger  bronchi.     One  of  the  most  common  cfrnvplieations 
^>f  measles  is  pneumonia;   this  is  usually  a  broncho-pneumunia,   lobar 
"^rieiuiionia  being  comparatively  rare. 
^H  lu  some  cases  an  mllannnation  of  the  smaller  bronchi  accompanied 
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by  i)ulmonary  collapse  occurs.  Tlio  bronchial  glands  are  apt  to  be 
swollen  if  the  secondary  inflection  is  a  severe  one.  According  to  Osier,  a 
swelling  of  Peyer's  glands  is  not  uncommon,  and  may  be  accompanied  by  i 
hypenemic  condition  of  the  mucous  membrane  of  the  gastn>-enleric  tnri. 

Althouj^h  a  secondary  infection  of  the  ear  has  been  considered  rather 
distinctive  of  scarlet  fever,  tliis  complication  lias  in  my  experience  arisen 
also  (juite  frequently  in  measles.  When  the  ear  is  affected  in  measles 
there  is  a  congestion  of  the  middle  ear.  Wlien  the  onset  of  the  prelimi- 
nar}^  con^^estion  occurs  hi  connection  with  the  inflammation  of  the  nasal 
and  naso-phaiyngeal  mucous  membranci,  it  consists  of  a  simple,  general 
acute  congestion  of  the  middle  ear,  accompanitnl  in  the  beginning  with 
serous  exudation,  and  later  with  a  rapid  thickening  of  the  nienibiana 
tympani  in  connection  with  the  inception  of  the  suppurative  pn)cess. 
When,  on  th(^  olhi»r  hand,  the  i)relhniriary  congestion  is  coincident  with 
or  follows  the  (efflorescence  on  the  face,  the  congestion  is  primarily  in  the 
upper  portions  of  the  membrana  tympani  as  the  result  of  a  suspension  of 
vasomotor  inhibition.  Under  thi»se  conditions  there  is  a  congestion  of 
the  manubrial  plexus,  of  the  superior  and  posterior  portions  of  the  mem- 
brana tympani,  and  of  the  corresponding  portions  of  the  inner  end  of  the 
external  auditor}'  canals. 

In  addition  to  this  more  common  <'ondition,  a  general  congestion  of 
the  membrana  tympani  is  found  during  th(»  stage  of  ctHlorescence,  and  is 
likely  to  be  more  sc^vere  in  its  type  than  that  which  occurs  during  the 
prodromal  stage  of  measles. 

Th(e  inflammjitioii  of  tlK^  middle  car  accompanying  niejLsIes  is  nion* 
likely  than  is  s<jirl(»t  lever  to  Ic^ave  behind  such  trophic  changi^s  as  thick- 
ening^ iA'  the  tympanic  mucous  memhram*  with  tht*  formation  of  adhesions. 

Dnrinj.'  an  attack  of  measles,  and  subsecpient  to  it,  the  tissues  show  an 
especial  vnlnenibility  to  infection  by  the  tubenle  bacillus.  The  tulxT- 
cnlar  infection  may  be  represent^nl  by  the  lesions  of  a  gent^ral  miliar}' 
tuben-nlosis  or  by  those  of  (»sp(MiaI  tissues,  such  as  of  the  c(»n'ical  and 
bronchial  i^dands,  the  joints,  the  ear,  and.  most  commonly  of  all,  the  lunjr. 
In  the  latter  instance  the  lesions  are  usually  those  of  a  tubercular  broncho- 
pneumonia. 

IxciBATiox. — The  time  of  the  incubation  of  measles  may  vary  ven* 
much,  and  may  cover  a  period  of  two  or  three  weeks:  the  usual  time 
however,  is  ten  (lays. 

SvMrroMs. — Pnn/ntmafd. — The  prodromal  sta^'(»  varies  in  length,  but, 
reckonin«r  ten  days  ,is  the  usual  time  lor  the  stage  of  incubation,  the  pni- 
(IroiMjil  sta^re  may  be  considered  to  last  from  two  to  three  days,  antl  in  .<oino 
cases  tonr  days.  In  this  sta^^e  we  have  in  typical  cases  of  the  dis(»as(»  sym|>- 
tonis  distinrtiv«'  of  measles.  The  invasion  is  chanu-terized  by  .^even*  ca- 
tarrhal conditions  alTecliiiir  the  nose  (coryza).  the  ryo  (lachn'matifui),  and 
th«'  throat  and  upper  air-passaires  (con^di).  In  the  lirst  twenty-four  hours 
the  teniperatnn'  rises  to  :W  or:U)^  V.  [looA''  or  102.2''  F.),  and  otten  to 
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40^  C»  (104^  F,).  The  height  of  the  tenipemtyre  on  the  first  evening  is  a 
fair  11  It  ligation  as  to  the  severity  of  the  coming  disease.  Thus,  a  tempeni- 
liiri?  of  40,5^  C,  (105^  F.)  indicates  a  severe  case.    An  important  point  to 

Ihv  ii(ilit*ed  mgardinj?  the  prodromal  symptoms  is  that  after  the  tirst  twenty- 
fmir  hours  there  is  in  a  large  nuiiiber  of  cases  a  remission  in  the  tempera- 
lurt%  which  goes  down,  perliaps,  to  Zl.h''  or  37°  C.  (99,5°  or  98.6°  F,), 
mvi  remains  down  for  aboat  twenty*fonr  hours,  when  it  again  rises.    The 
cough,  t'orj^m,  and   lachrjinatioii,  wliich  appear  early  in  the  prodromal 
stai^e,  do  not  abate,  but  rather  increase,  during  tliis  remission  of  the  tem- 
iM'ratnre.     This  is  an   important  point  to  remember,  as  the  child  who 
seems  quite  siek  and  loses  its  api>etih>  while  the  temperature  is  high  during 
the  invasion  of  the  disease,  seems  brighter  and  has  a  return  of  appetite  on 
tlie  second  day  when  the  temperature  is  lower.     This  pecmliai'ity  of  the 
prodromal  stage  is  often  misleading  both  to  the  parents  and  lo  the  physi- 
cian^  who,  because  the  child  appears  so  much  better,  are  led  to  believe 
thai  one  of  the  infeclious  diseases  is  not  developing,    hi  infants  and  young 
children  the  prodmma]  stage  may  begin  with  a  convulsion,  but  tliis  is  un* 
usual,  and  if  it  ocouns  it  is  not,  as  a  rule,  particularly  severe,  and  does  not 
k   necessarily  make  the  prognosis  more  grave.     Headache  in  the  prodromal 
^   stage  \s  quite  frequent ;  vomiting  is  rather  rare.     The  tongue  is  usually 
I       furred,  and  the  mucous  membrane  of  tlie  throat  towards  the  end  of  the 
H  second  day,  and  before  the  eHflorescence  has  appeared  on  the  skin,  shows 
^  a  eorulifitiri  wtnch  is  ver>'  similar  to  that  which  is  about  to  appear  on  the 
skin.    These  lesions,  which  aiv  especially  pronounced  on  the  soft  and  the 
hard  palate,  are  represented  by  papules  or  macules  of  a  dark-red  and  later 
jlish-red  color,  of  different  sizes,  and   consideral>ly  larger  than  the 
ictate  macules  which  were  described  in  connectij)n  with  the  throat  in 
carlet  fever.     These  papules  in  certain  cases  are  arranged  erescentically, 
and  may  sometimes  be  found  to  have  coalesced  in  some  parts  of  the  fauces. 
The  mucous  membmne  between  the  lesions  is  comparatively  uonjial  in 
eolon  although  there  may  be  a  slight  hypera^inia  of  the  entire  throat.    Tlus 
liypera?mia,  however,  is  not  nearly  so  intense  as  is  seen  hi  the  throat  in 
scarlet  fever.     Forchheimer  states  that  the  exanthem  in  measles  begins 
^  ii|jun  the  soft  palate  from  thirty-six  to  forty-eight  hours  before  tlie  etllo- 
f*si:ence,  in  ttie  form  of  purplish  or  binisli  papules  arrangied  erescentically, 
<*strnds  over  the  mucous  membmne  of  the  c^lieeks,  and  is  accompanied  by 
a  bluish  color  of  the  tongue.     The  exanthem  is  at  its  maximum  with  the 
bt:^'inning  of  the  efflorescence,  and  may  take  as  long  as  three  or  four  days 
to  disa]>pear. 

hi  addition  to  the  erflorescence  in  the  Uiroat,  Koplik  has  described  cer- 
tain spots  ou  the  mucous  membrane  of  the  cheeks  which  appear  during 
the  prodri:»mal  stage*     He  deseriiies  these  spots  as  niiimte  bluish-white 
^  s|iiH"ks  ill  the  centre  of  a  reddish  areola,     Widowitch  lias  found  them  in 
B  S*>.6  |jer  cent,  of  cases  of  measles,  in  8  per  cent,  of  cases  of  rubella,  and 
in  Irss  than  1  per  cent,  of  other  cases. 
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After  tliti  remission  of  the  temperature,  on  the  second  day,  the  lempe^ 
ature  again  rises  on  Uie  third  or  fourtli  day, 

Effforescenei'. — At  the  end  of  the  third  day  or  at  tlie  befiinning  of  Uie 
fourth  day — that  is,  the  tliirteenth  or  fourteenth  day  from  the  time  when 
infection  took  place — an  ehhjrescenee  appears  on  the  skin.  The  efflores- 
cence usually  reaches  its  maximum  in  about  thirty-six  hours,  this  being  a 
more  constant  number  tlian  the  oUier  figures ;  that  is,  it  m  almiit  the  fif- 
teenth day  from  the  date  of  infection.  Tiie  stage  of  uienbation  h  rather 
more  constant  tlian  ttie  stages  of  prodrome  and  eSIorescence,  tlie  latter 
two  varying  as  to  their  length,  but  together  amounting  to  ilve  or  six  days* 

When  tlie  efflorescence  appears  on  the  skin  it  consists  comuionly  of 
small  macules  or  papules  on  a  stightly  reddened  base,  which  first  appear 
on  Hie  face*  As  the  disease  progresses^  these  lesions  extend  to  the  neck 
and  chest,  and  in  the  latter  locality  are,  especially  in  the  beginning*  of  a 
delicate  pink  color,  the  fonu  of  distribution  in  some  cases  being  ireseen- 
tic<  The  eftlorescenee  then  rapidly  extends  to  the  rest  of  the  body  arid  to 
the  extremities.  It  is  usually  njore  pronounced  on  the  face,  where  the 
papules  are  apt  to  coalesce,  and  where  an  oedematous  condition  of  the 
tissues,  especially  around  the  eyes  and  nose,  usually  occurs*  The  eyes 
are  swollen  and  partially  closed,  and  the  conjuncti%^a?  are  reddened.  Pho- 
tophobia at  this  time  is  proninmced*  The  etflorescenee  may  also  appear 
on  the  scalp.  It  remains  well  marked  for  from  one  to  two  days,  and 
while  it  is  at  its  height  the  temperature  reaches  its  maximum,  and  remains 
high  for  two  or  three  days,  correspondhig  to  the  intensity  of  the  efflo- 
rescence. It  then  rapidly  falls,  and  reaches  the  nonnal  point  in  about 
two  days  more, — that  is,  there  often  appears  to  be  a  distinct  crisis  in  the 
disease.  During  fhe  period  of  etilorescence,  when  the  temperature*  is  still 
raised  and  the  eillorescence  is  at  its  niaxinmm.  it  is  usual  to  have,  hi  addi- 
tion to  the  symptoms  of  cough,  eoryyjSL,  and  laehrymation,  a  slight  dis- 
turbance of  the  intestines,  represented  by  small,  trec|uenl,  loose  dischargt.^ 
apparently  arising  fmm  irrilation  of  ttie  rectum  and  descending  cokn 
This  condition  is  seldom  a  serious  one,  and  no  especial  attention  need  be* 
paid  to  it  unless  it  should  contuiue  for  some  days,  or  after  the  moximum 
of  the  temperature  and  eftlorescenee  lias  been  passed  for  a  day  or  two. 

Desqdamation. — The  desquamation  is  usually  (iirfimiceous  in  rha rac- 
ier,— ^that  is,  the  epithelium  Ls  cast  off  in  line  flakes,  and  is  thus  distiii- 
guislied  from  the  laige  lamellar  ilakes  ocmrring  during  the  period  of 
desquamation  in  scarlet  fever.  The  desquamation  begins  in  the  order  in 
which  the  eftlorescenee  came  ouL — namely,  first  on  tlie  face  and  later 
on  the  chest.  The  furfuraceous  character  of  the  desquamation  is  c*spe- 
cially  noticeable  on  the  sides  of  the  nose.  The  disease  usually  runs  i\& 
enth^  course  in  three  weeks. 

Diagnosis, — In  order  to  understand  how  difficult  it  sometimes  is  In  di- 
a^mosticate  measles,  we  must  recognize  that  it  is  one  of  the  most  variable 
diseases  with  which  we  have  to  deal     Unring  epidemics  of  undoubted 
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sles  cases  arise  which  differ  materially  Iroiii  the  disease  as  it  appears 
in  its  typical  forni,  yet  these  cases,  by  producing  tlie  typical  form  in  other 
itidividuals.  prove  that  they  art*  all  causi^d  by  the  same?  contafrhim.     (n 
like  nianner  certain  epidemics  may  be  characterized  by  irregular  tonus  oi 
liw  disease,  and*  as  true  measles  can  occur  a  number  of  times  in  the 
lie  individual,  tlie  n^cognition  of  a  spt>radic  case  is  often  impossible. 
lAs  in  other  diseases  of  the  skin,  we  should  recogniKc  measles  not  by  any 
Ifiarticular  dermal  lesion,  but  by  the  pet^uliarities  of  tlu^  prodromal  symp- 
I  turns,  the  general  course  and  location  of  the  eRlorescenee,  the  time  of  the 
inaxjninm  of  tJie  efllorescence  and  lempemtiire,  and  the  character  of  the 
destpiamation.     Thus,  a  prodromal  sta^^e  of  thn^e  or  four  days,  charac- 
terised by  catarrhal  symptoms  of  the  eyes,  nose,  and  upper  air-passages, 
(by  Uie  presence  of  Koplik*s  spot.s  in  a  large  niajorily  of  cases,  and  a  papular 
eltlor^'St^ence  appearing  first  on  the  face,  dili'erentiates  tlie  disease  from 
variola,  varicella,  and  scarlet  fever. 
Fboonosis, — The  prognosis  of  measles,  as  a  nde,  is  good,  but  this 
depends  almost  entirely  upon  whether  tbe  disease  is  free  from  or  accom- 
I       panied  by  complicatitms. 

^ft        Treatment. — The  treatment  of  measles   is  essentially  symptomatic* 

^^  Tliere  is  no  krrovvn  means  of  producing  immunity  to  the  disease  or  of 

shortening  its  course*     It  is  a  self-limited  disease,  and  tlie   treatment 

should  be  directed  towards  the  protection  of  the  organs  which  are  most 

likely  to  be  attacked  by  complications.     Bearing  in  mind  that  the  eye, 

I       the  nose,  ami  the  throat  are  atTected  Ln  tlie  prodromal  stage,  that  later  the 

H  skin  is  in  a  very  sensitive  condition,  and  thai  tbe  lung  is  frequently  tlie 

"  seat  of  some  complication,  we  sliould  direct  our  treatment  especially  to 

Uie  care  of  these  organs. 

The  child  siiould  be  placefl  in  a  room  kept  at  an  equable  temperature, 
[ao®  to  21J''  C  (G8°  to  70''  F,),  and  well  ventilated.  The  room  should  be 
cliirkened,  and  tlie  eyes  should  be  protected  from  light  during  the  whole 
;^onrse  of  Hie  rUsease.  Unless  this  precaution  is  taken,  the  eyes  are  often 
eriously  aflected  for  many  months  after  the  measles  itself  has  disap- 
jcared.  The  child  should  be  kept  in  bed  until  the  temperature  has  been 
:K~iMrmal  for  a  few  days,  the  ettlorescence  has  faded  entirely,  and  the  des- 
^L^uamation  has  almost  ceased. 

The  diet  during  the  period  of  the  height  uf  the  tempemture   should 

Jfc  »r  si>up,  milk,  and  bread,     l^ter.  when  the  temperature  is  normal  and 

■Kiesquatiiation  has  begun,  ttie  child  can  gmdually  have  its  diet  increased, 

^irilil  by  tlie  thh^  week  from  the  beginning  uf  Hie  attack  it  is  having  its 

^  misual  food. 

B         The  cough,  which  is  very  troublesome  at  times,  does  not,  as  a  rule, 
'Fequire  any  special  treatment,  as  it  will  of  itself  in  most  cases  pass  off  in 
m  few  days.     While  it  c^ontinues  it  can  be  treated  with  some  simple  mix* 
ture,  such  as  camphoratetl  tincture  of  opium  in  cold  water  in  doses  of 
t).3  to  0.6  cc.  (5  to  10  nunims),  to  allay  the  irritation  in  the  ttu^at. 
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For  the  irritation  of  the  nost%  atomizing  tlio  iiares  with  some  simf^^ 
reOned  oil,  such  as  oleum  petrolatum  album,  is  useful     During  Uie  mv 
sion  of  the  disease,  however,  these  catarrnal  syiuptonis  are  exceedii 
difTiciilt  to  control  by  any  treatment  wliat»*Vfr. 

As  at   limes  there  is  *(reat  irritatiun  of  the  skjii  during  the  peno<l  oflt^ 
efflorescence,  a  powder  (sueh  as  Prt>scription  62,  pujfe  366)  should 
applied  thickly  to  the  entiro  body  and   limbs.      In  placL*  of  the  pi>wdit 
some  simple  ointment,  such  as  potrylatum,  may  prove  to  be  num'  soothing* 

As  a  rule,  the  child  should  be  kept  in  an  equable  lemperaliire  fi»r  at 
least  three  weeks,  and  at  the  end  of  IJmt  time,  if  the  desquamation  Ims 
ceased,  it  i^iay  be  allowed  to  go  out  of  its  rotirii,  and  out  of  ttie  house  n 
few  days  later  in  pleasaid  weather.  For  several  nionUia  tiowevrr,  H 
sliould  be  carefully  protected  from  sudden  changes  of  ahnosphen:*,  m  the 
catarrh  of  tlie  air-passages  is  so  likely  to  leave  them  in  an  *'xtrt*niely 
sensitive  condition  ttiat  a  very  sligld  initation  may  cause  a  recurrence. 

Before  the  child  is  allowed  to  leave  its  room  it  should  be  ttirmitiglily 
battled  from  head  h>  foot  in  hot  water.  Although  the  contagiuru  of 
measles  has  not  the  same  tenacity  lor  clothing  as  the  contagia  fif  variola 
and  scarlet  fever,  yet  the  room  should  be  thoroughly  disinfected  after  Uie 
child  has  left  it.  This  can  be  done  in  the  same  way  as  descril>*>d  in 
speaking  of  scarlet   fever ;    but  the   extreme  precautions   tak**ii    in   the 
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latter  disease  are  not  considered  necessarj'  for  the  prevention  of  the  vt^ 
tension   of  measles.     If  the  carfiet  had  not   been  removed   when  Uit* 
child   was   put  into  the  room,  it    can    be    taken    from    Ihe   hou^i*   and 
thoroughly  cleansed  before   it   is  brought  bat  k.      The  i»edcIoUn>&   aiid 
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^vrnihirig  Uial  uari  1h'  vvasheri  shonlil  bo  thoroti^lily  boiled.     The  room 
thoulil  hi}  eleanst'd  and  tlie  windows  allowcnl  to  n^niain  open  for  several 
clays,  as  fresh  air  is  one  of  Uu*  best  means  of  eradieating  tlie  niicro-oi^^an- 
i^ttis  roniiecled  with  the  exatithemata. 

Cliart  23,  page  580 »  sliovv^  IJie  tempiTatnre  as  it  nsual'y  occurs  in  thu* 
Lypiral  and  re^rnlar  ff>rm  of  measles. 

The  foUoniiig  case  arrd  figure  represent  a  typieal  case  of  measles  : 


Fu. 


I 


A  (firl,  sii  years  old,  after  an  inciibtiUnn  of  ItMi  days,  waj  attacked  with  lachryma- 
iioiu  etiryaa^  fuugti,  auJ  a  t*?mpera1urt'  tit'  39, 4*^  C.  (Ul^l**  F.).  On  ibt!  second  day 
froTu  the  bt'ginriing  of  tht;  Invasion  ttie  tem|jeratunf  Fell  to 

87. T"  C.  (KKr  F,)'     0"  tin?  third  day  it  rose  a^fuin,  and  on 

IJiL>  fnurtti  drty  the  lenrip<*ratnre  rnso  to  40*  C.  (104''  F.),  and 

mn  eftlnrescrnce,  papular  in  rharaeler,  appf^art'd  *j1i  l\w  fac« 

ami  cxtei^ded  ti>  the  neck  and  thorax.     The  dis^asfe  a^*  rft|>- 

n*5enled    in    the    picture    is  al  the  hei|?ht  of  ttie   stage  of 

^fflnreacenee  on  the  tiflh  day  from  the  h«||^in.iiin|^  of  the  pro- 

djt»njal  symptoms  and  the  tifleenth  from  the  dale  iif  the  in- 

(erUon.     It  show5i  the  swolhnj  f^nndition  of  the  eyes,  noeie, 

and  enlire  face,     Tlit?  photoplmhia  was  *^xtrem<%  :ind  there 

w:is  ronsidenitjle  lachrymalioii.  a  contintial,  shoK.  dry  enntirhi 

and  ejilens!Ve  coryza.     The  papnies  roalesced  cm  llu*  fat'e, 

and  were  of  a  darker  color  Ihan  the  widely  separated  lesions 

on  the  idlest. 

Piute  VI IL,  ("iiinnsif  pitjfe  r><i4,  repn'sents  a  hny.  ^iphl  year!* 
old,  wlio  was  al  Ihe  tieight  of  Ihe  ettlorei^cenfe  of  an  altiU'k 
of  me  assies. 

The  ditTerent  sta^n  of  ttie  iyjjit'al  h-sions  of  n^eiisle**  are 
?^pi*seiitei3  on  his  (kee  and  chest*  The  eonjunt-tivie  are 
F^ddeiii*d.  and  the  eyes,  nose,  and  lips  are  swollen.  The 
€fnor»'sef'nce  in  I  his  case  ran  a  very  rapitl  course,  heijinninM: 

n  tlir  face  in  so  intens^e  a  form  that  the  desquamation  hail  airiMdy  appeared,  alth*iu;?h 

hi'  efnoreseence  on  the  fdiest  w^i,^  in  a  ninth  earlier  slajfe  of  develojirneut.  The 
iuJ^  and  mactjlew  tiad  eoate^wed  on  the  cheeks  and  chin,  while  I  hey  still  appeared 
lutp?,  deeply  reihienefi  lesions  on  the  forehead.  On  the  chin  and  nerk  were  area*  of 
normal  skin  appi-aring  like  white  hloteljes,  their  houndanes  deternnned  ijy  tlie  chillers 
€?f  pfipuleia.     On  Ihe  side  of  the  Jiose  there  was  a  sli^rht  dfsc(naniatic>n,  which  had  the 

fnrfnraceous   character  already  described   as  (y jural  t>f  rnear^l*!.s.      On   Ihe  iUpM    ttie 

piapub'S  and  macules  were  much  smaller  in  size,  of  a  much  lighter  color,  and  in  some 

|>laces  had  assumed  a  crescentJc  shajie. 


tw%'^  iJi  init.>A!ili^,  li  d«ys 
tmm  lafeetion.  FeiiiftJe,  ^ 
ye*rs  old. 


Vabiatioks  m  Tvpe  of  Measlks, — Measles  during  eidtJemics  and  In 
sporadic  eiises  varies  much  In  its  type,  and  preseJits  great  ditlerenec^s  in 
its  prodromal  stage,  in  lU  dermal  lesions,  in  its  desquamation,  and  in  its 
entire  course.  Through  a  lai/k  of  ap|jre*nation  of  this  tact  (lie  diagnosis 
of  other  disea'^es,  such  as  rubella  and  various  forms  of  erythema,  is  eon- 
Unually  being  made  when,  in  fael,  the  disease  represents  one  nt  the 
more  unusual  forms  of  nn^asles.  If  tltese  variations  in  measles  were 
belter  understood^  we  should  not  lind  the  disease  rubella  so  ollen  diag- 
nosticated. 
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At  times  the  gt^ige  of  jnciibaHon  of  measles  varies  considerably.  It 
may  even  be  extended  from  the  usual  ten  fhiys  to  twentyM^ne  days. 

Instead  of  the  usual  prodromal  stage,  certain  cases  during  epidemics 
of  luitlonbted  measles  shon'  few,  if  any,  prndrnmal  symptoms. 

In  adftition  to  the  usual  catarrtial  symptoms,  in  some  cases  there  are 
vomiting  and  sore  throat.  Again,  instead  of  a  considerable  elevaUoa, 
the  tem|)endure  may  be  scarcely  above  the  normal  degree.  In  additi<m 
to  the  otlier  variations  in  the  course  of  the  prodromal  stage  of  measles^ 
cases  Iiave  been  noticed  during  epidemics  in  which  the  catarrhal  syirnj- 
loms  were  absent  Epistaxis  of  a  mild  form,  and  not  apparently  con- 
nected with  the  more  severe  types  of  luniiorrhage,  is  someiitiit^  met 
with*     I  have  seen  it  only  occasionally, 

The  efflon:'scence,  which  in  the  typical  cases  usually  consists  of  pap* 
ules,  or  vesicles  and  papules,  may  varj^  so  as  to  sinnjlate  closely  a  conmiou 
erythema,  constituting  the  form  called  fmm^  or  may  closely  simulate  a 
papular  erjdhema.  Again,  the  efflorescence  may  in  certain  cases  be  rep- 
resented by  minute  vesicles  or  niilia,  characterizing  the  form  called  mili- 
€irim.  Any  of  these  forms  may  be  confluent,  but,  as  a  rule,  only  upon  the 
face. 

There  is  another  form  of  efflorescence  which  occurs  in  measles,  which 
is  rare,  and  of  a  more  serious  nature  than  the  comumn  benign  ff>rnjs 
wtiich  are  met  witli  ordinarily,  Tins  is  called  the  hrnion-hugic  or  maUgmmi 
form,  and  is  reprt^sented  on  the  skin  by  small  capillary  hemorrhage.  11 
is  oflen  ra[>idly  fatal,  and  at  times  appeare  to  be  part  of  a  general  hemor- 
rhagic diathi^sis  ropresentetl  by  ejiistaxis,  tuematnria,  and  hemorrhages 
from  other  localities.  The  temperature  in  these  cases  is  not  tj'pitml,  as  it 
does  not  renut  in  Ihe  jirodnvmal  stage,  thus  def)rivh^g  us  of  an  im)Kirtant 
means  of  diagnosis  j  but  a  doidjt  as  lo  the  nature  of  ihe  disease  does  not 
last  long,  as  the  ottier  symptoms  soon  become  prominent.  The  mure 
prolonged  the  course  of  this  fonn  tlie  better  the  prognosis,  for  if  fatal  it 
is  usually  quickly  so.  It  may  be  complicated  by  a  malignant  bruiichci- 
pnemnonia. 

The  efflorescence,  besides  dilfering  in  its  form,  may  var\^  lo  a  great 
degrt*e  in  its  intensity.  Thus,  we  may  have  every  grade  of  t>apule  or 
macule,  from  the  smallest  to  the  lai-gest,  and  varying  from  a  dark  puqilisli 
to  a  light  pink  color.  In  like  manner,  although  the  arrangement  of  the 
eftlorescence,  especially  on  the  chest,  is  somewhat  cn/scentic,  yet  during 
epidemics  of  undoubted  measles  this  c^:^scentic  shape  is  olten  absent. 
Instead  of  the  eftlorescence  first  appearing  on  the  face  and  then  extentling 
to  the  thorax  and  extremities,  we  may  find  in  undoubted  measles  that  it 
begins  lirst  on  the  chest  or  some  other  part  of  the  body;  or  tiie  efUuri'S- 
eunce  may  appear  on  the  face  and  thorax  simnltaneoiisly.  We  may  aJtio 
find  that  in  certain  cases  the  eftlorescence  appears  first  on  the  aixlomen, 
or  on  the  thighs,  and  yet  the  presence  of  other  typical  and  undouliled 
cases  of  measles  in  the  vicinity  or  in  the  same  house  assures  us  lliat  wc 
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^art?  dealing:  with  the  sanie  disease.  The  efflorescence  instead  of  lasting  for 
^^pf] umber  of  days  may  he  evanescent  and  may  subside  within  twenty- 
four  hours.  The  entire  aljsence  of  elTh>reseeiK'e  ii^  said  tn  oecur  in  some 
cases,  but  must  be  considered  very  mre,  and  its  possibility  has  been 
doubted. 

The  desquamation  of  measles  i.s  of  so  li^lit  a  grade  that  it  is  not  sur- 
prising ttiat  in  some  cases  no  desquamaUoji  whatever  is  detected.  Cases 
in  which  desquamation  occurs  without  effkirescence  are  highly  unprob- 
able^  although  sucli  have  been  reported* 

During  certain  epidemics  of  undoubted  measles  cases  iiave  not  hi  fre- 
quently been  noted  in  which  the  post-aural  and  cervical  glands  were 
enlai^ed- 

There  is  a  form  of  me^asles,  calKni  the  rirtimnf^  which  is  closely  allied 
to  relapsing  fever.  The  main  characteristic  of  this  form  is  the  higli  tever. 
The  temperature  \Nill  sometimes  be  raised  for  five  or  six  days,  will  then 
fcecome  normal  for  seven  or  eight  days,  aiul  will  tlien  rise  a^^in  with  a 
jnecurrence  of  the  symptoms.  This  is  a  very  unusual  form,  and  one  which 
xneeds  merely  to  be  mentioned  here,  it  is  accompanied  by^  the  general 
^^niptoms  connected  with  the  nose^  eye,  and  bronchi  which  an>  nioi  with 
in  the  typical  form  of  measles. 

Relapses  have  been  reported  to  occur  in  measles,  but  they  must  be 
"wen'  unconmion.     I  have  never  met  with  such  cases. 

hi  reviewing  the  pictures  which  have  been  ;riven  of  these  variatioMs, 
it  must  be  evident  that,  allltough  in  the  lai^e  proportiim  of  cases  measles 
x-uns  so  typical  a  course  that  Itie  tliagnosis  is  very  easily  made,  yet  such 
^rreat  variations  in  iyi)e  are  always  so  liable  to  occur  lliat  we  should  be  ex- 
firemely  careful  not  to  make  a  diagnosis  of  certain  oilier  ihseases,  such  as 
iM-ubella,  except  under  unusual  circumstances.  Tliis  is  important,  because 
^ve  know  that  during  epidemics  of  well-marked  measles  alt  these  great 
^^ariations  as  to  incubation,  prodrome,  ettlorescence,  desquamation,  and 
^e  entire  course  not  infrequently  arise, 

A  case  whicti  occurred  in  my  wants  at  the  Boston  City  Hospital  during 
*^n  epidemic  of  measles  which  took  place  in  thai  histitution  illustrates  how 
Kri^^atly  the  synqdrjuis  and  apijcarance  of  the  disease  may  vary.  Tlie 
^ases  occurring  in  the  liosjalal  were  almost  without  exception  of  the 
typical  fonn,  in  which  no  mistake  could  be  made  as  to  the  diagnosis  of 
measles. 


A  pirl  who  Wfis  in  the  ho^apital,  and  who  wa«  i^xposed  to  infoelion  from  the 
pfttii*nls  witli  ineii^U's,  nfler  f*.'elinj^  p.*rfrfUy  Wf4l  on  the  previous  day,  wii5  Jound  in  lh(* 
moniiijjf  h>  hav«  slight  eoryza,  coujfh,  and  a  pnpular  (efflorescence  not  ooiinuenl  ev<*n 
^n  the  f«ce*  smalt  in  dz*;^  light  pink  in  cokir.  and  not  crescentic.  While  the  efllores- 
etrice  Ifislcd  Iht?  apfietfte  w^  somi'what  lesseneil,  ami  the  temperHtun^  wa^s  about  37,5' 
C.  (39.5*^  F,).  At  thtf  end  uf  twi'ijty*four  hnnvn  the  erUoreMi-enee  had  almost  laded, 
stud  in  a  few  days  the  geiiend  syniptorns  passed  iiway,  the  patient's  appt4ih*  hud  re- 
turned, th*'  tvniperature  had  Ifrertnne  normal,  ami  she  seemed  perfeHly  welL 
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If  this  case  had  be<»n  met  with  as  a  sporadic  one,  it  would  have  been  impossible 
to  make  tlie  diagnosis  of  measles,  and  from  its  mild  nature  it  would  have  been  sup- 
posed to  be  some  slight  form  of  disease,  such  as  rubella. 

I  have  met  with  cases  of  this  type  quite  frequently,  both  during  epi- 
demics and  sporadically ;  their  cause  is  always  obscure,  and  in  them  the 
diagnosis  between  measles,  rubella,  and  papular  erythema  is  often  impos- 
sible. 

The  following  chart  represents  the  temperature  during  the  stage  of 
invasion  and  efflorescence  in  a  typical  case  of  measles,  and  also  the  ac- 
companying mild  congestion  of  the  membranae  tympanorum  which  is  so 
connnon  in  measles,  and  which  in  this  case  appeared  on  the  eighth  day 
and  closely  followed  the  eftlorescence  on  the  face : 
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Mea^k'^  with  congestion  of  membrana;  tympftnorum  during  stage  of  elllt)n>jw.tMU'e. 

CoMPLiCATioxs  AND  SEQUELi*:. — ThtTc  an^  quite  a  number  of  complica- 
tions and  so([U(»la^  which  may  occur  in  the  course  of  measles.  The  most 
connnon  of  the  serious  ones  an*  perfna^fU,  pneumonia,  and  iubcrcuhms. 

Pertussis. — Pertussis  s(H»nis  to  have  an  intimate  comiection  with  mea- 
sles, and  its  occurrence  in  the  course  of  nieiisles  renders  the  prognosis 
nion*  prrave. 

Broncho-Pneumonia. — The  bronchitis  which  is  so  conmion  an  accom- 
paniuient  of  measles  s()nietin)es  app(»ars  in  a  more  seven*  fonn,  attacking 
tli(»  smaller  l)n)n(lii  iis  well  as  those*  of  medium  size,  and  may  n»sult  in  a 
l)n)nrJi()-j)Menni()nia,  which  is  nnich  mon*  connnon  as  a  complication  of 
measles  than  is  l<)l)ar  |)neninonia.  The  l)roncho-i)neumonia  does  not, 
however,  appear  to  he   more  severe  when  it  aris(*s  as  a  complication  of 
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TtH'tish^s  tlian  M'hen  it  ocinirs  s(*}KinUp|y  trofii  that  ilisoase,  Eironcho- 
piitnuiiunia  as  a  complication  of  niuasles  may  occur  very  early  io  llie 
rourse  of  Uio  disease,  even  during  the  stage  of  invasion ;  but  U  occurs 
niosl  rojiinioniy  towards  ttie  end  of  the  second  week* 

VVlieti,  thi*r*^rort%  afler  the  efflorescent -e  has  faded  and  the  fcver  has 
subsided  I  the  temperature  ii^ain  rises  witliuut  evidence  of  local  irritation  in 
the  ttiniat,  ear,  or  glands,  we  should  suspect  that  a  broncho*pneumoiiia 
is  developing.  The  additional  symptoms  of  quickened  n^spiralion  and 
tlie  nHivemetit  tjf  the  ahe  nasi  wilf  render  still  more  probable  the  suppo- 
sition Itiat  this  complication  is  arising,  even  though  nothing  abnormal  is 
detected  in  the  lung  itself.  Tlie  absence  of  abnormal  pliysical  signs  in 
the  lung  in  the  early  stage  of  broncho- pneumonia  is  ijuite  common.  In 
inbnts  the  temperature  of  tubercular  broncho-pneumonia  does  not  seem 
to  ditfer  verj"  much  from  ttiat  of  ordinary  non-tubereular  broncho-pneu* 
nionia.  The  congestion  of  the  lar^-r  bronclii,  wliich  appears  to  be  almost 
a  part  of  measles,  may  become  subacute  and  chronic,  instead  of,  as  is 
usually  Ihe  vase,  passing  off  soon  after  tlie  maximum  of  the  temperature 
and  etlilorescence. 

Pleuritifl  may  occur  in  the  course  of  measles,  but  is  not  so  common 
as  pneumonia. 

Otitis  Media. — ^WTien  an  otitis  occurs  as  a  complication  of  measles  il 
is  characterized  hy  the  conditions  described  on  page  582;  In  treating  this 
complieation  the  nose  and  naso-pharynx  should  be  kept  as  clear  as  pos- 
We,     The  ear  should  be,  a^  in  the  cases  described  in  speaking  of  the 

bnent  of  the  ear  in  scarlet  fever,  gently  intlated  by  means  of  the 
Potitxer  bag.  and  the  atropine  solution  (Prescription  80,  page  570),  to- 
gether with  dry  warmth,  shotild  be  used. 

The  fullowmg  case  illustrates  this  aural  complicalion  occurring  in 
measles : 


A  girU  one  year  and  seven  tnonibs  old.  previoiislif  well,  was  atiarked  on  March  6 
wilh  €<jryza.  coughi  lachrytufition.  n  heig^hleued  lerii(ierntnr<\  qyickeiied  respiralions, 
and  ^  rapid  pulse.  An  efIloresc*?nce  of  meoislcs:  appearttd  *jn  tiie  f:*<'e  on  the  following 
day,  and  ihe  thild  felt  sick*  coughed  conlinufitisly,  und  hud  n  hoarse  vnici*.  The  respi- 
rations varied  frnju  36  to  40,  th**  |>ulse  from  170  hi  180,  Ttio  skin  was  Iml  iind  dry, 
ami  thf  throat  was  i^nniewtiiit  rt*ddf*n*^d.  hi  Ihi?  afler»MHin  th*^  h*nipt>raiur*'  in  the  axilla 
was  fuuiid  lo  havt*  ris*-n  U*  40.2*  **,  (104.S'*  F.).  Sh*?  vumitt^d  and  hiid  a  rrjuvnUion* 
The  aenous  symptoms  passod  olT  in  a  few  hours,  fn^e  perspiration  frdlnwHd,  v^nd  Ihe 
CiiiigK  htH?an»t*  si^niewhat  looser.  At  8  o* clock  in  the  evening  the  tempemture  was 
40 J*  C.  (Itl4.4^  F.).  the  rt':*piralion^  were  iiaicki>iied,  aud  the  pulse  was  rupid, 
Nuthinj?  ahtiufuijil  wii»  rnnrid  on  phyt^inil  examination  nf  the  v\w»L  During  the  nftfhl 
she  WHS  somewhat  delirionn.  ?ind  very  Wiikeful  and  fretful  The  temperature  renin ined 
al  about  40°  C.  (104°  F,),  the  resipirHtsiHia  were  rapid,  aud  the  ahe  mm  niov*.Ml  s*i  per* 
ceplibly  Uiat  it  seemed  aa  llinugh  a  pneumonia  must  be  developing.  Fretpjent  and 
careful  estami nations  of  the  luii^,  however,  failed  to  show  anything  ahnormah  She 
c«mtin*ied  hi  be  v«»ry  restles?!  <hinu^  the  uiKht  and  the  efnoreseeuce  appeared  thickly 
on  the  alxlomen  and  lei^^,  hut  very  slii^hlly  ou  Ihe  chest.  She  erunplaincd  nf  pain  in 
the  chest  from  the  contiuunus  tMUiirh.  huJ  did  nol  show  any  symplorus  of  pain  or  dis- 
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coiufurl  rlsj^whiTt^      Tuwardij  iiiorninir  \i  wits  Tound  tliat  au  olilis  of  Ihe  kft  pjir  b^ 
develosjed,  whieh  in  a  few  hours  caused  perforation  of  the  mt'iiibraiJA  tympant,    A* 
soon  m  there  was  a  free  flirw  of  pus  from  the  eur  the  lenip*»rature  fell  to  ^K,^^  ^^ 
(101  "^  F*)n  the  rt;spirations  became  quiel  and  uomiid,  thi-  idie  nasi  cwist^  lo  mo*^'^ 
and  th^^  tdiild   fell  i[ito  a  qutet  sleep.     On  the   nex*  day  the  efnorr*^frnr»*  *ra*  pf^^ 
nounced  all  over  llie  body,  face,  and  extreinities.     From  this  liiiie  the  meailt^s  ran  i^j 
usual  course,  and  waif  followed  by  desquamation  arid  eoiuplele  recovery. 

The  aural  complieutjon,  however*  proved  to  be  very  ifi tractable,  and  alUiough 
was  carefully  treated,  V^UmI  for  many  months.  The  perforation  of  lb#^  nieuilimna  lytt*^ 
paui  did  not  conrpletely  tu*al  for  over  a  year,  bul  the  case  finally  resnlled  in  cotnj>ltflr 
recovery  with  out  any  dislurhance  of  hearing. 

Eye. — In  addition  to  the  conjunethitis  which  is  a  common  accompani- 
ment  of  measles,  and  which,  as  a  rule,  requires  no  treatzuent  beyond  the 
protection  of  the  eyes  from  light,  the  iiillamniatory  proet»ss  may  extend 
to  the  deeper  tissues  of  the  eye  and  cause  otlier  ^ave  lesions,  surh  as 
blenorrhntfiv  eanjimelwUw^  keratitis,  and  irilk.  These  coniplieations  should 
be  treated  at  once  by  a  skilled  oculist 

Tobeitz  has  called  attention  to  the  deleterious  influenee  of  measles  in 
renderiTig  more  a<^tive  any  subacute  or  clironic  aflectious  of  the  eye  wliich 
may  have  existed  prenous  to  the  disease. 

Thyroid  Gland. ^ — In  a  number  of  cases  an  acute  swrlUnif  of  llie  thy- 
roid ^dand  may  take  place  during  the  course  of  measles.  This  sweUiiig 
of  the  tliyroid  gland  may  even  cause  marked  dyspn<iea  by  pressure,  but  jt 
usually  disap]>cars  in  two  or  three  days.  In  some  cases,  however,  a  for- 
mation of  pus  has  taken  place,  followed  by  destruction  of  a  pari  of  the 
glanti.  In  intractable  cases  of  this  kind  it  has  been  found  that  the  exter- 
nal app Ileal  ion  of  iodine  is  useful 

Lymph-Nodes.*— Enlai^'ed  cervical  lymph-nodes  are  nol  so  cotnmon 
in  measles  as  in  scarlet  fever,  but  they  may  occur,  and  may  even  prove 
serious  from  the  occurrence  of  suppuration. 

Kidneya.-^At  times,  at  the  height  of  the  eflflorescenee,  albunitn  may 
appear  in  the  urine ;  but  this  is  frequently  merely  a  transient  congt^stion 
of  the  kidney,  due  to  the  liigh  temperature,  and  corresponding  to  the  s«me 
condition  in  llje  ijeriod  of  etllorescence  in  scarlet  fevt^r,  Neiihrilis  may 
eomplii'ati^  measles,  as  it  does  scarlet  fever,  but  it  is  comparatively  rare. 

Tuberculosis. — The  most  common  sequela  of  measles  is  tuberculosis. 
This  may  occur  either  as  a  general  miliary  tuberculosis  or  as  a  tubepcniar 
disease  of  any  of  Uie  oi^^is  or  the  joints.  Tubercular  disease  of  the  joints 
seems  to  show  a  special  predisjRjsition  to  follow  attacks  of  measles.  It  is 
nolic€*al)h*  that  when  a  patient  with  a  tubercular  Joint  has  an  attack  of 
measles  the  ))rocess  in  the  joint  is  apt  to  l)econie  temporarily  more  active, 
and  the  prognosis  is  consetfUently  more  gmve.  ITie  organ  wliich  in 
measles  is  most  commonly  affected  by  tuberculosis  is  the  lung,  ami  the 
most  common  form  of  tuberculosis  of  the  lung  is  a  tubercular  broncho- 
pnenmonia.  Tut>erculosis  of  the  lung  may  oflen  occur  as  a  sequela  nf 
measles  when  pneumonia  has  not  been  present.     In  infants  the  tempera- 
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I  lure  of  tuberculosis  does  not  seem  to  diflfer  very  much  from  Uiat  of 
unliiian'  broncho-pneumonia.  In  regard  io  the  relation  whitii  exisls 
tweeii  HH^asles  and  tuberculosis,  we  should  appreciate  tlu:*  danger,  which 
Bcenis  to  be  a  serious  one,  that  the  micro-organism  of  measles  will  render 
active  an  old  and  rfniescent  tubercular  nidus,  whether  it  he  in  the  bron- 
cliial  or  the  cervical  glands  or  elsewhere. 

Tlie  following  case  illustrates  the  infection  of  a  patient  %vith  measles 
bv  tlie  tubercle  bacillus. 


I 


A  ^rU  six  yaiirs  old,  was  always  well  until  sbf*  had  an  attack  ot  measles.  Alliiough 
tbt-rt*  was  no  acute  palmonaiy  aiTection  following  tbe  attack  wf  laeajsles,  she  began  to 
b^  anVctvd  with  shgliJ  dyspncea  and  a  couj^h  about  onr  month  afler  the  measles  had 
ended,  A  year  lat<?r  these  syniptomi  increased,  and  she  liad  siwellingf  of  Ihe  feet  and 
complaimHi  of  general  malaise.  She  also  lust  considpraldy  in  w^fight  and  strength* 
On  physical  examination  dulncss  was  fonnd  al  the  apices  of  both  Inngs,  and  over  the 
I  dull  areas  coarse  and  fine  moist  r^les.  Not! Ling  abnormal  was  fonnd  in  connection  with 
the  heart  or  kidneys.  The  temperalnre  varied  fmin  37. 7**  to  38.8^  C.  {100^  to  102^  FJ, 
ihe  r»?s|nrations  Troin  80  to  50.  iitid  the  pulse  fmni  120  tu  180.  An  examinallon  of  the 
spuium  showed  the  tuherclt^  tiadllns  hi  be  prenenL 

Paralyais.^ — ^Another  sequela*  although  a  rare  one,  is  paralysis.  Cases 
thus  comijiir'aieil  have  shown  mostly  a  paraple^^^ia,  and,  according  to  Osier, 
frequently  can  be  classified  as  post -febrile  polyneuritis,  although  it  is  pos- 
sible that  some  of  them  may  be  due  to  a  rapidly  ascending  myelitis. 

Noma. — A  %XTy  rare  sequela  of  measles  is  the  disease  noma  (eancrum 
oris)* 

Among  the  rarer  cofnj>li<'aUons  tjf  inpa^les  are  emp}femfh  nitlocarfJHw^ 
pericarditis^  and  tneml/rnnou^  huyngifis.  Catarrhal  lan/nf/itU  antl  tracheitU 
are  not  Infrequent  accompaniments  of  the  acute  stage  of  measles,  i^lrma 
of  the  glottis  is  rare,  but  has  been  known  to  occur* 

The  irritation  of  the  intestine,  occurring  commonly  during  the  heiglit 
of  the  efflorescence  and  temperature,  sometimes  becomes  much  more 
severe  from  the  development  of  coiUis  as  a  complication, 


RUBELLA. 

Hoth#ln ;  German  MeaBles.— It  is  now  almost  universally  believed 
li^iat  tliere  h^  in  addition  to  variola,  varicella,  scarlet  fever,  and  measles, 
a  highly  infectious  acute  disease  accompanied  by  an  eftlorescence  on  the  skin 
which  is  distinct  from  these  other  members  of  tlie  group  of  exanthemata. 
While  we  must  recognize  the  propriety  of  mentioning  the  existence  of 
lliis  disease  when  speaking  of  this  class  of  affections,  we  must  abo  ac- 
knowledge that  it  is  the  weight  of  opinion,  am]  not  of  proof,  which  has 
cliaracterized  rubella  as  a  disease  m*i  f/enms.  Tlie  cause^  the  sympto- 
maiology*,  and  the  resulting  diagnosis  of  rubella  must  be  left  for  future 
investigation,   until  the   special    !nicra-oi^tnsm   which    produces  it  and 

^that  wiiich  produces  mejisies  can  be  separated  baeteriologically,     Tlie 
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ditliculty  wliich  arises  in  difFerentiatijig  nibolla  from  the  f*ther  flis*^f.t-? 
of  this  class  is  chietly  in  ilistiiiguishiii^^  il  from  inefisles.  \Vt*  aum\\ 
desciibe  a  typical  case  of  rubella  in  soch  a  way  as  to  enable  us  to  tlia^ 
nosticate  the  disease  in  a  sporadic  case.  Oti  the  other  hand,  this  ran  W 
done  so  readily  with  the  other  exanthemata  tliat  we  can  at  oiirr  ilia^ne 
ticate  a  sporadic  case. 

Symptoms. — Rnbella  is  described  in  many  ways  by  observers  in  dilTrf- 
ent  localities,  but  is  usually  spoken  of  as  esstMiUally  a  highly  infections 
disease,  with  an  incubation  of  two  or  three  sveeks,  with  slight  or  no  pnh 
dromata,  and  with  a  slightly  raised  temperature,  aceomijanied  by  mild 
catarrhal  symptoms,  and  often  by  sore  throat  and  swelling  of  the  cenical 
and  post-anricular  glands, 

Effion'^enciu — The  efflorescence  is  commonly  described  as  papular  or 
macular  in  fonn,  of  lij^^ht  grade,  often  evanescent,  and  setdntu  showing'  any 
desciuauiation.  Forchheimer  has  described  what  he  desi^iates  as  an  ex- 
anthem  appearing  on  the  mucous  membrane  of  the  fauc€*s  at  the  same  time 
that  the  eftloresceiice  afjpeai^  on  the  skin.  This  exantheni  has  the  santt* 
characterislic^s  as  that  on  the  skin»  excepting  so  far  as  it  i^  inudineil  hy 
the  difieRmce  in  locality.  Forchheimer  believes  that  this  exantheni  is 
characteristic  of  Gen  nan  measles,  and  states  Uiat  it  is  very*  sliort-Iivrd, 
fades  away  within  the  tirst  twenty-four  hours,  and  is  localized  upon  Hie 
veknn  of  the  palatt*  and  on  the  uvula,  but  nirely  invades  the  tiard  palati? 
or  any  other  part  of  the  mouth.  The  etilorescence  consists  of  matiilar, 
distinctly  pink-red  spots  resembling  the  roseola  of  typhoid  fever,  arraiiK<*<l 
iiTegularly,  not  crescentically^  about  the  size  of  lai^e  iiin-heads,  verj*  UtUe 
elevated  above  the  level  of  the  mucous  membrane,  and  with  very  little 
intiltration.  These  spots  come  out  in  their  Iarj;r<?st  circujnfert.»nre,  du  rmt 
increase  in  size,  and  tliiring  iheir  involution  sometimes  leave  yeth* wish- 
brown  spots  or  streaks,  Koplik's  spots,  considered  by  him  to  be  charac- 
teristic of  measles,  are  said  never  to  be  present  in  German  moasle$, 
but  have  been  found  by  VVido witch  ten  times  in  a  series  of  one  tiundn*d 
and  tliiri:y-five  cases  of  rubella. 

Cotaplkitilom  or  aeqm'hr  fol hawing  rubella  are  said  to  be  unrommon* 
If  a  careful  study  is  made  of  the  variations  which  m-MAxr  rTmimonly 
during  epidenucs  of  undoubted  measles,  it  wilt  be  seen  ttiat  this  dt?srrijH 
lion  of  rubella  is  one  wliicli  may  be  applied  to  many  mild  rii^^s  uf 
measles.  As,  liowever,  epidemics  arise  in  which  these  characteristically 
mild  symptoms  occur  in  many  cases,  aird  these  cases  may  give  rise  t*t 
similar  cases,  it  is  probable  that  hi  the  futiure  a  micro-organism  distiuctivi* 
of  rubella  will  be  fVmnd. 

Diagnosis,*— Bemug  in  mind  the  facts  W'hich  have  been  mentioruHl.  we 
can  merely  say  regarduig  rubella  that  its  diagnosis  can  seldom  be  made  jn 
a  sporadic  casi*. 

Prognosis, — The  jirognosis  is  good, 

Treatmext, — ^The  treatment  is  that  of  a  mild  case  of  measles. 
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VARIOLA. 

Etioloov. — Variola  (sniall-pox)  h  one  of  the  most  virulent  of  Uie 
infet'tious  dbeases  with  which  we  have  to  ileal,  and  is  partitularly  fatal 
aiiiong  infants  and  yomig  (hildreru  The  loicro-organisni  whicli  lauses 
this  disease  has  not  yet  boen  detemiinecL  It  is  chamrterized  by  severe 
Lonstilutional  syni|itonis,  accompanied  by  a  progressive  eftlorescence  from 
niarules  and  papules  to  vesirles  and  pustules,  followed  by  the  formation 
uf  crusts,  Hiese  lesions  liaving  a  tendency  to  nisult  in  ricatrices.  Variola, 
in  contradisMrii^tion  lo  varicella,  scarlet  fever,  and  measles,  is  an  ex- 
treniL'ly  rare  diiietise  among  in&nts  and  young  children  who  have  been 
varcitiated. 

Although  there  are  no  characteristics  of  variola  which  are  distinctive 
in  cliildn^n  from  those  of  the  disease  occurring  in  adults^  it  is  important 
to  recognize  its  chief  features  for  the  purpose  of  dilTei-ential  diagnosis. 
It  is  possible  for  the  f«Btus  to  contmct  the  disease  in  utero.  This,  how- 
ever, is  rare,  and  it  is  well  knoA^ri  tliat  inJiints  whose  mothers  are 
affected  nith  variola  can,  even  wlien  born  in  small*pox  hospitals,  be  pro- 
tected from  the  disease  if  vaccinated  immediately.  The  contag'ium  is 
supposed  to  exist  in  the  secretions  and  excretions,  and  to  emanate  from 
the  exhalations  of  the  hnif:^  and  from  tlie  skin.  It  is  in  all  probability 
transmitted  principally  by  means  of  particles  of  the  crusts.  It  lias  a 
wonderful  ienacily  for  clothing  or  any  like  means  of  conveyance*  It 
has  been  proved  that  the  contagium  is  active  before  the  efnort^scence 
occurs,  though  not  so  Uiuch  so  as  later.  It  has  also  been  fairly  well 
proved  that  its  activity  ceases  when  all  the  crusts  have  tallen  off  and 
when  the  entire  skin  has  t>i?come  smootli.  The  most  %'irulent  form  of 
the  disease  can  be  contratied  from  a  mild  form,  such  as  varioloid, 

PATHotOGT.— The  pattiological  conditions  found  in  variola  are  chiefly 
those  of  the  skin  and  the  mucous  membranes.  The  lesion  begins  as  a 
round,  somewhat  raised  macule,  which  develops  into  a  hani  papule,  and 
later  a  small  vesicle  arises  on  its  sunnnit.  This  vesicle  enlarges  very 
rapidly  and  changes  to  a  tensely  fUled  pustule  with  a  central  depression. 
The  size  of  this  pustule  corresponds  to  that  of  ttie  original  macule. 
Mjcroscopically  the  macule  consists  of  a  circumscribed  spot  of  hypenemk 
in  the  capillary  layer  of  the  skin.  The  papule  is  fonned,  according  to 
Weigert,  by  a  sharply  detined  ner-robiotic  degeneration  of  the  under 
layers  of  the  rete  nuicosnnu  by  which  process  the  miclei  of  the  epithelial 
cells  are  destroyed.  By  the  transudation  of  tluid  into  these  areas  the 
cells  are  pushed  a|jarl  and  the  epithelial  layer  is  lifted  up  as  a  whole, 
covering  the  area  atfected,  and  forms  a  v«»sicle,  the  irmer  pari  of  w*hich  is 
comjiosed  of  a  mosli-work  tilled  with  lymph.  In  the  vicinity  of  the  ne- 
crobiotic  focus  an  inllammation  is  set  up,  causin;^  an  increased  growth  of 
the  cells  of  the  rete  whicli  surround  and  wall  in  the  focus  on  all  sides* 
The  developed  pustule  extends  thruu;^di  the  whole  thickness  of  the  cutis 
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to  the  subcutaneous  tissue.     A  net-work  inside  the  puslyle,  which  is  mtd 
tense  in  the  central  part,  connects  the  mnf  and  tloor  nf  the  puslu)t. 
and,  in  conjunction  witli  the  above-nientioned  growtli  of  the  cells  uf  \y 
rete  around  the  focus,  causes  the  central  depression.     If  the  vesicle  is 
pricked,  oidy  a  pari  of  the  Iyni])li  flows  out  of  the   nieslj-work  within. 
The  lymph  is  clear,  and  contains  some  white  and  red  bk>od-<or|>ysil€s, 
streptococci  and  staphylocd,  fibrin-Hocculi,  and  molecular  granules.    The 
contents  of  the  pustule  an*  purulent,  and  those  in  the  heninrrliaffie  form 
cotitain  blood.     Clumps  of  bacteria  with  analaj^'ous  localized  defeneration 
and  its  associated  cliao^s  are  found  in  the  neighborliood  of  the  pustules, 
also  in  llie  parenchyma  of  the  internal  organs  and  lymph-glands^  as  well 
as  in  the  skin.     When  the  variola  has  reached  its  hel^dit  the  central  de- 
pression in  the  pustide  disappears,  because  IJie  increased  tension  in  the 
contents  tears   away  the   mesh- work.     The   vesieulatiou   begins  in  the 
upper  central  part  and  spreads  downward  towards  I  he  periphery*.     The 
pustule  then  collapses  and  ctiaJiges   to  a  crust,   wliicli  after  a   certain 
number  of  days  falls  of!",  leaving  a  more  or  less  deep  scar  covered  wifh 
younji  epithelium.     If  the  suppuration  extends  itrto  this  layer,  scarring 
invaiiahly  results;    it  does  not  necessarily  follow  if  Ihe  supi>uration  k 
confined  to  the  upper  layer.     A  distinct  difference  in  the  anatomjr  of  a 
pustule  of  variola  vem  and  one  of  varioloid!  does  Jiot  exist. 

On  tlie  mucous  mem]>nuies  of  the  moulb,  ntjse,  conjunctiva*,  hrfmchi, 
a?soplj%^us,  rectum,  sometunes  the  vagina,  and  also  on  the  tonsils  and 
the  tongue,  the  same  pustular  efflorescence  may  he  found,  and  is  either 
superilcial  or  extends  more  deeply.  At  times  also  a  pBeudo-metTibraiie  ta 
found  on  the  ulcers. 

In  the  intestines  swelling  of  Peyer's  follicles  is  not  uncommon.  In 
the  larj^Tx  the  efflorescence  may  be  associated  with  a  fibrin  exudate,  and 
sometimes  with  tedema  sullicieut  lo  cause  death.  Occasionally  Ihe  in  Dam- 
mation  extends  deeper  and  involves  the  cartilages.  In  the  trachea  and 
bronclii  there  may  be  ulcerative  erosions,  but  the  characteristic  Irsious 
seen  on  tlie  skin  do  not  occur.  There  are  no  special  lesions  of  ttje  lungs. 
but  congestion  or  broncho*pneunionia  is  very  common. 

Conjunctivitis,  keratitis,  and  inflammation  of  other  jiarts  of  the  eye 
may  occur  in  the  course  of  ttie  disease  or  afterwards. 

Acute  otitis  media,  with  or  without  suppuration,  is  of  common  m  i-ur- 
renee. 

The  pathotofdcal  changes  in  the  other  organs  consist  of  enlar??emenl  of 
the  spleen  and  fatty  degeiiemtion  of  the  liver,  kidneys,  and  heart  Meta- 
static processes  in  ttie  various  organs  and  in  the  joints  sonietinies  occur.  In 
the  hernorrtuigic  form  heniorrliages  in  the  various  cavities,  in  the  diffet^Md 
oiigans,  and.  according  to  tlolgi,  in  the  meduilary  cavities  of  fla-  bones,  may 
occur,  also  in  the  serous  and  mucous  surfaces  and  in  I  lie  muscles.  The 
blood  shows  au  active  leucocytosis  during  the  jiuslulnus  slage,  and  the  K*d 
blood-corpuscles  tend  to  form  in  clumps  instead  of  rouleaux. 
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xcTBATiox.— Tht?  incubation  uf  the  dist*asr  vai'icH  from  twvlvr  to 
rourlei^n  days,  IJie  laltLT  being  the  most  freijuent  peilod. 

SruFtOME, — According  as  the  symptoms  of  vaiiola  are  mild  nr  severe 
tiw  disease  has  beun  divided  into  a  mimher  of  forms,  dusi^aiated  us  follows ' 
(1)  di^ienie^  (2)  eonjturfti^  (3)  heumrrhmjht^  and  (4)  modijied.  In  all  tliese 
tbrtns  the  initial  iV/ver,  convulsious,  aJid  general  symptoms  may  be  severe^ 
and  do  not  necessarily  indicate  whieli  type  of  the  disease  is  about  to  f<dlow* 

{i)  Discrete  Form, — The  mildest  and  most  typical  form  of  the  dis- 
ts  I  hat  wliich  is  called  */*wrrfc, 

Prmiruitudti, — In  this  fonn,  the  invasion,  although  stmiethnes  less 
sevt/re  than  in  the  confluent  and  iieinorrhagie  forms,  is  in  infaids  and  yomig 
chiklren  almost  always  of  a  grave  type.  In  infancy  and  early  cliiidhood 
tlie  disease  comnioidy  begins  witli  convnilsions.  There  may  be  vomiting, 
izreat  restlessness,  rapid  pulse,  higli  temperature,  and  in  a  numtjer  of  cases 
the  children  quickly  succumb  to  the  disease  from  the  vu:"utence  of  the 
to££ernia.  If  they  survive  this  early  stage  of  the  disease  they  usually 
present  the  same  sequence  of  symptoms  as  in  cases  occurring  in  later 
life,  but  may  eventually  die  fmni  the  exhaustion  which  oflen  rises  from  a 
prolonged  suppnrative  fever.  In  the  prodnnnal  stage  the  pulse  is  much 
accelerated  and  the  temperature  may  be  as  high  as  40*^,  40.5°,  or  even 
4LI°  C.  (104°,  105°,  or  lOG^  F,).  In  this  stage  we  at  times,  especially 
among  children,  meet  with  an  evanescent  erythematous  efflorescence* 
Accxirding  to  Simon,  this  manifestation  is  dLstinrt  from  that  of  scarlet 
(ever.  It  has  a  peculiar  distribution  and  generally  a  limited  extent,  usu- 
ally aflecting  the  lower  alidominal  areas,  the  inner  surface  of  the  thighs, 
the  sides  of  the  thorax,  and  the  axillae;  sometmies,  however,  it  involves 
the  whole  surface.  This  eftlorescence  is  distinct  from  the  typical  lesions 
of  variola  wtiich  occur  later. 

E0oresf^nct. — On  the  third  or  fourth  day  of  the  prodromal  symptoms 
an  efflorescence  appears  on  the  skin,  ami  at  Ibis  time  the  frequency  of  the 
pulse  lessens,  the  temperature  usually  falls  considerably,  and  the  more 
severe  symptoms  improve,  so  that  the  patient  appears  much  more  com- 
fortable. The  efflorescence  is  at  first  represented  by  small  red  macules 
or  papules,  w^hich,  as  a  rule,  first  appear  on  the  fivrehead,  or  on  tiie  face 
and  mucous  uieinbraiies,  and  later  ou  the  trunk  and  limbs.  The  papules 
are  rather  scattered  in  their  distributitm,  and  have  a  feehng  as  of  shot 
under  tlie  skin.  The  macules  when  present  soon  become  papules.  On 
the  tliird  day  by  means  of  a  good  light  a  small  vesicie  can  he  seen  at  the 
apex  of  the  papule,  and  by  the  fifth  or  sixth  day  the  vesicular  stage  is  well 
established  and  the  vesicle  becomes  distinctly  undiilicated.  This  appear- 
ance on  careful  exammation  can  also  be  seen  in  the  lesions  of  the  mucous 
membraiies.  At  about  the  eighth  day  the  vesicles  become  pustules,  the 
lops  soon  flatten,  and  the  urnbilication  disappeai's,  leaving  an  Jireola  of 

B'-'  -'^--j  and  the  intervening  skin  in  a  swollen  condition. 
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whk^Ji  is  taking  place  in  the  pustules.  This  rise  of  teinpemUm*  k  calleil 
tlie  secondary  fcver,  or  fever  of  suppui'ation.  The  temperature  remains 
hiti:lj  for  from  twenty-four  to  forty-eight  hours,  and  then  gradually  fells 
until  by  the  tweltlh  or  thirteenth  day  ii  usually  becomes  normal.  The 
contents  of  tlie  pustules  dry  up,  and  crusts  are  formed.  On  the  palnn 
and  soles  small,  hard  disks  form,  which  may  of  themselves  fall  off  in 
infants,  but  in  children  a^  old  as  ten  years  would  remain  for  a  long  time 
unless  removed  with  tlie  point  of  a  knife. 

Blood. — On  examining  the  blood  in  cases  of  variola  Arnheim  fuund 
the  h.T'ninglobin  diminished  al  the  beginning  of  the  flisease.  Alter  the  hx- 
niation  of  pustules  and  during  their  exsiccation,  he  found  an  inc^^a5e  a( 
the  haemoglobin  with  diminutlfju  of  the  erythrocytes.  When  compli- 
cating suppuration  occurred  both  the  erythrocytes  and  the  ha?-mc^lobiEi 
remained  for  a  long  time  abnormally  diminished* 

F^irk  in  forty-two  cases  found  no  leucocytosis  except  in  the  stage  of  sup- 
puration or  hi  some  complication  like  pneumonia.  This  was  the  case  even 
when  the  temperature  was  liigli,  the  disease  severe,  and  the  terminatiun 
fatal. 

DemftianuttloH. — By  the  fourteenth  or  fiHeenth  day  the  sta^  of  desi[ua- 
maliim  is  establistied.  In  some  cases  extensive  scars  are  left  on  the  skin 
where  the  crusts  have  fallen  ot!'.  This  is  must  apt  to  occur  in  severe 
cases. 

(2)  Confluent  Form, — In  contradiHtinctiou  tf»  the  mild  or  iliscrele 
form  of  varinlu  is  Uu*  nmre  severe  ftirui,  called  eonfiueid,  on  account  of 
the  tendency  uf  tiie  lesiHjjs  to  caalesce,  Ijj  the  continent  form  of  variola 
the  etTlorescence  usually  appears  at  the  same  time  as  in  the  discrete  form. 
At  about  the  fouiih  day  the  le.sions  become  confluent,  the  skin  becomes 
reddened  ajjd  swollen,  and  the  face  maybe  uiuch  distorted  by  the  seventy 

^  of  the  lesions,  in  this  fonn  the  initial  temperature  does  not  fall  to  Iht- 
same  degree  as  it  does  in  the  discrete  form,  and,  according  to  Sydenham* 
diarrhot^a  is  likely  to  occur,  particularly  in  children.  The  phon^nx  and 
lannx  are  esijceially  apt  to  be  involved,  and  the  cervical  lymphatics  to  be 
enlariged.  The  crusts  adhen^  longer  in  the  stage  of  desquamation  tJian 
they  do  iu  ttie  sam*^^^  stage  of  the  ilisci^ete  forni. 

(3)  Hemorrhaeric  Porm, — Tlie  third  or  hemarrhatjie  is  the  most  viru- 
lent form  of  variola,  and  may  occur  iu  cliildren  as  it  does  iu  adults, 
although  not  so  frequently  in  the  former  as  in  the  latter.  Its  symptoms 
ill  children  are  so  severe  tljat  in  aimost  every  case  it  very  (juickly  proves 
fetak  It  is  characterized  by  punctiform  hemorrhages  in  the  skin*  appear- 
ing firom  the  tinBl  to  the  fourth  day  of  the  prodromal  stage,  ecchymoses  in 
the  conjunctivH?,  and  hemorrhages  from  tlie  mucous  membmne^.  Acrord- 
iog  to  Osier,  ha*maturia  is  the  most  common  form  of  hemorrhage,  lia^uia- 
temesis  the  next. 

(4)  Modified  Fona,^ — The  fourth  or  modified  form  uf  \axiola  incurs 
when  the  disease  attacks  individuals  who  have  been  successfullv  v^cci- 
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nated.  This  fonii  is  called  vtinoitntJ^  but  would  he  better  ti*nrjed  mmltjied 
^ttuill~ptu\  Mi)ditied  small-pox  is  usually  niufh  niitder  in  its  symptoms 
than  any  of  the  other  fornis  of  variola,  although  the  initial  fever  may  be  as 
high  as  ui  a  severe  case.  The  papules  are  fewer  in  number,  tlio  tempera- 
ture becomes  normal  sooner,  and  the  child  seems  comfortable  in  a  shorter 
period  of  time,  since  there  is  usually  no  secondary  fever  from  suppura- 
tion. The  nearer  the  attack  comes  to  the  time  when  the  cliild  was 
vaccinated,  the  less  severe  will  be  the  symptoms. 

In  any  of  lliese  forms  of  variola  the  prodromal  symptoms  may  be  yf  a 
very  severe  nervous  type,  and  this  is  especially  characteristic  of  the  disease 
as  H  nccurs  in  children.  For  this  reason  variola  may  simulate  otiior 
diseases  in  ils  prodromal  stage,  and  may  often  cause  deatli  before  the 
efllorescence  has  appeared.  This  isespecjally  the  case  with  the  prodromal 
symptoms  uf  the  liemorrha^ac  liiruL 

The  following  chart  represents  the  usual  temperature  curve  of  the 
initial  fever  and  the  suppurative  fever  in  a  typical  ease  of  variola. 
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Fivf  r  of  invasion,    FcTcr  cii  suppumtiDn.    V  liriuhi. 

Complications. — -The  most  common  complications  of  variola  are  those 
of  the  larynx  and  the  lungs.  When  the  larynx  is  afTectt*d,  ledema  of  the 
glottis  may  suddenly  arisi*  ami  deatti  lake  place  from  surtbcation.  When 
a  lesion  of  the  lung  develops,  it  is  usually  in  the  form  of  a  broncho- 
pneumonia.    Lobar  pneumonia  mrt^Iy  1  f>mplicates  the  disease. 

In  the  throat  the  presence  of  the  efflorescence  occasions  ^eat  inita* 
Uon,  and  the  accompanying  secretions  «jause  nausea  and  at  tmies  dyspncea, 
with  a  cough  which  in  weak  children  is  verj^  exhausting. 

WTien  acute  inflanunation  of  the  middle  ear  has  taken  place  the  pain 
during  the  fonnation  of  the  pus  is  very  intense,  but  it  subsides  as  soon  as 
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the  sac  biii-^ls  or  is  incised.     This  eoniplioiitiuii,  Uieiviure,  nMiiiirr.'S  enrtv 
and  cai'et'ul  treat nieiiL 

Altliough  aibumin  is  very  fi*equoiitly  prt^soot  in  the  cimrse  of  Uie  lus- 
ease,  nephritis  is  rare. 

DjAuNtjsis. — Thert*  is  no  other  constitutional  disease  aeniinpanicd  by 
an  eftluresi-ence  on  tiie  skin  wbieh  in  a  typiml  case  vvonUl  be  likely  lok 
mistaken  for  variola.  The  severe  e^onstitutiunal  syniplonis,  tiie  slowly 
developing  and  rather  seat tered  niaenles  and  papules,  with  the  shntty  fei;l-j 
ing  of  the  latter,  the  uinbilicated  vesicles  •^'radually  becoming  pustules.  Ui 
extensive  erust  formation,  and  the  initial  and  suppurative  fever,  all  vtuA 
tlie  diagnosis  in  most  eases  tjuite  piaiu. 

Extreme  cases  of  variceya  have  been  mistaken  for  vai-iola.  The  dif- 
ferential dia^osis  between  the  two  diseases  is  given  in  Un-  table  on 
pa^  612. 

\"ariola  ditters  materially  in  its  prodromal  symptoms  from  measles*, 
winch  the  pronounced  eatarrlml  symptoms  of  the  nose  and  i*yes  mi 
the  ilifferentiation  comparatively  easy.     Although  the  firodromal  sym; 
tojas  of  scarlet  fever  and  of  variola,  sueh  as  the  convulsions  mid  voiujtiri 
are  often  of  equal  severity  and  somewhat  similar,  yet  the  pnmounci 
sym}>toms  connected  with  the  throat  in  scarlet  fever,  and  the  appeanmi 
of  an   eiTthematous  eRUoreseenee,  instead  of  the  scattered   papuk-s 
variola^  sen^e  io  tlifTerentiate  clearly  the  two  diseases.     We  must,  ho 
ever,  be  careful  not  to  mistake  the  evanescent  efflorescenee  ^vhich  ocrnn? 
in  the  prodromal  stage  of  vtu-iola  for  the  erythema  of  searlet  fever.     Tl 
distinction  ran  usually  be  made  by  remembering  that  the  efilorescence  i 
variola  has  tlie  peculiar  ilistribution  described  under  prodromaLa  on  ji 
597,   while  the  typieal   location   o(  the   efflorescence    of  searlel   fever 
fu^t  on  llie  net^k  and  ehest. 

In  making  the  diagnosis  of  variola  we  must  bear  in  mind  the  et11on>4|^P 
cemv  wliieli  appears  on  the  skin  in  I  he  course  of  a  ^.'eneml  rtwcinia,      ffi^ 
vaccination    the  single  lesion  ^md   the  absence  of  severe    eonstitutiunal 
symptoms   Joake   it  h^u-dly  necessary  to  do  more  than  refer  io  it  in  this 
connection.     The  tUlFerential  diagnosis  from  general  vaccinia  is  not  (iifticnli 
and  yet  general  vaccinia  is  so   rarely  met  with   I  hat  when   it  appears 
alumst  always  creates  a  suspicion  that  we  may  be  dealing  with  variola, 
a  rule,  in  vaccinia  I  lie  genemJ  symptoms  are  not  severe,  the  tlisease  tiein 
represented  almost  entirely  by  a  slight  malaise  and  loss  of  a|ipelik%  in  con 
junction  with  the  uppe^irajice  on  the  third  or  lV»urth  tlay  of  an  etltk>res4"en€ 
on  the  skin,  represeak'd  by  papules,  vesicles,  and  pustules,  few  in  nuuit 
and  iiTe^nilariy  distributed,  some  on  the  fate  and  nose  and  a  few  on  the 
budy  uiitl  extremities.     As  tliese  manilestations  almost  hivarial>ly  apf>e«ir_ 
uHer  vaceuiation,  this  fact  is  of  great  aid  in  the  diiTerential  rUagnosis  frtJt^ 
variuhi.     The  sutisequent  course  o\'  n  case  of  vaccinia  is  so  murh  miht 
atjil  shorter  than  thai  of  variola  ttiat  in  a  few  days  the  dillerenUai  diagiios 
can  be  made  easily* 
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Fkog.\os>b. — The  |»i"ognosis  uf  variola  defjencls  upon  wliolher  tiie  child 
jins  bt't*n  vaccinatt'dt  aitd  also  upon  whether  children  who  liave  beeti  vac- 
filiated  when  infants  have  been  revaccinated.  In  the  unvaceinated  the 
pr%niosis  h  ahvays  bad,  and  is  proportionately  grave  the  younger  the 
ehild.  In  the  vaccinated  the  prognosis  is  good,  and  is  proportionately 
Eavorable  to  the  shortness  of  the  interval  belvveen  tlie  invasion  of  the 
YETiola  and  the  time  of  the  previous  vaccination* 

Treatsiext, — There  is  no  spocitie  treatment  for  variola,  but  it  is  of  the 
utmost  iniportajice  that  tlie  best  hygienic  ciira  should  hv  employed.  The 
air  of  the  room  should  be  perfectly  fresh.  The  crusts  should  be  kept 
sofleiic-d  wilh  a  niix'ture  of  glycerin,  oil,  and  carbulic  acid,  and  the  odor 
iirising  from  them  shoultl  be  modilied  by  the  application  of  a  dilute 
ioiution  of  carbolic  acid. 

In  Ihe  initial  stiige  of  the  disease  stimulants  should  be  fi-eely  given  if 
llie  symptoms  are  severe,  and  tlie  higii  temperature  should  be  controlled 
by  sponging  with  water  at  a  temperature  corresponding  to  the  power  of 
the  child*s  reaction. 

The  greatest  care  should  be  taken  during  the  stage  of  convalescence, 
and  when  the  child  ts  considered  well  the  most  rij^dd  measures  for  pre- 
venting the  spread  of  the  contagiurn  sliould  be  enforced.  The  clothing 
and  everytliing  connected  witl^  the  child  and  its  attendants,  and  the  room 
iu  which  they  have  been  kept  during  tlie  sickness  of  the  child,  sliould  be 
thoroughly  disinfected,  the  same  precautions  being  taken  to  prevent  the 
spread  of  variola  as  in  scarlet  feven  The  immediate  transferrence  of  a 
patient  from  Us  room  to  a  small-pox  hospilal  is  in  most  conmmnities  con- 
sidered the  wisest  method  of  dealing  wiUi  the  disease,  and  is  usually 
enforced  by  lavv. 

VACCINIA. 

Vaccinia  (co\\'--pox)  is  a  specific  eruplive  disease  occurring  in  cattle, 
cially  in  cows.  The  disease  in  human  beings  may  be  either  a  local 
ailection,  spreadmg  from  a  point  of  inoculation,  such  as  from  vaccination, 
or  may  be  a  general  manifestaHon  arising  from  the  entrance  of  poisonous 
matter  into  the  blood.  U  is  supposed  that  vaccinia  may  occur  either  by 
the  introduction  of  the  vaccine  lymph  into  Ihe  bloo<l  or  by  auto-inocu- 
lation,  and  that  the  latter  is  probably  the  more  common  way.  The 
disease  is  characleri^ied  by  the  appearance  of  papules,  vesicles^  and 
pustules  of  diflerent  sixes  in  diiferent  parts  of  the  body  and  limbs,  as  well 
as  on  the  face,  and  running  a  definite  course.  It  may  be  said  to  be  a 
rather  rare  disease.  When  ils  lesions  follow  vaccinal  ion  they  appear  at 
about  the  fitlh  day  atler  the  inoculation.  At  the  entl  of  four  days,  however^ 
minute  vesicles  can  be  seen  with  the  magnify ing-glass. 

Vaccination* — By  vaccination  is  commonly  meant  the  inoculation 
with  the  virus  of  vaccinia  as  a  pnn^entiYe  of  variola.  Durbig  a  period  of 
fifteen  years  no  death  has  occurred  from  variola  in  Boston  of  a  child  who 
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had  been  vaccinated  before  it  was  five  years  old.  During  the  same 
period  the  percentage  of  deaths  among  the  unvaccinated  at  the  Boston 
Small-Pox  Hospital  was  seventy-five  per  cent,  while  that  of  the  vacci- 
nated \vas  three  per  cent.  For  the  past  seventeen  years  no  person  who 
has  been  successfully  vaccinated  wdthin  five  years  has  died  of  variola,  and 
those  who  have  been  attacked  by  variola  have  had  the  disease  in  a  very 
mild  form.  In  order  to  show  the  relative  frequency  of  deaths  occurring 
in  the  vaccinated  and  in  the  unvaccinated  I  have  arranged  the  following 
table,  based  on  a  report  by  Dr.  Barry  of  an  epidemic  of  variola  at  Shef- 
field, England,  during  1887  and  1888.  The  table  shows  the  percentage 
of  those  who,  living  in  houses  invaded  by  variola,  were  attacked  by  the 
disease,  and  also  how^  many  of  these  died.  It  also  gives  the  percentages 
for  all  ages,  and  for  those  under  ten  years  and  over  ten  years. 

TABLE    06. 

Individuals  living  in  Houses  inrnded  by  Variola. 

1.  2.  3. 

All  ages.       Over  ten  yean.    Under  ten  yemn. 

Per  Cent  Per  Cent  Per  Cent. 

,.      .     ,   ,  /Attacked 23.0  28.1  7.8 

V  accinated  ,  ^ 


fAt 
ll)i 


Diwi 1.1  1.4  0.1 

,r  .     ♦    1  f  Attacked To.O  68.0  89.9 

Unvaccinated.  ...•<_.,  „.  „ 

IDicd 37.2  87.1  38.1 

The  loAv  percentage  of  children  as  shown  in  column  3  is  very  striking 
in  comparison  with  column  2,  which  represents  older  individuals,  and 
enunciates  the  importance  of  revaccination.  It  also  impresses  upon  us 
th(^  significance  of  the  difference  in  the  number  of  deaths  between  the 
vaccinated  and  the  unvaccinated.  When  large  numbers  of  cases  of 
variola  have  been  re])orle(l  figures  show  that  among  the  vaccinated  nhie- 
teen  out  of  twenty  recover,  while  of  the  unvaccinated  fifty  individuals 
out  of  one  hundred  dit\  It  is  therefore  evident  that  vaccination  is  highly 
[)rotective  against  variola,  and  physicians  should  insist  on  the  vaccination 
of  every  individual  in  the  community.  One  vaccination,  however,  does 
not  protect  for  a  lifetime.  On  the  contrary,  revaccination  is  just  as  im- 
portant as  the  j)riniary  operation.  One  attack  of  variola  does  not  always 
j)rotect  an  individual  from  a  second  invasion,  and  more  should  not  be 
exj)ected  from  vaccination. 

Revaccination  should  be  performiKl  at  inten^als  of  eight  or  ten  years, 
and  in  a  shorter  time  when  cases  of  variola  a})pear  in  a  community.  The 
(lunger  of  s(»rious  results  arising  from  vaccination  is  extremely  small. 

The  tinii^  at  which  vaccination  should  bt»  done  is  of  considerable  im- 
l)()rlance.  The  infant  should  be  vaccinated  early,  before  it  b^ns  to  be 
exposed  to  the  danger  of  contagion  from  sources  outside  of  its  home. 
W(*  niust,  however,  remember  how  low  is  its  vitality  at  birth,  and  how 
readily  this  vitality  is  alfected  by  what  would  be  considered  trifling  con- 
ditions for  th(^  older  child  or  for  the  adult.  A  time  should  be  chosen 
when  the  infant  is  not  subject  to  the  other  disturbing  conditions  which 
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naturally  ariso  irt  tht^  iirst  tvvu  ytniii?  of  lift%  suuti  uts  weaning  and  the  irri- 

laUoti  of  Uie  dental  periods.     If  it  is  found  nect^ssiiry  to  vaecinate  I  lie 

infant  afler  the  sixth  or  sevL>nt!i  month,  or  before  the  twentieth,  it  should 

I  be  done  in  an  interdental  rather  than  in  a  dental  period,  and  not  at  the 

time  when  its  food  is  beinji  uhan^d,  or  when  it  is  suffering  lr*:>ni  eitlier 

slight  catarrhal  conditions  or  some  definite  dbease,     I  prefer  to  vaecinate 

the  infant  when  it  is  four  or  live  nionttis  old, — that  is,  just  before  the 

period  when  tlie  first  tooth  appears.     At  this  ai^e  it  has  usually  t>eeome 

aceustonietl  to  its  food,  its  digestion  is  in  equilibria m,  and  its  vitality  is 

much  above  what  it  ^^'as  in   the  early  ^veeks  of  its  life*     By  the  fifth 

month  also  it  will   usually   liave  ^leveloped   the  outward  symptoms  of 

syphilis  if  it  has  inherited  tliat  disease  from  its  pan*nls- 

The  vaccine  virus  can  be  introduced  into  any  pari  of  the  body  thi-ougli 
the  skin,  and  according  to  the  fancy  of  the  physician  or  ptirenls.  Girl 
infants  cjin  be  vactinated  just  below  the  knee  on  the  outer  side  of  Ih^  leg, 
so  as  to  avoid  having  a  scar  on  the  arm,  to  which  women  usually  object. 
I  am  accustomed  to  vaccuiate  boys  on  tlie  outer  side  of  the  upper  arm. 
Whether  the  vaccination  is  perf<jnned  upon  the  leg  or  the  arm,  we  should 
tirsl  inquu*e  if  the  person  who  is  to  take  care  of  the  iniknt  is  rij^ht- 
haiided  or  left-handed.  If  ttie  nurse,  for  mstance,  is  right-handed,  she 
will  naturally  hold  the  infant  on  her  left  arm,  and  in  this  case»  the  infant*s 
rigid  arrn  being  towards  the  nurse,  it  is  better  for  the  vaccinatio!i  to  be 
on  the  left  arm.  The  process  should  be  reversed  when  the  nurse  is 
left-handed,  and  in  this  case,  for  the  sajue  reason,  it  is  better  in  vaccinate 
on  the  right  arm  or  leg,  Tlie  tbrin  of  virus  whicli  1  iiave  been  accus- 
tomed to  use,  and  which  I  consider  tlie  best,  is  taken  from  cows  rather 
than  from  human  beings,  it  sliould  be  very  carefully  prepared  by  tfiose 
who  have  made  a  scientiiic  study  of  the  subject,  and,  if  possible,  on  farms 
which  are  under  State  sujienision. 

It  has  been  pretty  well  proved  by  careful  obsen^ation  of  lai>re  num- 
bers of  jirimarj'  vaccinations  that  those  who  in  later  life  cordract  variola 
have  the  disease  in  a  less  severe  form  when  in  their  (primary  %'accinations 
they  have  b^en  inoculated  in  three  places  at  once  rather  than  in  two,  and 
in  two  places  at  once  rather  than  in  one.  The  general  constitutional 
dislurbajice  also  does  not  appear  to  be  greater  when  the  inoculation  has 
been  ifi  two  or  three  places  rather  than  in  one.  The  evidence  therefore 
seems  to  be  in  favor  of  inoculating  hi  Iwo  or  three  places  in  primary 
vacchialions,  A  very  small  surface  is  amply  sullicient  for  the  proper  hi- 
trtRiuction  of  the  virus.  A  pointed  ivory  quill  charged  with  giycerinated 
lyn*ph  (such  as  is  sliown  in  Plate  IX.) can  be  used  directly  for  removing  the 
epithelium,  for  exposing  the  smaller  blood-ves.sels,  and  for  introducing 
the  virus.  I  prefer  not  to  use  any  more  instruments  than  possible,  in 
order  to  avoid  the  possible  infrotluction  of  some  foreign  substance  which 
might  interfere  with  the  natural  course  of  tlie  vaccine  virus  and  cause 
unnecesisary  iunajuniation. 
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The  utmost  precaution  stioukl  be  taken  to  irisiir(?  against  infiMtiiiri 
from  otlier  micro-oi^anisms  besklt'S  Iht^  vaccine  vims.     Tiie  j)art  o\  llr 
skin  chosen  for  the  vaccination  should  bo  thoroughly  washed  \vitb  st^ii 
and  water  and  with  alcohol.     The  Imnds  of  ttie  ojieralor  sliould  be  rk-an 
and  aseptic.     A  suries  of  short  scratches  should  be  made  aljoiit  Diie*half 
centimetre  (about  one-fourth  hieh)  long,  four  or  live  in  unuiber,  andin 
two  sets,  one  crossing  the  olher,  uniil   Ihe  epithelium  is  suflirienily  r^ 
moved  to  show  tiiat  the  blood-vessels  are  exposed,  but  not  to  a  dt^'ive 
that  bleeding  stiould  take  place,  for  in  the  latter  ease  the  virus  may  be 
prevented  from  j^nuning  an  iTdroduction  to  Ihe  general  circulation.     Tlii* 
point  of  the  fjuill  should  then  be  dipped  intf)  water  whicit  has  been  frestilj 
sterili?:ed.     The  Hat  part  of  the  quill  which  is  chained  with  the  virus  i 
then  thoroughly  rubberl  into   the  Mmund*     The  skin  should  be  protects 
for  four  or  hve  minutes  from  contact  with  anytlung  aud  then  sealed  wi| 
aseptic  cotton  and  collodion.    After  two  days  this  cotton  can  be  reniovtM 
and,  unless  the  subsequent  lesion  is  broken^  this  measure  is  an  additional 
safeguard  against  intection  from  extraneous  matter  in  IJie  first  few  days. 

l^late  IX.  shows  the  dilfereut  sta^'es  of  a  vaccination  as  ttiey  orcur 
in  one  case  carefully  observed  by  the  artist  and  myself  every  day. 

On  Uif*  finh  ttay,  as  shown  in  Uie  p3att%  a  round,  cli^iir  vi^sif!*?  wsts  se^n  st  nne  i 
of  thi?  vaeeiiialiiiM  scratch,  white  at  tlie  alhei*  end  \h^r*i  happunecl  \u  ho  ]i*n  n  h 
bmwu  i^TusL 

Oti  ihe  el^r'lidi  *lciy  an  irregialar-stjapevl  lesinii  idioiit  j  cm,  (J  inch)  l*jng,  und  1 1 
(i  inch)  wide,  sioDiewhat  depregsieJ  in  tlu*  nijdill*i,  and  vviUi  n  dvnr  v«*sicuUir  bonln 
app*?ared. 

On  the  tenth  day  Uie  lesion  had  increased  ui  IfiJi^th  ki  2  rni.  (|  lueh)  ltiii^»  mid  1 

a  hUle  aver  1  cm.  {J  inch)  wide,  and  there  was  an  erythpinahius  condition  of  lh<'  ^1 

,  fanuin^  an  iinuda  with  a  diameter  of  iibout  2  cm.  (j   inch)*  in  tho  middlH  tif  whi^ 

'  was  the  lesion  jimi  dt\«crihed.     Thi^i  areola  wjii?  of  a  light  shade  <if  red,  ami  tin  its  uuft 

Iwrder  were  irrej^MluHy  dis^lribntt'd  tittle  lit'lit  rod  macuJse* 

On  tlie  twelfth  day  vt*ry  iwnrly  Uw  same  apjKiArances  wero  |>resent  a^  on  tint  tenj 
day,  except  that  the  areola  wjis  very  much  more  intense  rti  its  rt^d  color,  and  hitd  ifron 
1*3  the  size  nf  a  circle  3  cm.  (1}  inches)  in  diameter.  Siiinr  f«f  the  lillle  niAcnW  ha 
heconie  vesicleti. 

(hi  Ihe  sixlcenlh  day^  in  place  of  the  ve«?icular  le^fioEi  with  its  depre»?st*U  criitri* 
crust  had  lormed  with  a  narrow  hne  of  ^e^lnesi^  arcnind  it,  and  oil  the  outer  tiorder  < 
this  areola  the  redness  gradually  became  fainter  and  shailed  olf  into  llie  norifiiil  skin 

On  Ute  nineti>enlh  day  the  crust  wa^  smaller,  the  reihiess  had  dtsap|>ean!d,  . 
where  thi*  areola  was  mast  pruiiounced  there  was  a  slijfht  desi|URmalian- 

A  iraccinalion  scar  at  one  ^ear  and  twttittf-one  gtfin  is  also  shown  in  Uie  plale. 

Evvry  case  of  vaccination  does  not  present  exactly  Uie  same  appear- 
ancDs.     The  lesions  may  differ  in  shape  and  size,  and  one  individual  ma 
be  atlVi'letl  niure  intensely  by  tlie  virus  thaji  anoUier;  one  may   hai 
accimipanying  severe  constitutional  symptoms  and  anoUier  tiave  non 
The  i-hain  tjf  tymphalics  rniiy  be  aflecled  as  far  as  Ihe  axilla  or  Uie  iiroin 

Ae  a  ruli%  the  following:  tlestription  re^jresenls  pretty  well  the  iisu 
course  of  the  disease.     After  the  vaccination,  the  skin  shows  iiolhhig  ne 
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liiiiit  the  Ihird,  fourth,  or  even  fifth  day,  w  lien  a  SfTiall  red  {joint  appears, 
_This  soon  becomes  a  papule;  by  the  next  day  a  veskle  is  dtrveloped; 
mni  the  sixth  day  this  vcsirle  usually  becomes  uuibilieated,  ajid  is  sur- 
rounded by  a  faint  red  zone.  By  I  he  eighth  day  llie  vesicle  is  fully  de- 
veloped, and  by  the  ninth  day  the  red  zone  increases  rajiidly  and  the 
vesicle  soon  becomes  a  pustule.  By  the  eleven  111  or  twelflh  day  a  crust 
IS  formed,  and  this  crust  falls  off  from  about  the  fourteen  Hi  to  the  twenty- 
first  day,  in  some  cases  an  ulcer  bein^'  Ir^ft  which  heals  by  anolher  crust 
bein|r  formed,  in  others  tlie  skin  remaining  iiilact.  From  the  eighth  to  the 
twelflh  day  there  may  be  a  slifrlit  amount  of  fever  and  coated  tongue, 
with  some  loss  of  ap|ietite,  and  the  glands  of  I  lie  axilla  or  groin  may  be- 
come entailed  and  lender.  The  scar,  although  perhaps  not  typical,  can 
usually  be  recognized  by  its  small  depressions  (pits)  and  its  location. 

In  some  cases,  instead  of  the  healing  of  I  he  scratch  in  a  few  days,  or 
tlie  fornialion  of  the  vesicle  of  a  successful  vaccination,  irregular  excres- 
cences of  a  fungus-like  character  may  appear.  These  in  all  prot)ability 
have  no  connection  with  the  true  vaccine  virus,  and  are  not  protective, 
hi  addition  to  the  rather  rare  cases  of  vaccinia,  various  efflorescences  at 
limes  appear  on  the  skin,  not  only  in  the  neighborhood  of  the  vacfination 
lesion,  but  also  in  other  parts  of  the  body.  They  may  be  present  on  the 
fourth  or  flHIi  day,  or  even  later,  in  the  second  Aveek,  anti  are  probably 
caused  by  some  rel]e,x  connection  with  the  vaccination  lesion.  They  vary 
considerably  iri  firjrnu  but  am  usually  represented  by  a  multiple  or  papu- 
lar er\ihenm  or  an  urtifaria,  it  should  be  rememherod,  when  an  un- 
vac*  inaled  ctdld  has  been  exposed  to  variola,  that  if  it  is  vaccinated 
witliin  forty-eight  hours  it  will  j)robably  be  jirotected.  and  if  within  five 
or  six  days  the  variola  poison  will  be  so  n\oditled  as  to  produce  only  a 
mild  fonn  of  the  disease. 


VARICELLA, 

Varicella  (chicken-pox)  is  the  mildest  in  ils  symptoms  and  the  most 
favorable  in  its  prognosis  of  the  whole  group  of  exanthen»ala.  It  is 
liighly  infectious,  and  is  ch.'ifacterized,  in  distinction  from  the  other  exan- 
themata, by  its  long  stage  of  incuhation,  Ihe  shortness  or  absence  of  any 
j>nMliTmial  siage,  its  vesicular  efnorescen<'e,  and  the  ahsence  of  sequela?. 

ExiOLoriY, — Vaiicella  has  been  known  as  an  independent  disease  for  llie 
last  Iwfi  ceiduries.  At  one  time  it  was  not  clearly  differentiated  from 
mciiisles  and  scarlet  fever,  and  in  some  parts  of  the  world  it  is  supposed 
lo  be  closely  allied  to  variola-  This  opinion,  however,  is  not  generally 
snlistantiated,  and  we  cxm  accept  varicella  as  a  distinrt  disease.  It  can 
*>ccur  at  any  age,  but  the  most  common  time  for  its  aj>pearance  is  in  the 
middle  and  latter  part  of  the  first  year.  It  continues  to  be  a  conmion 
disease  alt  throngh  the  early  and  middle  years  of  cbildhood.  The  suscep- 
libility  Ut  the  contagimn  of  varicella  lessens  after  ten  years  of  age,  and 
almost  disappears  at  puberty.     It  is  sometimes  sporadic  and  somelimes 
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epkleinic.  It  occurs  wilh  equal  frequent' v  at  all  periods  of  tla*  )m. 
The  vehicle  of  coiilai^nuru  is  not  kriown,  but  it  probably  enters  the  system 
by  the  lungs.  The  specific  oi^nism  vv^liich  produees  varicella  has  tiol  jrt 
been  doternunod. 

Patholu<;y. — ^Deaths  troni  varicella  are  so  extmniely  rare  that  our 
knowledge  of  the  pathology  of  the  disease  is  necessarily  limited.    Itfc 
evident,  ho\vever,  tliat  the  eril(»rescence  of  vesicles,  wtiicti  represents  tW 
principal  nujrbid  lesion  of  the  disease,  is  of  a  somewhat  ditlerent  type 
from  that  wtiieh  occurs  in  variola.     The  vesicle  is  much  nearer  the  sur- 
£ace  than  in  the  latter  disease,  beint>  formed  mostly  by  Uie  up[>er  layers 
of  the  epithelium.     The  vesicle  itself  is  seldom  nmltilocular,  a  conditioa 
w^hich  is  frequently  present  in  variola.     The  contents  of  the  vesicles  are 
usually  a  clear  serum,  the  progression  to  a  pustule  being  rare  in  compari- 
son with  tlie  lesion  of  variola.     The  lesifju  so  rarely  involves  the  deeper 
layers  of  the  skin,  and  the  process  is  usually  so  very  inild,  that  it  is  seldom 
that  sutticient  destruction  of  the  tissue  takes  place  to  produce  a  scar. 

The  lesions  may  appear  on  the  mucous  membranes  as  well  as  on  the 
sldn.  At  lijues  the  lesions  assume  a  niueli  more  serious  fonn  and  m«y 
become  gangrenous.  In  f/mif/retMius  varieelia^  according  to  Eustace  Smith, 
the  vesich*s,  instead  of  drying  up  in  the  ordinary  way,  become  black  and 
larger,  so  that  a  number  of  rounded  black  crusts  are  scattered  over  Uie 
surface  of  the  body.  If  a  crust  be  removed,  it  is  found  to  cover  an  ulcer 
m<ire  or  less  deep.  Aixmnd  it  tlie  skin  is  of  a  dusky  red  color  All  the 
vesicles  do  not  become  gangrenous,  so  that  we  find  cnisls  of  the  ordinary 
appearance  mixing  with  the  blackened  crusts.  The  gangrenous  process 
often  penetrates  deeply  through  the  skin  to  the  muscles.  The  lesions  at 
limes  are  so  extensive  as  to  form  ulcers  which  may  invarle  and  desinijf 
large  areas  of  tissue. 

Incubation. — ^The  stage  of  incubation  is  variable,  but  lasts  from  eiglit 
or  ten  days  to  three  weeks,  the  usual  time  being  about  seventeen  or  eigh- 
teen days. 

Symptoes. — Prodrmnata. — There  are  rarely  any  pnjdromata  hi  vari- 
cella, beyond  a  slight  malaise  for  a  few  Ijours.  At  times,  however,  espe- 
cially hi  young  infants,  the  onset  of  the  disease  may  be  severe:  it  may  be 
characteri>;ed  by  vomiting*  and*  when  the  tempemture  is  h%h,  even  by 
convulsions.  In  rare  cases  the  prodromal  stage  is  of  considerable  length 
and  ihe  prodrotnata  resemble  soujewhat  those  of  the  other  exantliemat&. 

Kj}fori'm*4mct\ — The  disease  usually  sliows  itself  in  tlie  form  of  an 
eltlorescence,  the  characteristic  and  most  common  lesion  of  which  is  a 
vesicle.  The  lesion,  however,  is  in  the  beginning  a  macule,  which  qiuckly 
becomes  a  papule,  and  the  papule  so  nifjidly  develops  into  a  vesicle  Umt 
it  is  in  the  vesicular  stage  that  we  usually  first  notice  tlie  etllorescence* 
These  macules  and  papules  are  so  snperfi*  iat  thai  they  are  soft  to  the 
touch  and  do  not  give  the  shotty  feeling  which  is  so  common  in  these 
lesions  when  they  occur  in  variola.     The  vesicle  of  varicella^  as  a  rule,  is 
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TJoT  umbilirated,  and  ils  contents?  but  rarrly  become  pustular.  It  may 
!C  surrounded  by  h  li^dd  red  areola,  but  this  is  not  present  hi  all  the 

siaus*  The  usual  course  of  progression  in  the  lesions  is  that  the  vesicle 
flattens,  its  contents  are  dispersed  on  Ihe  skin  or  absorbed,  and  a  small 
cnist  is  tbniied,  which  finally  falls  ofT,  leavinj^'  the  skin  sniootli  and  with- 

ul  a  scan  Occasionally  a  scar  results  from  some  indi\idual  lesion  in 
which  the  inflamnjator)^  process  has  involved  the  deeper  layers  of  the 
pkiiu     The  eftlorescence  is  iiTt^uIar  and  general  in  its  distribution,  the 

sions  appeariji^^  on  the  face  and  head,  in  my  experience  especially  behind 

,e  ears,  on  the  body,  usually  first  on  the  back,  and  iinally  on  the  extrerni- 
u  It  comes  out  in  suct^essive  crops,  so  that  verj^  different  lesions  may 
found  on  the  skin  at  once,  representing  the  early  and  late  manifesta- 
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Varicclliii  Jiimples:* 

tions  of  Uie  eftlorescence*  It,  however,  may  first  appear  in  the  throat, 
but  is  not  so  oflen  seen  in  this  location  as  is  the  effloR^scence  of  scarlet  fever 
or  measles.  It  h  possible  that  the  efflorescence  always  appears  first  in 
the  thrimt,  but  that  in  many  cases  it  is  not  seen  early  enough  to  be  recog"- 
nized,  as  the  manifestations  are  very  evanescent. 

This  eftlorescence  of  varicella  is  almost  the  only  one  wMch  is  charac- 

leristic  of  a  specitic  disease.     By  this  1  mean  that  while  a  vesicle  does  not 

necessarily  allow  us  to  diagnosticate  any  disease  of  the  skin,  yet  when 

^thcse  vesicles  with  their  areola,  in  cojiibination  with  cons  tit  ntional  symp- 

:inis,  apjjear  in  groups  in  dilTerent  paris  of  the  body,  there  is  no  other 

"disease  with  w^hich  we  shcjuld  be  likely  to  confound  it,  with  the  exception 

>f  variola,  vaccinia,  and  possibly  herp€-s  zoster. 

The  lemperature  in  variuella  is  in  most  cases  not  hifedi*  and  is  very 
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irregular.     It  usually  mes  when  a  crop  of  lesions  of  any  considemhl 
number  develops,  and  falls  agtiin  at  Uie  outbreak. 

Chart  26,  on  i>age  607,  shows  the  temperature  in  a  tj^iical  <as»5n( 
varicella  simplex. 

DiAUNosi^, — The  diagnosis  of  varicella  is  not  difficult  if  we  bear  in 
mind  the  characteristics  of  the  diseases  which  it  is  most  apt  to  simulate. 

From  Vanoin, — In  ditlerentiatinj?  if  from  variola  we  must  consider  \\\t 
great  diHerence  in  the  rapidity  of  the  development  of  Hie  ertloresceim' in 
the  two  diseases.     In  variola  it  is  essentially  slow,  in  varicella  it  is  char- 
acteristically quick.     The  papules  of  variola  are  bard  to  the  touch,  Ihciee 
of  varicella  are  soft..     The  vesicle  of  variola,  as  a  rule,  is  unibilicat*Hl  anil 
soon  becomes  a  pustule  ;  these  characteristics  are  absent  in  varic«*UaL 
The  whole  ctmi^e  of  variola  occupies  a  period  of  from  two  to  three 
weeks  ;  the  course  of  varicella  is  much  shorter,  and  is  ofleu  liniited  to 
one  week.     Finally,  the  severe  constitutional  symptoms  and    the    long 
pn>droma]  stage  in  variola  differ  essentially  from  the  lack  of  prodromata 
and  the  mild  constituiioua)  symptoms  in  varicella. 

From  Vaamila, — hi  vaccinia  the  slow  [irogression  of  the  lesions  from 
papules  to  pustules,  and  the  rather  limited  areas  affected,  serve  to  dis- 
tinguish it  from  tlie  successive  crops  of  vesicles,  with  their  rapid  develop- 
ment and  extensive  areas,  which  are  met  with  in  varicella. 

From  Iln'pt's  Zoater. — The  ditTerenUal  diafrnosis  of  varicella  from  her- 
pes zoster  is  not  tlillicult,  if  we  consider  that  the  vesicular  etflnresrence  in 
herpes  zoster  fijllows  tlie  course  of  some  set  of  ner\'es,  wliile  that  of  vari* 
cella  is  perfectly  irregular  and  is  in  no  way  connected  with  the  distribu- 
tion of  the  nerves. 

The  course  of  varicella  is  rapid.  It  is  characterized  by  a  sudden  onset 
of  constitutional  symptoms,  witti  the  almost  immediate  appearance  of  the 
efllorescence.  The  efflorescence  runs  a  rapid  course,  appearing  quickly 
on  different  parts  of  the  skin,  and  disappearing  almost  as  quickly  as  it 
ai)pears.  The  disease  lasts  iibout  a  week  or  ten  days,  and,  as  a  rule,  has 
no  serious  secfuete.     It  is  rarely  coin(3ljcated  by  any  other  disease* 

Complications. — During  the  course  of  certain  epidemics,  however.  It 
has  been  noticed  that  the  kklnrtf  is  afTected,  Tliis  complication  usually 
occurs  after  the  efllorescenee  has  ahnost  disajjpeared,  and  in  the  secon*! 
week  from  the  time  of  the  beginning  of  the  attack.  In  these  c^isi'*$  albu- 
minuria is  [jrcsent,  and  in  all  firobability  is  caused  by  some  fonu  of 
nephritis,  although  notliing  definite  is  known  about  this  class  of  case's* 

Ganf/renovs  VarieeUn, — A  complication  which  at  times  arises  in  vari- 
cella is  what  is  called  the  gangrenous  form  of  varicella.  Although  it  is 
most  common  in  ill-nourished  children,  yet  it  does  not  necessarily  attack 
this  class  of  cases,  and  it  seems  to  have  some  conuHiion  with  the  gan- 
grenous processes  which  cerinhi  individuals  show  a  tendency  to  develop. 

The  following  table  gives  the  chief  points  of  diirerence  between  varic(*lla 
and  variola : 


I 


SPECIFIC  rxFKCTinrs  diseases. 


TABLE    f!7. 


*i\.nlri»iiii4tu  . 


.Tw<*  t*i  tUrf*e  weeks. 
, None*  iiri*Ught, 

.Hjipifily  Ijet'omiji^  v»^iruUir.     Nttt 
utnliilie-aied,     Uuilix-uliir.     Ir- 

fniveraiiHy  dislributvd  iii  wur- 

grT>ut!y  Hi  pizt*.      On  pricking, 


I 


Vapiotja, 
OtlL'  iM  two  wtfkj^. 
Thtv^    to    fiiur    diiy5   III    Ifngtli* 

Aftive»  S<*verc\ 
A  filiJW  prfj^iHsssivK  develfipTTient 
fmrn  lA  milieu lo  U^  a  piipulc^  tnnn 
n  pupil  le  t<i  iin  urnbtlioiued  vesi- 
c-lff,  tbeii  1*1  a  pu^uile.  Multi* 
iHt'tilar,  Regfulnr.  Lt^siotis  not 
n  11 1 n t>rt *ii&.    De fi n tf  1  in  its  1 1 »04*  1  i- 

unifnrnv  si/-e.  Oti  pricking >  eul- 
|iil>we§  partiully, 

DetqUAnmtion ..  .Slight  enist  totumimu  Pmiinuru^i'd  onim  tonniUiim. 

Dy^tion.  ........     «5)if>rt,  one  week  to  t«ii  d^yi-  Li*itg^  thi^u  tii  fimr  weelu. 

lypi*    Mild.  Severe, 

T«iiipi*niturs>  .,<-.., « irregular,  not  higli,  RiiH^  «udd(^iily,      Rernuins   high 

until  pupnk^  an?  df^vcloj.ipd, 
wlieii  it  falh  vrmmi^f^rnhly. 
BiiM^  iigain  during  Uie  develop- 
ment of  the  pui^tului. 

Pbogxoses,^ — The  profmosis  of  varinella  is  tisiially,  unless  the  above- 
menlioned  complit.'atitjns  arise,  exin^inely  favorable.  Ceases  oreiir  in  whifli 
Ihi*  pnigriosis  is  rendenM  iiriravrjrablt^  by  la<*k  uf  pnipor  ("are  during  Ihe 
convaifscvrire,  resiilHn^^  in  bniTU"ho-pMt:*urjii*nia  and  tjthcr  diseases.  In 
fiorae  cases  the  pnJg'Jiosis  is  rendered  unfavorable  by  the  anieinia  which 
k  afit  to  follow  an  altat  k  mT  variiella,  and  is  at  times  pronounr-otl. 

TkeaTmknt, — Tilt'  Ireatnienl  of  varicella  Is  simply  symphmiatif.  The 
child  should  stay  hi  the  house,  and  its  room  shcmhi  bt*  kept  at  an  even 

iperatur*-.     Tlie  diet   should  l)r  inilk.     The  child    sfKJuld   be  f;an>fnlly 

tehed  to  previ^nt  it  from  srmttdiing,  as  lesions  deep  enough  to  ]>rodnee 
scans  may  oflen  be  obviated  in  this  way.  This  ireatnienl  should  be  eoii- 
Uniied  unfil  all  Ihe  roust iluti(jnal  symptr^nis  have  passed  away  and  the 
eftloreseeiiee  has  disappeared.  C^>mpletf  isnlatiou  should,  if  possible,  be 
enforeed.  as,  although  ttie  di.«iease  is  usually  iiisi^nifirant,  we  can  never  in 
the  beginnirin:  determine  whether  or  not  a  rare  and  severe  case  is  about 
lo  de\*elop. 

These  rules  for  treatment  are  precautionary,  and  are  based  on  the 
suppositiqn  Umt  a  child  who  has  had  a  t'oiiBtituUoual  disease  of  tliis 
nature  must  be  more  setisitive  to  exposure  of  varioiLs  kinds.  As  it  is 
possDile  in  some  cases  for  the  kidney  it*  be  aJTei'ted  in  the  later  stages  of 
ttie  disease^  jnsl  as  it  is  in  st^arlei  fever,  it  is  well  to  ^uard  against  tliis 
complication  by  the  protection  of  the  skin  from  ehan^fes  of  temperature 
and  by  the  use  of  inilk  as  a  diet.  In  a  fonsiderable  number  of  eases, 
especially  in  young  children,  an  ameniia  of  greater  or  less  de^ee  results 
from  the  disturbance  of  nutrition  which  so  otten  arcompanies  the  disease, 
lo  these  cases  the  adujinistration  of  sa(*eharated  carbonate  of  iron  or  of 
tartrate  of  iron  and  iK>tusti  is  indicated. 
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The  foilnwinf?  case  ropresonls  an  orrlinan'  aliark  of  varicella*  A  boy 
was  broughi  to  I  he  liospilal  to  be  treatnl  for  a  supposed  cold.  On  ex- 
am inat  ion  nothing  abnonnal  was  found  except  the  lesions  shown  in  tiie 
throat  in  Plale  X. 

Ttie  tongue  waa  very  slif  hlly  coated.  The  tonsils  were  not  enltirg^iU  Tbe  tno 
menvhrane  of  the  hard  an<J  of  the  soft  palat*j  und  of  the  jjhiirjusi  was  shj^bth  hjf 
ffimk.  On  Hie  up^M?r  nutl  rii^ht  nU]e  of  Iht*  Ivird  palate  and  vm*  near  where  it  joined 
the  soft  paitile  were  two  smaU  vesicles  surroundeil  by  distititrt  red  iireoht*.  To  the  left 
and  Imlow  these  lesions  were  three  minute  macules,  two  of  which  had  almost  bwonie 
papules. 

This  case  illustrates  very  well  the  importance  of  making  a  tbLTOugli  eiaminatioo 
of  Ihe  throat  iti  chililren,  for  unless  the  throat  bad  been  examined  this  child  w*>alii 
have  tfeen  supposied  to  have  had  a  cold  and  would  have  twjen  allowed  to  remain  in  the  diluc 
and  thus  spread  the  contagium. 

The  following  case  ilkistrates  still  fnrther  the  efflorescence  of  v*arif  ella 
when  at  its  hei^Hit  and  on  tlie  second  day.  The  et!lorescence  on  the 
back  is  shown  in  Plate  X. 

A  girl  was  attacked  with  headache  aiid  malaise  in  the  mominf.  In  the  aflem<M>ri 
an  examination  showed  an  efflorescence  in  Uie  throaty  but  there  was  also  a  weH-markfd 

FiQ.  128. 


vesicular  efflorescence  on  the  back.  This  etllor'escence  soon  begtui  to  come  out  ui  crops 
in  different  parts  of  the  hod3^  on  the  limbs,  behind  the  ears,  and  on  the*  icaJp.  Thirr 
were  also  a  few  lesions  on  the  face.  Un  lb<?  Inick  were  a  number  of  lesions,  some  of  whi< 
were  simply  macules,  and  again  a  few  of  Ihe  macules  had  bef:otTie  pupuh'S.       In  tno 
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Kises,  however,  the  k^bfis  wi^e  distinctly  vtJsiciiLir,  varying  in  thoir  contenla  to  sut'h  a 
d>'grt»e  thai  sometimes  1 1  icy  had  a  pearly  while  a|>j>eiimiice  and  ngiuii  Ibe  yellowish 
rf»!(>r  of  a  vesicle  whjrh  hiiJ  ht^fornt*  s^Jirifwhat  pustular*  In  other  places  the  vesicles 
ml  brnkviu  do%vii  sind  little  rnisls  had  formed  in  their  centres,  which  were  somewhat 
ttdeuled.  Oo  prk'kiu!^  one  cjf  Ihese  vet^icles  it  colltip^^ed  and  wits  emptieii  of  its  entire 
conlfnls»  showiinj  tital  it  was  unilocular.  The  vttsich'  of  variola  wticu  pricked  in  this 
way  would  In  most  ciisfs  bt*  ordy  pa^rtially  emptied,  showirii?  that  it  was  nmllitocular. 

The  lesiuris  of  varicella  are  wt?ll  represented  in  Fig,  128, 

Ttiis  child  Wiis  hrought  from  the  3urg;ica1  ward,  wht*re  it  was  being  t.reate<l  with 
plaster- of- Paris?  tnindages  for  an  injury  to  the  arm.  The  efflorescence*  cluelly  vesicular 
in  chararter,  first  appeari^l  hehind  the  ears.  The  whole  of  ttie  child* R  hack  was 
ttiickly  covered  with  the  eltlorescence.  The  tedious  were  also  on  the  arms,  legs,  abdo- 
men»  and  front  of  Uie  ehesL  They  also  appeared  on  (he  chin,  lips,  face,  nose,  fore- 
head, and  scalp. 

The  ptaBter  bandage  was  removed*  as  a  fixed  tmndai^e  should  never  he  used  during 
the  cour^se  of  any  of  the  eruptive  diseases^  owing  to  the  protjahility  that  extensive 
ulcen^tions  will  develop  under  Hiem. 

The  following  case  and  chart  are  illustrative  of  gangrenous  varicella : 

A  child,  three  ye  sirs  of  age,  was  brought  to  the  hospital  with  Potl's  disease,  and 
with  a  paraplegia  arising  from  a  transverse  myelitis  caused  by  the  disease.     Nothing 
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Varicella  gangTrr-nriHtt, 

abnormiil  was  funnd  \n  connection  with  the  lyngrs,  lieaH*  rtr  kidneys.  Until  th*^  child 
Wim  attacked  with  varicella  the  temperature  was  usually  norniaJ,  hut  sometimes  rose 
to  87.7^  i\  (100*  F.),  Jind  occiisionally  as  high  as  88.3*»  C.  {101°  F.}, 

Abi»ut  one  month  twfore  entering  the  hospital  the  child  became  restless,  and  his 
temperature  rm*}  su  me  what.  On  the  following  day  the  symptoms  became  more 
marked,  and  tli**  teniperature  wa^  fiiun<i  in  th*»  evening  to  be  30.4'^  C.  (103°  F.)  On 
this  day  an  eHlorescence  of  varicella  appeiired  on  his  skin.     During  the  third  day  of 
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his  sickness  bis  face  swelled,  and  in  tht?  i»v4niin(f  his  temptrature  was  fo«fid  tf  ' 
41,1^  C  (106*^  F.).  The  vesicuhir  efftortyscemte  wiia  well  devi?loped  on  his  trtitil 
face  by  this  lime.  Somewhat  Inter  it  became  universal  and  assmned  a  punUwil  fhir- 
acter^  especiully  abmil  the  face.  During  the  ftmrth,  litlb,  and  sixth  days  of  Ibt?  dts- 
eiise  bis  iempHmturi>  varied  in  the  evening  from  riO**  i\  (102,2**  F,)  to  30.4'*  C.  (103* 
F*).  On  the  seventh  day  ^tT  the  disease  all  the  symptoms  increased  in  ser^Tity, 
and  the  teinperiilure  was  fViurid  to  lie  41A^  i\  (106"  F.)  On  this  day  some  of  tbr 
vesicles  on  the  face  had  hecome  ulcers.  Nothing  abnormal  wa5  found  in  the  lufi^. 
and  no  albumin  or  casts  in  the  unne,  A  psaas  abscess  developed  during  Ihe  proifn»«ji 
of  the  variceUa.  The  ulcei^  on  the  Hire  extended  to  such  a  dejrree  that  the  child  h*^\ 
the  sij^ht  of  one  of  its  eyes.  The  child  sank  nipidly.  The  treat  men  U  whi^'h  Wtt 
essentially  with  stimulants,  failed  to  keep  up  it^  strength,  and  the  lineal  treatment  in 
connection  with  the  eye  proved  entirely  iinsucce!*!?ftil. 

The  child  continued  to  grow  weaker,  and  died  on  the  thirtieth  day  from  the  hm# 
when  the  first  symptoms  of  the  varicella  were  noticed.      No  autopsy  was  ohtaitied. 


DIFFEREJNTLAIi   DIAGNOSIS  OF    THE    EKANTEIEMATA, 

Tlie  chamclerisiies  of  this  group  of  exanthenmfa  are  as  follo^i-s.  in 
none  of  these  diseast^s  has  the  spodfic  oi^^ttiisin  been  detoniiined.  When 
it  shall  have  been,  its  detection  will  enable  us  to  state  delinitely  what 
disease  we  have  to  deal  with,  and  even  in  the  atypical  cases  of  tneaslas 
we  shall  be  able  to  decide  whether  it  is  a  ease  of  true  measles  or 
some  disease  siieli  as  rubella,  wliifh  closely  simulates  its  irrejriilar 
fonns.  Ttie  following  table  presents  tlie  chief  points  of  djllereptial 
nosis  ill  the  exanthemata ; 

TABLE    68. 


ecariet  Fever. 

Meiuloi, 

RUtKllA. 

V^rifil*. 

V«tic«D«. 

Incubflticm 

4  days. 

10  d«iyi. 

21  d.4y«s. 

12  dnys. 

17  dnyi. 

FrcJdmninU  , . , . 

2  dayu. 

SdaiyA. 

A  few  htnifn,, 

B  di*yi. 

A  f^w  htmmu 

MllCUt*!*. 

Eft^urej^eenc*?    . .     Kn'^thema.   '       Pupult^. 


Piipuli*!^. 


Dtsquumatlon  , . 


Ltinielliir. 


Ck^mpticNlionft     '     Kidney. 
and  eeiiueiw  .  .       f?**''* 
*  Heart, 


Furfuruiieciu*, 


Eye. 

Lung. 

Tul»erculo8i»* 


Vf^iclf*. 
Fustulfls^      I 


Vi*icl#*. 


Luri^  enui*. 


Ltirynx. 
Lung«, 


8m»lh 


lu  addition  to  the  leading  points  which  are  indicated  in  the  table* 
the  general  syniptonis,  the  topography,  and  the  tempemtun*  of  these 
diseases  distlnguisli  tlieni  fix)m  each  other. 

The  slow^  progressive  development  of  variola  is  very  distinct  from  the 
acule,  i'a])id  course  of  all  the  others.  The  vomiting  and  sore  Ihroat  of 
scarlet  fever  art*  usually  quite  distinct  from  the  con  za,  taehrj^maUou,  md 
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tough  of  measles*  la  variola  the  rist?  of  lemperahiro  dimnp  Ihe  pro- 
dromal islage,  iU  decided  lesst^niiig  at  the  litne  of  the  aijpeamnce  of  tlie 
efflorescence,  and  its  gradual  rise  again  during  the  stage  of  suppuration, 
an?  very  distinct  from  the  sudden  rise  of  temperature  in  S(*arlet  fever 
during  Ltie  prodromal  sta^'eand  up  to  the  hei^'hl  of  Ihe  einoreseence.  In 
like  manner  the  tempeniture  in  measles  dilfers  from  thai  of  the  other 
diseases  in  its  sudden  rise  on  the  first  day  of  the  prodromal  sUi^\  in  its' 
lessening  on  the  second  day,  ami  in  its  rise  on  the  third  day  and  up  to 
Ihe  height  of  the  efflorescence.  The  manner  of  the  decline  of  the  tern- 
jieratnre  differs  in  variola,  in  scarlet  fever,  and  in  measles.  While  in  variola 
it  h  slow  and  prolonj^^ed,  in  scarlet  fever  if  is  rather  rapid,  although  it 
dec  lines  by  lysis,  and  in  measles  the  fall  is  often  by  crisis.  In  contradis- 
lini'tion  to  variola,  si^ariet  fever,  and  rueasles,  varicella  and  rubella  differ 
markedly  in  the  aibsence  of  a  prndronial  sta;ie,  in  their  short  duration, 
and  in  their  evanescent  and  moderate  temperature, 

PAROTITIS. 

EnoLom. — Parotitis  (mumps)  Is  a  highly  infectious  disease  which 
atiai  ks  tlie  i>aroUd  gland.  No  specific  organism  lias  been  determirted. 
Its  period  of  incubation  is  usually  from  two  to  tliree  weeks,  but  cases  in 
which  the  period  was  only  three  or  \h\ir  days  hare  been  reported. 

Syhftoms* — The  onset  of  tfie  alhick  is  usually  accompanied  by  a 
sense  of  chilliness,  a  risr  of  tempenitnre,  and  a  sensation  of  stitTness  and 
tenderness  about  the  jaws.  This  is  succeeded  by  a  swelling  in  the  region 
of  the  parotid  ^land,  which  becomes  enlarged  and  tender,  rendering  deg- 
lutition difTicult  and  oflen  very  painfuL  The  disease  betrins  on  one  side, 
but  the  other  gland  is  usually  involved  in  a  day  or  two.  The  infection  is 
sometimes  eonfmed  to  the  sidimaxillary  glands  on  one  or  both  sides. 

The  duration  of  an  attack  of  paroiitis  is  from  a  few  days  to  a  week^ 
but  the  infection  may  last  for  two  or  thrc^e  weeks,  and  it  has  been  stated 
in  some  cases  to  antedate  the  appearance  of  the  glandular  enlargement. 
In  boys  ai  the  age  of  puberty  the  comjdication  of  orchitis  at  times  arises* 

Although  the  symptoms  of  parotitis  are  commonly  very  mild,  un- 
usual cases  sometirues  occur  in  which  the  rhildren  are  quite  sick,  and 
there  have  Jjeen  mstances  in  which  tlie  orchitis  was  of  so  high  a  grade 
that  acut<*  delirium  supervened,  and  in  one  case  reported  by  Dukes  the 
boy  fainted  when  the  orchitis  began. 

Exceptionally,  some  cases  of  parotitis  are  marked  by  general  malaise 
will  I  III  Me  or  no  pain. 

DiAuNosm.— It  is  somelhnes  diflicutt  to  diflerentiate  parotitis  from  a 
simple  non4nfectious  enlai^gement  of  the  parotid  gland  or  of  the  glands 
in  its  neighborhood.  When  the  parotid  glantl  is  enlarged  it  usually  shows 
a  diaracleristic  swelling  under  and  behintt  the  lobe  of  Ihe  ear,  so  that  the 
lobe  is  pushed  somewhat  upward  and  forward.  Tliis  swelling  increases 
rapidly,  is  very  lender,  m  not  especially  reddened,  does  not  fluctuate,  and 
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is  aiconipaiibd  by  constituiional  syniptonis.  The  t1Ui|mosis  is  rea^iiW 
made  ifader  a  few  days  the  unilateral  swelling  is  followed  by  corrfspomi- 
ing  syiijptuins  on  the  opposite  side. 

TiiEATMtiNT* — There  is  no  especial  treatment  for  the  disease,  as  it  k 
self-linuLed  and  runs  a  definite  course.  The  children  shonhj  be  ^irefiilly 
isolated,  in  order  that  there  may  be  no  further  spread  of  tlie  afTediou. 
As  deglutition  is  painful,  their  diet  is  usually  milk  and  sou|>s.  They 
should  be  carefully  protected  from  exposure,  and  should  l>e  confineii  to 
their  rooms,  Older  children  should  be  confined  lo  bed,  as  orchitis  in 
boys  and  trouble  with  the  niamma^  in  adolescent  girls  are  less  likely  \o 
arise  under  these  conditions.  It  is  usually  belter  to  apply  some  i=ofl 
cotton-woo]  to  the  painful  swelling,  and  to  protect  it  from  any  irritatioiL 

Submaxillary  Mumps, — The  submaxillary  glands  are  enlaiT^Oii  in 
ciul<lreu  Ihua  various  causes.  At  limes  the  enlargement  of  the  g'lamls  is 
accompanied  by  pain  and  tenderness,  constituting  a  disease  which  lias  been 
called  submaxillar)^  mumps.    In  the  be^nning,  however,  we  should  not  at 

onre  make  this  diagnosis,  as  the  gbnds 
may  become  enlai^ed  and  tender  from 
various  causes  which  have  no  connec- 
lion  with  the  specific  disease  mumps. 

Fig.  120  represents  a  probable  i 
of  submaxillary  mumps. 


¥m,  129. 


Tin*  chil((,  a  g:irl  I  wo  year?  and  fmir 
nioRlhs  fild,  was  sitddetily  altarlted  with  a 
swelling  r>f  the  sulvmsixilkry  iflands,  ac^rom- 
paiiied  hy  pain  and  i\  slight  amount  of  ti'iid^r- 
ness  over  the  swollen  region.  She  Imd  a  hb- 
(nry  of  exposure  to  parotitis.  On  nie  rollnw- 
irig  day  the  f^ welling  liad  extended  nrid#*r  Ibe 
entire  rhin  and  up  the  lelt  side  of  Use  iN?ck 
to  tlie  face  ami  ear. 

The  swelling,  painj  and  tendf^rness  Ijisteii 
for  n  numher  of  diiys  and  then  irr^idnany  sub- 
sidtnL     Nothing  mr^re  delinite  was  diM^tiverfii 
regarding  thr  t*ase. 
The  diagnosis  in  a  case  of  this  kind  must  he  hetd  in  abeyance  for  a  f-'W  dars*  atid 

strid  isolahon  should  li^  enforced,  a^,  if  the  canse  of  the  giandulur  enbrsretnrnt  praVCT 

[o  he  infeetions,  other  children  shuuld  be  protected* 


SubTiMxiUaiT  iimmp^ 


DIVISION    IX. 

DISEASES   OF  THE   MOUTH,    NOSE,    EAR,    NASO- 
PHARYNX, AND   PHARYNX. 


DTSEASES  OF  THE  MOUTH. 

XoMEXCLATCRE. — ^MiU'li  coiifusioii  exisls  as  io  Uk'  nnmenclalnre  of  dis- 
easos  of  the  mouth,  A  great  variety  of  uaiiies  has  been  used  by  dinererit 
authors  to  descnl^e  the  same  disease,  so  that  at  times  it  is  quite  diriicult 
for  one  investigator  lo  compare  his  work  with  tlmt  of  another.  Such 
leniis  as  **  canker"  and  *'aplithip"  are  so  commonly  used  for  ahnost  any 
morbid  condition  of  tlie  mucous  uicmbrane  of  the  mouth  that  tliey  liave 
ceased  to  convey  any  definite  idea. 

In  order  to  obviate  this  dillicully  the  American  Pediatric  Society  has 
adopted  a  provisional  nomenclature  of  the  diseases  of  Ihe  mouth  which 
was  prepared  by  Dr.  Forchheitner,  of  Cincinnati,  and  myself.  To  Dr 
Forchheimer's  extended  investigaiions  on  this  subject  I  am  much  indebted* 

Diseases  of  ihe  mouth  occur  ujore  trequently  and  in  much  greater 
variety  in  infancy  and  in  early  childhood  than  al  any  later  period  of  life. 
This  depends  partly  on  the  anatomical  conditions  at  different  periods  of 
development  and  partly  on  the  uxtornal  influences  which  are  brought  to 
bear  upon  the  buccal  mucous  membmne.  During  the  first  three  or  four 
months  of  life  the  function  of  the  salivary  glands  is  not  developed,  and 
the  flow  of  saliva  is  hi  significant.  This  lack  of  saliva  allows  the  mucous 
membrane  of  the  moutii  to  be  dry  hi  comparison  with  that  of  the  older 
subject.  Even  after  the  saliva  is  secreted  the  infant  is  more  apt  under 
certain  conditions  to  let  it  flow  from  Ihe  mouth  than  to  swallow  it,  so 
that  the  mucous  membrane  of  the  lips  and  mouth  may  present  a  dilTerent 
appearance  in  young  in  tan  Is,  wtien  Lhey  are  attacked  by  various  morbid 
processes,  from  that  seen  at  a  later  period  of  developmenh  We  must 
also  remember  Uiat  the  salivary  glands  in  addition  to  their  especial  func- 
tion are  excretory  organs,  and  tiiat  substances  wliich  are  absorbed  by  the 
stomach  may  be  eliminated  by  ttie  mouth  and  in  this  way  become  sources 
of  irritalion  and  disease  in  the  latter.  The  mucous  membrane  of  the 
mouth  during  almost  the  whole  period  of  infancy  is  subject  to  external 
sources  of  irritation  to  which  older  children,  as  a  rule,  are  not  liable. 
Thus,  during  the  first  year  the  mucous  membrane  is  subjected  to  more  or 
less  mechanical  irritatioji   through  Ihe  mechaniBm  of  sucking*     At  this 
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period,  also,  it  is  very  common  for  foreign  organisms  to  be  introduretl  into 
the  mouth  by  means  of  the  fingers  either  of  the  infant  iUelf  or  of  its  at- 
tendant. It  b  not  surimsing,  therefore,  that  we  should  meet  with  a  gpeal 
variety  of  pathological  conditions  in  the  moutti  in  infancy. 

The  oi^anisms  which  occur  in  the  mouth  are  so  numerous  that  rerjf 
few  of  them  have  as  yet  bt*en  difTerontiatod  in  such  a  way  tliat  they  am 
be  known  as  the  cause  of  the  specilic  disease  in  wluch  tliey  are  often 
found.  We  cannot^  thereforei  at  tlie  present  time  describe  the  various 
diseases  of  the  mouth  under  their  proper  etiologifj^l  headings,  and  we  are 
forced,  to  adopt  provisionally  the  name  of  I  he  ].)athologica]  lesion  which 
exists  in  them. 

In  almost  everj'  disease  of  the  mouth  which  occurs  in  hifants  and  in 
young  children  there  is  a  coexisting  inflammation  of  the  mucous  mem- 
brane* This  inflammation  may  at  times  be  very  mild  and  often  difticult 
to  detect  as  such,  but  it  still  presents  a  recognizable  pathological  condi- 
tion. This  inflammatory  condition,  althuu;iii  not  necess*irily  preceding  the 
various  diseases,  yet  hi  a  lai^e  number  of  cases  either  exists  as  a  basis  on 
which  the  disease  develops,  or  so  closely  accompanies  it  that  the  genera! 
name  doituiiUh  (inflammation  of  the  mucous  membrane  of  the  mouth) 
seems  to  be  a  proper  term  to  use  in  connection  with  all  these  diseases. 

Under  the  general  heading  stomatitis  we  can  speak  of  most  of  ttie 
important  diseases  which  affect  the  mucous  membrane  of  the  mouth  in 
infancy  and  early  child liood.  These  diseases  may  t)e  divided  into  four 
general  headings,  according  to  the  character  of  the  lesions  wtiich  occur  in 
them. 

The  following  lable  represents  llie  pnjvisional  nomenclatufe  of  di^ 
eases  of  the  mouth  adopted  by  the  Anirrican  F^ediatric  Society  : 

TABLE  m. 


Stomatitis 


DISEASES  Of  THJi  MOCTH. 


til7 


I 


I 


In  accordance  with  Hjfe  taJrIo  the  four  ^'eneml  namps  which  cover  all 
omu  ami  Btmmdiim  mycfUMji^iiHiva. 

STOMATrnS  OATARRHALI3. 

Stomatitds  Simplex, — The  form  of  stomaiilis  ratarrhalis  whinh  is 
called  Uie  mmplv  or  vfythenuttons  jbnn  is  romnioiily  Bren  in  yf.*iirr|^^  iiilanls 
as  a  hypeneinic  comlilion  of  llie  blood-vessels,  eausiji^^  diffuse  n:^dness  of 
Ihe  whole  buccal  mucous  rnenibniiie.  This  erythema  tons  form  is  so 
cojiunofi  and  so  entirely  without  tliuical  sij^'iiiticame  that  it  may  be  con- 
sidered as  physiolnirltal  and  need  only  be  referred  to. 

Stomatitis  Exanthematiea, — Tliu  second  form,  whicii  is  f^alle*i  c*a?~ 
anihrfmtticft^  is  fhe  coixdition  of  the  iruicous  membrane  which  occurs 
secondarily  to  llie  exanthemata*  and  has  already  been  descritjed  in  coii- 
nertion  with  these  diseases,     II  tlierelbre  need  not  be  spoken  of  a^ain. 

Stomatitis  Traumatica, — The  third  foriu,  which  is  called  trnufmiikn^ 
is  die  one  which  repn.'seuls  tlie  cttaracterislic  sloniatitis  fatarrhalis.  The 
causes  of  the  Iraumalic  form  of  stomatitis  cataiThaiis  are  verj'  numerous. 
They  may  be  mechanUKii^  ikenmd^  or  chemwaL 

MfckanhaL — Among  Ihe  most  common  mechanical  causes  may  be 
cited  the  irritation  pn3duced  by  rubber  fiip|jles,  too  vigorous  ch.*ansing  of 
Ihe  nioulh*  injudicious  rubbing'  of  the  gunts  during  dentition,  and  local 
irrilaUon  from  a  looLfi. 

ThenmiL — Ttie  thermal  forn)  of  traumatism  may  result  from  the  H<huin- 
istraHon  of  food  whieh  is  loo  tiot. 

Chanicat. — The  chemical  irritation  may  arise  in  various  ways,  as  from 
lack  of  cleanliness  in  the  mouth,  with  its  resuHinif  iiTmerdatinn,  and  from 
tlie  elimination  of  trritating  products  from  the  glands  ap[jareutly  con- 
nected in  some  way  with  disturbance  in  the  gastro-enteric  tract 

It  is  probable  also  lliat  various  forms  of  tiaderia  or  their  products 
may  cause  both  mechanical  and  clieniical  irritation  of  the  buccal  mucous 
mpmtirane.  Otu'  knowledge  of  the  bacteriology  of  the  mouth  is  as  yet, 
however,  so  linuted  that  we  can  scarcely  undertake  to  desEcribe  the  relation 
between  special  forms  of  bacteria  and  special  legions  ot  the  mucous 
menibrane. 

Pathology  akd  Symptoms, — As  the  lesions  which  are  seen  in  the  mouth 
of  an  infant  with  stomatitis  calanlialis  during  life  almost  entirely  dis- 
appear at  death,  and  as  very  few  post-moHem  exanunations  have  been 
made  of  these  lesions,  we  can  speak  of  the  patliology  and  symptoms  of 
this  disease  together. 

The  lesion  is  essentially  an  inflammatory  one,  and  occurs  in  different 
grades.  On  examining  the  nmeous  membrane  in  these  cases  it  is  seen 
itiat  tlie  entire  linmg  of  the  mouth  is  intensely  redtlened,  that  ttie  tem- 
peratur*^  of  the  mouth  is  increased,  that  there  is  usually  a  certain  amount 
of  swelling,  and  that,  although  Ihe  mucous  membrane  may  be  drj"  under 
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certain  circuinstaiires.  especially  at  first,  yet.  as  a  rule*  I  here  is  later 
a  h3^pei^ocr4;»Uon  of  nim-us  and  saliva.  The  blood-vessels  are  so  dis- 
tended and  their  walls  so  weak  that  the  slightest  traumatism  may  caost. 
ihetr  niphire,  and  the  saliva  fe  frequently  mixed  with  a  little  hlood.  In 
older  rhilth'en  the  mneous  uienibnme  may  be  considerably  swollen,  e^e- 
c'ially  behmd  the  ineisor  teeth.  In  addition  to  this  f^eneral  condiiion  of 
(lie  nUH.*ous  me^mhrane  nf  the  mouth*  at  times  Ihe  lips  are  found  In  W 
swollen  ami  nmch  reddened.  T)je  surfa(*e  of  tlie  mueous  irieTiibratie 
shows  a  number  of  small  round  prominences,  which  are  the  nmtupanius 
f(»Ilirles.  If  complete  occlusion  of  tlie  ducts  of  these  folhcles  ncrnrs,  jUTt'iil 
dilatation  of  the  ^land  will  take  jHace,  and  a  cyst  may  be  formed.  TliiSv 
however,  is  a  comparatively  rare  complication.  In  connection  with  Ihe 
distorbance  of  ttie  glands  in  the  mouth  the  lymphatic  jrlantls  an*  nsfudly 
involved  secondarily. 

When  the  catarrhal  condition  is  at  its  heiglit  the  mucous  membrane  b 
so  vulnerable  that  even  slight  traumatisms  may  cause  abrasions,  Tlie 
most  marked  symptom  of  stomatitis  is  pain.  The  infani  is  reslless^ 
usually  has  a  heightened  temperature,  and  refuses  to  take  its  nourish* 
ment.  The  saliva  is  acid  in  its  reaction,  and  when  secreted  in  lar^^e 
quantities  flows  out  of  the  moutti  upon  the  chin  and  ni*ik,  sometimes  , 
causing  considenible  irritation,  Tlie  tongue  is  drjatui  wliih'  nl  first,  ttjen 
becomes  of  a  grayish  color,  and  as  the  secretion  of  sahva  inereasi^s  the 
coating  of  the  tongue  is  washed  oft  and  its  sm'face  becomes  red. 

PaociKosis. — ^The  prognosis  of  stomatitis  catarrhalis  is,  as  a  rule,  good. 
Although  the  disease  does  not  run  a  detinite  couiBe,  yet  in  most  cases 
after  a  lew  days  the  pathological  condition  improves  and  the  sjinptoms 
grow  less  severe.  The  coui'se  of  the  disease  is,  however,  often  Imjrthened 
by  the  secondarj^  conditions  which  arise  from  the  gastric  dishirbances, 
which  may  be  caused  by  swallowing  the  irritating  secretions  of  the  ntouth. 
In  weak,  poorly  nourished  infants  who  refuse  to  nurse  or  to  take  the  focxl 
which  is  given  tliem^  serious  residts  may  arise  from  a  lack  of  sullicient 
nourishment »  so  that  in  these  cases  the  prognosis  is  always  grave.  In 
older  clnldren  the  prognosis  is  very  good. 

Treatment. — Although  stomatitis  catarrhalis  may  run  a  favorable 
course  without  any  treatment  wdiatever,  yet  there  an^  so  many  causei  1 
w^hich  may  prolong  its  course  or  give  ri^e  to  secondary^  aflections  that  it 
is  excee^fimgly  imporiaid  lo  treat  the  disease  at  once,  Ttu'  ijulication^ 
for  treatment  are  to  relieve  the  pain  and  to  allay  the  irritanon  of  the 
mucous  mendjrane  so  Ihat  a  sulTirient  amount  of  nourishmetd  may  he 
taken  by  the  infant  to  prevent  it  from  being  harmed  by  a  lack  of  nourish- 
ment or  by  a  secondary  disturbance  of  the  gasirtHenteric  tmct.  If  Hie 
cause  can  be  ascertained,  it  should  be  removed  at  once.  Ttie  loeiil  appli- 
cation of  a  one  to  two  per  eeid,  cold  solution  of  hii-arbonah*  ur  homle  of 
sodium  in  distilletl  water  is  indicated.  Tins  solution  should  be  used  very 
gently  every  half-hour  wdien  the  infant  is  awake,  by  means  of  a  <tn>pper. 
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and  ot casifiiially  on  a  fleaii  swab  of  absorb(*nt  roHon.  The*  infanl  slioultl 
be  syslerriatically  fed  at  regular  intervals^  wht^ther  il  reskis  or  not;  and 
if  it  is  nol  beinjf  nursed  or  will  not  suek  from  I  be  nipple,  a  carefnlly 
niudificd  01  ilk  at  a  teinpemlure  of  about  32.2°  C*  (90°  F.)  sliould  he  ad- 
nimistered  wiUi  a  spoon  or  dropper.  Tht^re  is  no  necessity  fur  givin^^  any 
ilrug  iritemally  in  this  disease. 

When  the  stomatitis  proves  to  be  intractable  and  tasis  for  more  than 
three  or  four  days,  I  he  nioulh  ean  be  gently  to  uc  lied  witii  a  cotton  swab 
wt?l  wiiii  a  one  per  tent,  solution  of  nitrate  of  silver-  This  should  be 
done  once  a  day,  and  the  nioutti  washed  carefully  with  cold  sterilized 
water  after  the  appliration. 

Wlien  there  are  any  abrasions  which  show  a  tendency  to  extend  or  to 
fonn  an  ulcer,  they  should  be  touched  witli  a  little  nitrate  of  silver  melted 
on  the  end  of  a  silver  probe.  These  abrasions  are  often  so  painful  tlial  in 
themselves  they  may  prevent  the  child  from  takini^'  its  food,  and  after  they 
have  been  treated  with  the  nitrate  of  silver  the  child  will  ol!en  again  take  its 
nourishment  reatlity.     The  following  case  represents  stomatitis  catarrhalis  : 

An  iufani,  six  months  aid.  was  reparled  in  have  been  silways  healthy,  an<i  in  have 
be«?it  nursed  l>y  iU  mother.  It  cut  its  first  U>oth,  ;i  niitidk*  knver  ineis«:ir,  when  it  was 
five  months  old.  Nothing:  abnormal  waa  notj(?ed  alioul  the  infanl  until  it  bt?came  fret- 
ful^ rt«^tless,  had  a  heightened  temperature  of  about  38.8^  C.  (i02**  F.).  and  vomited 
ocL'^sionatly.  Although  It  did  not  cry  a  i^reat  deal,  it  frequently  whimpered,  as  thouf^h 
in  pain,  and  kepi  pnOin^  its  lln^'er?!  lo  its  mouth.  A  few  days  later  it  refused  to  nur^e. 
When  ii  w;is  pul  lo  the  t>reast  it  appeared  to  be  hungry  and  would  take  hold  of  the 
ni|ipte  vigorously,  but  immedialety  afterwards  would  draw  its  head  away,  as  though 
suekino:  the  nipple  caused  pain. 

A  physical  eiaminution  showed  nothing  abnormal  except  in  the  mouth.  The 
mucous  membrane  of  the  mouth,  tongue,  and  jromij  waj  reddened,  and  small  raised 
spots  were  seen  corresponding  to  the  positions  of  the  muciparous  glaudi*.  The  mucous 
mf'nihrane  of  tlie  tongue  and  lips  was  somewhat  swTillen  and  hot,  and  evidently  sensi* 
tire  to  the  louche  Where  the  tooth  touched  the  tongue  the  inflammatory  condition  was 
especially  marked,  and  il  was  possibte  that  the  sharp  edge  of  the  tooth  was  the  original 
starting-poinl  of  tbt!  general  inflammation. 

Ill  thf*  above  case  the  inrlicatiotts  wen:*  for  active  treatmenl,  as  the  infant 
was  losing  in  weiglit  from  lack  of  solhcieut  nourishment  When  the 
Qioutli  is  in  this  condition  there  is  also  a  great  liability  to  other  diseases 
bt'in^iMiplanted  upon  iL,  as  the  mucous  membrane  is  ver}'  vulnerable  when 
a  jironounced  stomatitis  catarrhalis  is  present.  The  saliva  flows  from  the 
mouth  in  sucli  quantities  and  is  so  irritating  that  an  eczematous  condition 
is  likely  to  be  produt^ed  on  the  chin.  The  following  present) tion  will  be 
found  useful  in  such  cases : 


PaEiirRiFTioN    82. 
^feirk. 

Gimmina. 

E  !^»dii  t»oimti». , . -....,.       1|8 

GIvcerini  ..,..,...,.*.,.,,,..       T  i  5 
A^  dm^L ud  120  I  00 


Apoihcemy. 


B   i^f^dii  boratis , . , .  ^r,  xxs. ; 

Glyeeritn  _._,...,, 3  ii ; 

Aq*  de^tiL.. .,.,,,......  .  .ud   51  v. 
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This  should  bp  applit*d  every  hour  while  tht^  child  is  awake.  Thf 
chill  should  frequently  be  dried  gently  and  a  litHe  vaseline  applied  if  thi-n* 
is  any  erzema.  If  the  infant  is  unwilling  to  nurse  because  of  ttie  stoina- 
titis,  tlie  milk  should  be  ^nven  hy  means  of  a  dropper  regularly  every  two 
hours  until  it  will  again  take  the  breast.  Improvement  shouJd  be  ex- 
peeted  within  four  or  live  days. 

STOMATmS    HEKPETIOA. 

The  name  htTpdicu  has  been  adopted  for  the  next  form  of  stomatitis 
because  it  seems  to  represent  most  nearly  the  lesion  wjijctj  is  seen  on  lite 
mneous  menibrane»  althougli  it  is  not  delinitely  settled  that  it  is  a  tn3e_ 
herpes. 

The  disease  consists  of  a  catarrlial  stomatitis  in  the  eoume  of  wliieh" 
certain  lesions  resembling  sub-epithelial  vesicles  surrounded  by  an-M>te 
occur  irregmlarly  and  in  diflemnt  parts  of  the  entire  buccal  cavity.  This 
form  of  stamatitis  Iuik  usually  been  knr»\\Ti  as  stomatitis  aphtjiosa  {dtf^u.  an 
eruption  or  ulceration).  This  name  was  given  to  it  by  Bohn  as  distinctive 
fi'om  the  other  forms  of  stomatitis,  but  it  does  not  represent  the  affection 
especially  well. 

Etiology, — As  a  rule,  when  the  mncons  membmne  of  the  uifanTs 
mouth  is  in  a  normal  condiliun  it  is  nut  readily  att'eeted  by  tlie  various 
irritants  which  produce  its  special  diseases.  When  a  catarrhal  condition 
is  prc^sent  the  mucous  men  J:»rane  becomes  more  vulnerable  and  the  variofis 
di>^eases  liave  an  opportunity  to  develop.  This  apparently  is  illualmted 
in  the  case  of  stomatitis  heq^etica,  in  conjunction  with  which  aflwtinn  a 
catarrhal  stomatitLs  is  always  found.  No  cause,  either  local  or  jreneral, 
has  as  yet  been  detennined  for  this  disease.  Various  micro-orjmnt«iiiS 
have  been  observed  in  the  mouth  w^hen  it  is  affected  by  stoinalitjs  her- 
petica,  but  no  actual  ctmnection  has  been  discovered  belween  theni  and 
Uie  disease.  Ttiis  anei^tion  may  be  found  associated  willi  a  nun^lier  of 
other  diseases,  but  usually  occurs  alone.  11  does  not  seem  to  be  con- 
tagious, nor  to  be  especially  connected  witli  diseases  of  tlie  gastro-enteric 
tract  or  with  dentition,  althou^^h  it  very  cnmnionly  occurs  during  tlie 
dental  period.  It  appears  to  be  the  result  of  certain  deleterious  inlluetices 
whit^h  act  upon  the  nerve-centres  and  ppodnce  an  herpetic  efilt>rescenc<? 
on  the  mucous  membnine  which  corresponds  closfdy  tf»  I  hut  wluch  is 
seen  in  herpes  on  the  skin, 

PATHOiOGY  AND  SYMPTOMS, — ^^In  addition  to  llie  usual  lesions  of  a  sloma- 
titis  catarrhalis,  spots,  not  necessarily  symmetrical  nr  nntlatend,  of  diflerfnl 
sizes  and  of  dilferent  shades  of  white  or  gniyish  whiter  appeal*  in  various 
parts  of  the  mouth,  especially  on  the  inner  surface  of  the  lip,  on  tlie  side 
and  under  surface  of  the  tongue,  and  on  the  gums.  Tliese  lesions  ijo 
not  alTect  the  follicles  of  the  mouth,  and  the  efflorescence  cannot  be 
called  follicular,  as  it  is  closely  connected  with  the  mucip^irous  glatids. 
The  lesions  make  tlieir  appearance  with  great  rapiility,  and  develop  very 


DISEASES  OF  THE   MOLTH. 


tJ21 


ickly  from  a  macule  into  what  is  supposed  to  be  a  %'esirle.     The  ariion 

of  Hie  socretions  of  the  nioutti  upon  these  lesions  rieressarily  prevents 

Hhern  from  having  the  same  tk*finite  appearance  that  they  would  pivsenl 

■^1    tlie  skin.     The  course  of  tlie  disease  so  strong-Iy  simulates  that  of 

herpes  timt  at  present  it  would  seem  wise  to  eorisider  the  efflorest  eiu-e 

heriieti«% 

Tlie  general  appearance  of  the  efflorescence  when  at  ils  height  is  that 
of   a   sixb-epitlielial  vesicle,  soniewiuit  glLsteninjjr,  of  a  whitish-gray  color, 
^rici  surrounded  by  a  red  areola.     The  lesions  may  be  only  a  few  in 
"^^inber,  scattered  irrefrularly  over  the  paHs  of  the  mucous  membrane 
'^v|-iifli  I  liave  already  described.     At  iiuies,  however,  the  eftloreseence  is 
^^^wj  diffuse,  sometimes  appearing  as  minute  grayish  points,  which  may 
*^*-^ome  much    lai^^er  and    cover  the  murous  Jiiembrane  so  thickly  as 
^li'riost  to  simulate  a  false  membrane.     In  a  still  later  sta^^e  of  the  disease 
*-huse  lesions  may  bi'eak  down  and  form  small  supei-ficial  ulcers. 
^^       An  infant  or  young  child  attected  by  stomatitis  herpetica  presents  a 
^p<>n^  characteristic  appearance,     11  looks  dull  and  apathetic,  and  wishes 
^Po  lie  quietly  in  bed.     It  usually  has  a  heigiitened  temperature,  and  evi- 
dently suffers  from  pain  and  heat  in  its  mouth.     The  soliva  tlows  from 
the  mouth  in  large  quantities,  and  oth^n  irritates  ttie  chin  and  neck  lo  such 
an  extent  that  an  eczeinatous  condition  results.     The  child  refuses  lo  take 
its  noiUTshment^  and  is  very  iretful  and  restless.     These  symptoms  con- 
tinue fur  four  or  five  days  or  a  week,  and  sometimes  extend  over  a  period 
^^of  two  w^eeks,  the  disease  then  disappetuint,'  of  itself;  in  fact,  it  appears 
^ko  be  self-lirnited.     Unless  the  lesions  of  stomatitis  herpetica  are  compli- 
^^caled  by  tJiose  of  stomatitis  ulcenii^a,  tlie  saliva  is  lU'ver  fetid. 

PHo<ixosis. — The  prognosis  of  stomatitis  herpetica  is  very  favor-able, 
although  infection  from  other  diseases  may  take  place.  TJiis  latter  ocrur- 
i^nce  is,   however,  exceedingly  mre.     Relapses  are  very  unconmion  in 

(is  fonn  of  stomatitis,  and  the  lesions  usually  lieal  readily. 
Trbatke;\t. —There  is  no  internal  treatment  whicli  is  of  benefit  in  this 
sease.     The  mdications  for  treatment  are  to  allay  tlie  irritation  of  the 
ucous  membrane  and  to  pnn^ent  its  infection  by  some  other  poison. 
The  mouth  in  general  should  be  treated  as  lias  just  been  recommended 
^■b  the  case  of  stomatitis  cataiTlialis,     As  a  rule,  ver}'  little  treatment  is 
^Becessar}'  beyond  occasionally  cleansing    Hie    mouth  witti    ttie    solution 
^^Prescription  82,  page  619)alnjady  njentioned.     Ttie  ulcers  which  do  not 
heal  readily  can  be  touched  with  nitjate  of  silver.     The  feeding  should 
be  at  n.«gular  intervals  and  if  necessary  foR-ed. 


I  Pkle  XI,,  fHciiitf  l^a-tre  *}20,  represents  slumatitls  herpetica  in  a  boy  Tour  yesira 
old.  He  Wits  perfectly  well  until  two  days  previijus  t<i  the  apjw*arance  stiown  in  hie 
plate  ;  he  Uieii  began  tu  be  feverish,  was  resUess  at  night,  refused  In  take  his  food, 
and  seemed  quite  sick.  On  the  fulliiwing  day  the  entire  mucous  memhrfuje  nf  Uie 
mouth  was  found  to  be  affected  witti  stomatitis  catarrhal  is,  and  somewhat  later  the 
herpetic  form  of  stomatitis,  the  lesions  of  which  are  shown  iti  the  plate. 
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On  drawing  down  the  lower  lip  on  the  rij^hl  side  a  nuinl*er  of  smaJl  gi^jish^whiie 
spots  surrounded  by  a  somewhat  de*^per,  reddf*ni*d  mucous  memhnme  were  seen.  k\ 
a  litUe  disbxnce  from  them,  on  the  left  side  of  the  lip,  close  to  the  gum,  wa^  appar* 
entlya  sub -epithelial  vesicle.  On  the  inner  side  of  the  lower  gum  one  of  the^e  yesid*^ 
had  broken  down,  and  a  small  superfieial  ulrer  covered  with  m  gra^ish'Wbite  exudation 
was  sr^en.  There  were  also  lesions  of  the  i^me  veaiculiir  character  along  the  left  edg« 
of  the  tongue.  The  entire  mucous  membrane  of  the  moulh  was  inii^nsely  reddeiieil, 
and  the  case  illustrated  stomatitis  catarrhal  is  as  well  a^  slomatitis  herpeti*^. 

The  child  absolulely  refused  to  Lake  food,  and  so  it  hiid  to  bf*  forced  upon  him. 
In  a  few  d^iy;^  the  more?  severe  *^tagt?  of  fbi?  disea^^se  pai^&ed  awav  and  he  took  his  frxid. 
The  treatment  was  to  bathe  theinllamfd  mycous  membrane  with  cold  sterilij&ed  water, 
und  small  quantities  of  an  alkaline  modi  lied  milk  were  given  to  him.  As  this  ehiM 
appeared  lying  with  bis  eyes  half  closed,  wilti  ttush^^d  cheeks,  in  an  apalht*tir  con* 
dilion,  oeaisionally  whimpering  as  if  in  pain,  and  with  Ibe  saliva  llowini^  contin- 
uously from  his  mouth  on  the  [lillow,  one  could  readily  diagnoslieate  the  diseue 
stomatitis.  When,  in  addition »  the  characteriislic  let^ions  of  the  mucous  membnuie 
irregularly  distributed  throughout  the  buccal  cavity  are  noticed,  and  no  evideuee  of  4 
membranous  exudation  can  be  found,  there  need  he  no  doubt  as  to  the  diagnosis.  In- 
ternal remedies  are  not  needed  in  a  case  of  this  kind.  Chlorate  of  pofcis^ium.  whieh 
IS  so  commrmly  used  in  all  diseases  of  the  mouth,  is  not  indicated  in  the  formed  of 
stomatitis  which  have  |ust  been  descritwd* 

In  connection  with  this  fonii  of  stomatitis  may  be  inentioned  rerlajn 
lesions  occurring  in  the  mouths  of  new-born  hifants  which  hai^e  beeo 
called  Bethufr'it  aphlha\  These  lesions  consist  of  sntall  BUpeHicial  ulcei? 
usually  havinn'  a  ^^rayish  coating,  attd  appearing  on  the  posterior  part  of 
tlie  Itard  palate  and  on  the  .soft  palate.  They  are  now  supposed  iiol  lo 
represent  a  specific  disease,  but  to  be  the  result  of  Iraumatisni,  such  «s 
may  arise  from  a  badly-shape{|  rubber  nipple  or  from  undue  violence  in 
washhjg  the  mouLli, 

They  are  to  be  treated  as  any  local  irritations  of  tlie  mouth  should 
be, — imniely,  by  removing'  the  cause,  applyin^^  a  solution  of  bit-arboiiali* 
of  sodium,  and,  if  necessary,  touchinjr  them  with  t titrate  of  silver. 

grOMATmS    tJLOEIROSA. 

By  stomatitis  ulcerosa  we  mean  a  peeuliar  pathological  process  of  the 
mucous  membrane  of  the  mouth  occunin^^  only  when  there  are  teeth 
and  alTecting  the  gmiis  around  the  teeth. 

Etiology, — This  affection  of  the  mouth  may  occur  in  the  course  of  a 
number  of  diseases,  nohibly  in  scorbutus.  It  may  also  be  produced  by 
the  internal  adnriniKtration  of  such  mineral  poisons  as  arsenic,  lead,  or 
mercur) .  Occtisionally  it  may  occur  as  a  local  affection  without  known 
cause,  but  it  is  probably  produced  by  tlie  irritation  of  some  form  of  iiiicro- 
organism  not  yet  determined,  although  the  pyoj^enic  bacteria  are  very 
conmionly  present* 

The  most  common  form  of  stomatitis  ulcerosa  produced  by  the  nnneral 
poisons  is  that  which  is  seen  in  connection  with  merciunal  salivalion. 

As  in  the  other  forms  of  stomatitis,  it  is  probable  that  the  mucous 
membrane  is  first  affected  by  a  catarrhal  process  which  renders  it  vuJ- 
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nemble  to  the  spceial  irritation  wliich  proilrieefi  slniTiatitis  ulcerosa.  This 
prrreding  stoinaHtis  eatarrhalis  may  be  proilMced  directly  by  local  irri- 
tation ill  tljo  iiioiitti  itself,  or  may  be  the  result  of  some  disturbanee  of 
the  ij'eneral  system.  For  this  reason  stomatitis  ukerosa,  as  a  rule,  does 
not  i\ffe(i  primarily  a  healthy  individuah  Thus,  a  poorly  nourished  child, 
and  one  whose  mouth  is  not  properly  tared  for,  will  be  more  apt  to  have 
this  disease  develop  than  one  who  is  correctly  fed  and  whose  mouth  is 
clean. 

Pathology. — The  pathological  condition  is  one  of  necrobiosis  ;  that  Is, 
there  is  softening  as  well  as  death  of  the  tissues.  The  disease,  aJthough 
startin^^  in  the  mucous  membrane,  may  extend  to  the  periosteum,  and 
even  produce  necrosis  of  the  bone<  It  begins  at  the  free  border  of  the 
gtims«  and  can  extend  in  all  directions,  but  it  never  passes  beyond  the 
mucous  membrane  of  the  mouth.  The  softening  of  the  tissue  not  only 
changes  its  consistency  but  also  renders  it  more  movable,  and  in  this  way 
the  gums  at  times  become  so  swollen  and  loosened  that  they  may  entirely 
cover  the  teeth. 

Symptoms* — Stomatitis  ulcerosa  is  usually  preceded  by  modemte  consti- 
tutional symptoms,  suih  as  fever,  loss  of  appetite,  and  fretfulness.  The 
mucous  membrane  of  the  gurus  at  the  tree  mai^'in  of  the  teeth  becomes 
reddened  and  soon  bej^nns  to  swell.  The  normal  cunx*  of  tlie  gum  be- 
comes almost  a  straight  line  and  covt^rs  the  lower  part  of  the  teeth.  The 
gums  in  the  space  between  the  teeth  remain  unaltered  at  tirst.  The 
mucous  membrane  then  begins  to  change  in  color  and  becomes  puri>lish. 
Extreme  congestion  and  softening  of  the  tissues  allnw  hemorriiage  to 
take  place  from  the  slightest  pressure.  Although  the  anterior  surface  of 
the  gums  is  most  commonly  affected,  yet  in  severe  cases  the  posterior 
surface  is  also  involved.  As  the  process  develops  further  the  gum  be- 
comes more  and  more  loosened  as  it  extends  over  the  teeth.  A  nmco- 
punilent  secretion  collects  between  the  gums  and  the  teeth  and  causes  a 
fetid  odor.  According  to  Forchheimer,  a  yellowish  seam  tiieti  a}>peaj^  at 
tlie  lop  of  the  swollen  outline  of  the  gum.  This  is  doe  to  the  mnleeular 
destniction  which  has  already  begun.  This  seam  is  at  first  very  narrow, 
but  later  it  may  become  broader  and  involve  almost  the  whole  of  the 
gum.  in  connection  with  this  characteristic  appeai-ance  of  tlie  gums 
there  is  a  great  hypersecretion  of  saliva.  At  tlie  height  of  tlie  disease  the 
child  e^^dently  suftei^  from  pain  in  the  moutli,  cries  a  great  deal,  and 
mpiflly  emaciates.  The  lymphatic  glands  are  usually  swollen,  and  remain 
so  until  the  disease  has  ended.  WTien  the  yellowish  inaterial  wiiich  con- 
stitutes the  seam  already  referred  to  is  removed,  an  ulcerated  surtace  will 
be  found  beneath.  Alt!  in  ugh  stomatitis  ulcerosa  may  begin  about  any  of 
the  leeth,  its  most  common  start hig-poii it  is  around  the  lower  incisors. 
As  the  disease  unproves,  the  gums  gradually  become  less  swollen  and 
congested,  ndurning  to  their  normal  relation  to  the  roots  of  the  teeth, 
and  the  ^ivation  disappears. 


624  "^  ~^m^  PEDIATRICS. 

DiAuNosis.^ — The  ttiflereiitia!  diagnosis  of  stomal iHs  uieerosa,  whrn  ttwT 
lesions  uf  the  dLst^ase  are  marked,  presents  no  difficQlty,  Althoogb  an 
herpetic  efflorescence  may  occur  coiiKudently  with  the  ulcerative  fomi, 
yet  the  pictures  of  the  two  diseases  are  so  different  tliat  we  know  at  orj<:e 
that  we  art*  dealing  with  two  affections  rather  tlian  with  one.  There  is 
no  otlier  disease  of  the  mouth  in  which  the  gmns  assume  the  piir|>]isii 
hue  and  the  swollen,  sotl,  and  loosened  condition  which  are  ehararler- 
istic  of  stontatitis  ulcerosa. 

pROtiNosis,*— The  prognosis  of  stomatitis  ulcerosa  dependjs  upon  its 
cause  and  whether  it  is  treated  or  not.  The  leudency  is,  however,  after 
a  variable  period  of  discomfort  to  tlie  chtkU  for  Ihe  disease  in  disiappear. 

If  the  affection  is  the  result  of  one  of  the  constitutional  diseases,  such 
as  syphilis  or  scorbutus,  it  disappear  If  the  treatment  of  the  spetific 
disease  is  beneticial,  otherwise  it  continues,  and  may  finally  lead  to  death 
by  exhaustion. 

Treatment. — The  local  form  of  the  disease  ts  best  treated  by  llie 
hiternal  administration  of  ciilorate  of  potassium  or  by  this  drug  in 
solution  used  as  a  %vash  for  the  mouth.  Chlorate  of  potassium  nmsi, 
however,  be  y^ven  with  great  precaution  to  infants  and  children,  as  in 
certain  cases  it  acts  as  a  poison,  some  infants  being  affected  by  even 
miiuite  doses.  The  symptoms  whii^h  show  that  chlorate  nf  [K)tassiinn  is 
produting  deleterious  etlects  in  infants  who  are  most  likely  to  be  affected 
by  the  drug  are  drowsiness  and  suppression  of  urine,  mth  weakness  of 
the  heart  and  sonietinies  cyanosis.  When  these  symptoms  follow*  the 
administration  of  the  drug,  it  should  be  omitted  at  once  and  a  sinjple 
wash  of  borate  of  sodium  used.  Chlorfde  of  potassium  when  given  in- 
temally  has  been  found  to  be  secreted  in  tiie  saliva  within  five  or  t€»n 
minutes,  and  thus  has  an  opportunity  of  producing  a  direct  effect  upon 
the  lesions  of  the  gums.  The  doses  of  chlorate  of  potassium^  wliich,  it 
tias  tieen  found,  can  be  safely  adniinlstered  to  infants  and  children,  should 
be  remembered  when  prescribing  the  drug.  Table  70  gives  the  minitnum 
doses  which  can  safely  be  taken  in  the  twenty-four  hours  at  different  ajres, 
and  which  are  sullknent  to  produce  the  specific  effect  of  the  drug  in  treat- 
ing cases  of  stomatitis  ulcerosa. 

TABLE    70. 

Am&imt  ©^  CMoroie  of  PtttitSJifitim  whwh  mn  /«■  mfti^  tfiven  in  TSt^eHt^ffmr  Hnttrm  nt 

U nder  1  year  ..,.,..,,,.,..*,.. .,.♦,.♦,,.» ,...  I    0 

lto2yettrB ...-*,....., ..,..* ..„,^..-..,  1    3 

2  to  (i  yeai*  ..*..,..*.,.-., * . ,  - *  2  0 

e  VoSymn .,,,., ,,.  .,,..* 3'« 

8  Uj  14  year* * , , .  a  0 


In  order  that  the  chlomte  of  potassium  shall  produce  the  best  effects 
it  should  be  given  frecjuently.     The  total  amount  for  twenty-four  hours 
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which  is  to  be  piven  at  any  s|.iet  iai  iv^v  is  to  be  placed  in  a  tumbler  and 
dissolved  in  as  many  hiblespoonfuls  uf  slerilizod  water  as  there  are  doses  to 
be  given  within  the  twenty-four  hours.  Let  us  suppose  that  the  number 
of  hours  which  the  child  sleeps  is  ten  :  tiien  fourteen  tablespoon fuls  of 
the  solution  should  be  prepared »  anti  the  child  should  be  given  one  table- 
^pfKinful  every  hour  when  it  is  awake.  The  administration  of  chlorate  of 
potassium  at  first  usually  produces  considerable  smarting  and  pain  in  the 
mouth  as  it  passes  over  the  inflaTJied  surface  of  the  mucous  membrane. 
These  symptoms,  however,  last  for  only  a  short  lime,  usually  disappearing 
entirely  after  tliirty-six  to  forty-ei|iht  hours. 

Under  this  treatment  ttie  disease  is  ordinarily  cured  in  a  week  or  ten 
days*  The  treatment  should,  however,  be  continued  for  a  number  of 
days  after  the  mouth  is  apparently  entirely  well. 

When  deeper  ulcendion  has  taken  place,  its  disappearance  may  some- 
times be  expedited  by  tlie  application  of  nitrate  of  silver.  When  a  se- 
questrum tias  formed,  it  must  be  removed.  Frequent  washing  of  the 
mouth  with  sterilized  water  administered  by  means  of  a  dropper  is  also 
very  important,  especially  after  the  taking  of  food.  An  alkaline  diet  is 
indicatefL 

Pliit«  XI,,  facing  pagi?  6 20 » represents  a  case  of  j^lomatitis  ulcerosa  in  an  infant 
len  months  old,  in  whose  mouth  were  shown  the  characteristic  lesions  of  the  disease. 
In  ttiis  Ci^se  the  disease  happened  to  be  secondary  lo  scorbiilus,  Itie  affection  for  whic?.h 
iha  infant  was  treated* 

The  infant  had  six  teHh,  antj  the  mucous  memhranf  wasalTected  onJy  at  the  junc- 
UoR  of  Ihe  gums  with  the  free  surface  of  the  teeth.  The  other  parts  of  Ihe  mucous 
memhraneof  the  mouth  were  reddened,  hul  not  markedly  so.  The  portions  of  Ihe  i^-ums 
airect**d  were  swollen,  purplish,  loosened,  and  almost  coverefl  the  tet-th.  There  was  a 
considerable  flow  of  aalivu,  with  a  fetid  odor  from  the  mouth.  An  appearance  of  this 
kind  is  diagnostic  of  stomatitis  talcerosa. 


The  following  case  of  stomatitis  ulcerosa  was   apparently  of  local 
origin  : 


I 


A  girl,  three  and  a  half  years  old,  had  always  been  healthy,  iind  had  had  no 
diseases  of  any  kind.  She  iK'gun  to  have  loss  of  appetite,  a  temperature  varying  from 
38,3°  lo  39.4^  a  aor  lo  103*  F.)*  and  to  he  ver)'  fretful.  Three  days  later  Ihe 
fums  were  noticed  to  t>e  swollen,  lo  be  of  a  dark-red  color,  and  her  breath  had  a  fetid 
odor*  ^tic  was  riiLher  upatlietic  and  wished  to  remain  in  bed.  There  was  considerable 
■alivrntion.  During  Ihe  lirsl  Ibree  days  her  rMt*tIessness  was  so  excessive  at  night  that  0.3 
fr&mme  (5  grains)  of  brt>niiile  of  potassiuni  had  to  be  given  to  her  to  produce  sleep. 

In  two  or  three  days  more  the  disease  ran  its  course,  and  entire  recovery  took  place. 

BTOMATmS   MYCETOQENETIOA. 

There  are  three  forms  of  vegetable  pardsites  whkh  occur  in  or  upon 

the  hainan  body  :  (1)  bacteria,  or  llssion-fnn^^i  (srhizomycetes) ;  (2)  yeasts, 

or  yeiist-funtfi  (sacchai-ouiyeetes) :  (3)  nuJuhU,  or  nioukRungi  (hyphoniy- 

tetes)*    The  changes  ui  ttie  tissues  which  are  due  to  fuiig-i  are  termed 
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fm/aiof/en^lc  nutamorphmh^  <ind  thus  the  pathologiral  coiicUlioiis  in  the 
mouth  wliir^li  are  produced  by  any  of  these  forins  of  fungi  may  be 
designated  by  the  general  temi  inifcdm/eneika.  Under  this  general  head* 
iug  of  mycetogenetica  we  can  include  the  various  fonns  of  stomatitis 
wliich  are  caused  by  huigi. 

Stomatitis  Hyphomycetica  (thni»k\ — Etiology. — The  disease  whii* 
is  commonly  called  thrush  is  produced  by  a  fundus  which  finds  Ws  nidiis 
upon  the  surface  of  the  mucous  membrane  of  the  mouth,  usnally  in 
young  infants.  This  fungus  was  formerly  supposed  to  be  the  aJffium  rtlhU 
vufiif,  but  it  is  now  known  not  to  be  this  organism,  aud  tlie  pn**  ise  form 
of  mould  which  it  represents  has  not  yet  been  detenu iJied.  AV'e  meivly 
know  that  tliis  growth  of  thrush  is  one  of  the  mould- fnngi,  and  we  cafi^ 
tlierefore  at  present  only  classify  it  as  stmmdtlija  hyphmnyvtHm, 

The  moulds  are  complex  in  their  slructuit?,  and  as  eommonly  dc^! 
scribed  consist  of  a  series  of  delicate  Jain  ted  threads  (mi/celium)  in  whi<h' 
spores  are  developed.     Hyphomyeetic  growth  is  characterizt*d  by  havii 
the  spores  naked  on  conspicuous  ttireads,     Tlie  fungus  of  thrush  may 
ibmul  on  any  of  the  mncons  niembmnes  of  the  body.     II  has  also  bee 
found  in  various  oi^gans,  as  in  ttie  brain  and  the  lungs,  and  from 
surface  of  ulct-rs  it  has  on  rare  ot^casions  penetmted  tJie  blood-vesst*!s^ 
and  given  rise  to  visceral  metastases.     The  usual  place  for  it  to  appear, 
however,  is  the  mucous  membrane  of  the  mouth.     It  is  a  local  disease-, 
and  may  occur  in  the  mouths  of  healthy  children  as  well  as  in  llioi 
who  are  diseased.     It  is  more  likely,  however,  to  be  ingraft eil  upon 
diseased  tlian  upon  a  healthy  mucous  mend>mne,  in  aceoniaiice  vnth  thi 
rule  which  1  have  already  stated.     A  catarrhal  condition  of  the  nuico 
membrane,  by  displacing  the  epithelial  cells  and  thus  interfering  with  their 
protection  of  the  mucous  mend)mae,  alfords  the  readiest   means  for  the 
development  of  the  fungus  of  tlirush*     It  is  therefore  more  likely  to 
found  in  the  luoulhs  of  children  who  are  suffering  from  various  dii^easr 
or  who  are  ill  feared  for.     It  may  be  carried  to  the  mouth  in  various  way 
either  on  dirty,  nipples  or  by  the  finger* 

Pathology. — Tlie  growtli   may  take  place  on   both   squamous   and 
cylindrical  epithelium*     Accor<iing  to  Forcliheimer,  the  first  lodgement  uf 
the  fungus  comes  between  the  epitlteliat  cells  of  the  mouth,  and  from^ 
this  the  growth  works  its  way  under  tlie  free  surface  of  the  mucous  mem- 
brane.    When  directly  on  llie  free  suriace  the  growi:h  is  not  so  luxuriant 
and  is  principally  hi  the  mycelium  form.     In  the  case  of  a  mucous  m<*ru-| 
brane  lined  by  l!at  or  squamous  epithelium,  the  growth  is  facilitated  hf\ 
tlie  relation  of  the  cells  to  one  another,     in  a  membrane  lined  by  <:ylin- 
drical  epitlielium,  the  growth  takes  place*  but  not  so  readily,  because  fhere 
is  but  one  layer  of  cells.     After  the  first  development  the  growth  goe 
on  verj*  rapidly,  and  after  it  has  found  a  nithis  the  ct^lls  are  piistied  asid 
and  are  stirmunded  by  mycelium,  the  whole  presenting  the  chamcteristi 
appearance  of  thrush.     The  growth  begms  in  small  spots,  sometiinc*^  otie^ 
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etiines  luorej  and  at  times  the  entire  surface  of  liie  mucous  niuijibrane 
is  eiivert*d  with  it.  The  fungus  develops  within  the  epithelimn,  aud  it 
requires  considerable  rubbing  to  remove  the  gnjwth. 

Symftojis, — An  attaek  of  thrush  usually  begins  with  local  syiuptonis 
of  catarrhal  stomatitis.  At  times,  however,  no  syiiipionis  are  ijn.*aent, 
the  fungus  being  the  first  abnonnat  condition  whieh  is  noticed.  Tlie 
appearance  of  the  fungus  resembles  closely  that  of  cuniled  unlk,  though 
it  is  often  of  a  nit  Iter  grayish  color.  It  does  not  look  like  a  membranous 
exudation^  but  is  raised  in  small  patches  above  the  level  of  tlie  nmcous 
menihrane.  The  fungus  usually  develops  on  the  iniier  tionh^rs  of  the 
Ups,  on  the  gums,  on  the  tongue,  and  on  the  hard  and  the  soil  palate*  It 
may  eictend  to  the  tonsils  and  pharynx,  and  even  into  the  oesophagus.  In 
the  latter  locality  al  times  it  tias  been  found  to  grow  so  thickly  that  the 
lumen  is  almost  entirely  occluded.  The  local  symptoms  are  iomnumly 
f hose  of  a  mild  catarrhal  stomatitis,  Tlie  geneml  symptoms  depend  upon 
the  extent  of  the  loeal  disease  from  wliich  tite  infant  issuficring.  Infants 
aflTeLied  with  this  disease  soon  become  atrophic,  Q'om  a  lack  of  proper 
nourishmenl,  as  they  are  often  unwilling  to  take  their  food  or  cannot 
swallow  it  witliout  diiliculty. 

DiAtiNOSts. — The  difterential  diagnosis  is  seldom  diltlcult  to  make. 
CunlliHl  masses  of  milk  on  the  inner  surfaces  of  the  lips  and  on  the 
gums  ujay  resemble  closely  the  fungus  of  tlirush,  but  the  former  is  easily 
wi[jed  away,  while  Uie  latter  is  dilTicult  to  dislodge.  The  disease  is 
detinitively  deternuned  by  placing  some  of  the  growth  under  the  micro- 
scop€f  where  it  presents  characterislic  appeaiunces. 

Prognosis. — The  prognosis  of  thrush  varies  accorrling  to  the  general 
condition,  the  vitality,  and  the  age  of  the  subject  on  whom  it  is  en- 
grailed. The  disease  may  last  intlefuiitely  if  tlie  mouth  is  not  carefully 
tn/ated,  and  its  prolongation  may  render  the  prognosis  more  gnive.  When 
the  growth  is  verj^  ext*-usive,  as  in  tlie  cases  in  which  it  has  invaded  the 
cesophagus,  the  prognosis  is  very  unfavorable.  In  these  cases  tlisturhances 
of  the  gastro-enleric  Iract  are  apt  to  arise  and  to  increase  the  likeliliood 
of  a  fatal  issue.  As  a  rule,  how^ever,  if  the  infant's  health  can  be  ntain- 
lauied,  and  if  the  local  treatment  is  earned  out  thoroughly,  the  prognosis 
is  favorable. 

Treatsient,^ — The  treatment  should  be  directed  to  Ihe  local  care  of  the 
mouth  and  to  supporting  Ihe  strength  by  proper  nourishment  and  stimu* 
lanls  until  the  fungus  has  been  eradicated.  Care  should  be  taken  that 
cvLT\dlnng  connected  with  ttu^  infant,  especially  the  nipj»les  and  bolUes 
ffLun  which  it  is  to  be  fed,  shoulrl  be  aseptic,  so  that  it  shall  not  be  con- 
Ilnually  reinfected  or  infect  other  children.  The  mouth  atler  each  feeding, 
and  also  between  the  feedings,  should  t>e  thoroughly  and  somewhat  vig- 
orously rubbefl  with  the  solution  which  has  already  been  reconuuended  in 
the  treatment  of  stomatitis  catarrhalis. 

len  tlie  disease  is  in  the  oesophagus  it  is  best  treated  by  the  intro- 


on  of  a  soil  nibhor  tube,  in  order  tliai  llie  ^owiii  may  iMiis  b*^  iiit'- 
c  h  ail  ic  ally  soparalcd  fro  in  Ur'  nuicous  nieiiihraiir. 

In  nmny  cases  the  disease  is  very  in Irai' table.  No  special  dnig  appears 
to  be  of  use  in  these  cases,  and  Ihey  can  be  f  nred  only  by  the  unrt*rnitliii^' 
and  patient  removal  of  the  growtli  as  just  described. 


Plati!  XL.  faHTi(<  papt^  62ft.  ThnisU,  represerils  the  mouth  of  un  infiuit  thtvf 
monllis  old,  wh<3  rcfusc^d  to  luke  tlie  iioltli*  for  it  month,  was  t*iniu;iat«»d  ttnd  fn^tfiil, 
and  !it  times  vonnted* 

A  curofuJ  physL€XL]  examination  I'aUed  lo  detect  anytliin|^  tttumrniaj  e^ct^pl  in  the 
iiifiint's  mouth.  Un  gently  depressing  the  ton|(fUe  and  lower  jaw,  it  was  set^n  that  tlir 
soft  arrd  ttie  tiard  palate,  the  ton|jfUe,  the  ^um^,  and  the  inner  s^jrface  of  iUv  lips  wen* 
covert^d  idmosl  entirely  with  white  and  i^rayif^h-whit*?  nta,ises,  in  teic*are  somewh^il  rr- 
senibtinK  eurdted  milk,  and  rising  above  the  level  of  ttie  epithet iutii.  Hetwet-n  thf 
patches  (he  mmous  membrane  was  reddened.  Tliere  was  a  nioderatt^  flow  of  s^dhi 
This  n^orhid  frrf3wth  apparently  did  not  extend  into  the  pharynx*  The  patrhe*  con  Id 
not  be  removed  readily,  as  would  l>e  the  case  if  it  were  curdled  milk^  and  the  jrrtiwth 
evidently  pjtssed  between  the  epithelial  cells*  dow*n  to  the  *inderlyin^  mudiis  mem- 
brane, wtiere  it  was  tinld  so  close!y  that  it  r«Mjuirf*d  eonjiidernhle  rubbing  lo  sepfiratp  it. 
In  this  case  the  gntwlh  Wiis  so  extens^ive  that  it  ainiuialed  a  mernbriine  in  some  plrir»>, 
Init  iU  ifene rally  roughened  surface,  it^^  ett*vation  above  the  level  of  ttie  muroos  m^-m* 
brane.  and  the  characteristic  appearances  in  other  parts  of  the  moulJi  rendered  its 
reco|rnttion  quite  simple. 

On  placing  some  pari  ides  of  this  j^rowfh  In  irlyoerin  under  fhe  mirrasrn|ir  a 
tangled  nia^s  of  fine,  almost  trannlucenl.  memhered  threads  were  seen  lis  repireseiil£4 
in  Fig,  130, 

Fig,  136. 


■--.■:^ 


Mycelium  of  thmjih  intcftpeised  with  *iM>re»  ani  ffttty  (1pgtfa»f»l#<l  ndb.    \\rm  r^wrr  Zdpi  Oc.  %, 

CMi}ect1vo  tiD,  idyGvrin.> 

Inten^persed  among  (best*  threads  were  brijrh!,  iflisiteninjr,  ovul  hfMlies,  which  wrr*^ 
li^e  formed  spores,  ititd  also  fatJy  dej^nerated  cells  and  lli»e  di^lritus.  TUla  n>i]ibi« 
nation  of  appearances  represents  the  pathological  processes  which  we  (ind  in  thnisb. 


DISEASES  OF  THE   MOUTH. 


629 


Fig.  LSI  represents  sorn^  shreds  from  tlie  ?iun<^  sperirm^ri.  biiL  much  more  highly 
mi*fi)iiied.     In  this  speciiiieti  ccm  be  n^ni  the  fcirmatiutiorthe  3piire:$  in  thi^  rnycetium. 

Flu.   13L 


•%A 


ThTtash  fhriwJnt  the  l^rmatton  of  i^wirm  h\  the  myceamm.     (Idm  IM^.  a.  homnffin.  tminer-  'id  mm.) 


Stomatitis  Pseudo-Membranosa,^ — Under  this  heading  I  shall  merely 
refer  to  those  pseufki'menibrarifiiis  conditions  which  occur  in  diphtheria, 
tuberculosis,  syphilis,  and  diseases  of  a  like  class.  The  tbnner  two  are 
so  rarely  seen  in  the  nmcuus  membrane  of  the  nimith  that  H  is  not  neres- 
sar>*  to  describe  them.  The  lesions  which  occur  in  the  mouth  in  syptiilis 
tiiive  already  been  described  when  speaking  of  that  disease. 

StomatltiB  Oangrsenosa  (noma,  cunerum  am). — Stomatitis  gangne- 
ncisa  is  tlie  rarest  and  must  fatal  fonn  of  stomatitis  which  occurs  in 
childreiL  It  is  usually  met  with  between  the  ages  of  three  and  seven 
years.  It  is  a  disease  characterized  by  a  gangrenous  process  whicli  begins 
on  the  gums  or  on  the  hmer  surflice  of  the  cheek  and  spn^ads  witti  great 
mfiidity  to  the  adjoinhig  tissues,  all  of  which  can  be  involved  and  quickly 
destrcjyed 

EnoLotiT.— It  is  probable  tiiat  there  \s  a  specific  germ  whicli  causes  this 
disease.  This  oi^anism  has,  however,  not  yet  been  determined.  It  is 
supposed  that  it  does  not  attack  a  healthy  mucous  membrane,  and  that 
one  of  the  other  forms  of  stomatitis,  especially  stomatitis  catarrhalis,  arrd 
in  some  cases  stoniatitis  ulcerosa,  precedes  it.  Furthermore,  stomatitis 
pan^rnenosa  seldom  attacks  healthy  children,  but  usually  affects  those  who 
have  other  diseases  ami  are  greatly  debilitated.  It  occurs  most  commonly 
secundarily  to  the  acute  exanthemata,  especially  measles.     The  dise^ise  JB 
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also   said    to    rosuU    from    the   administration  of  mercarj'  in   loo  larpi 
doses. 

It  begins  as  a  reddened,  hard  spot  in  the  mucous  membrane,  usually 
of  the  cheeL     This  soon  becomes  gangrenous  and  extends  mpidly  tim^ugti      ' 
^the  eiitiro  thickness  of  the  cheek,  produchig  perfo ration.    It  may  also  exlead 
laterally  in  all  directions,  at  Lacking  the  bone  as  well  as  the  other  IJEsues. 

Symptoms.— The  first  symptom  which  is  apt  to  be  noticed  is  the  gan- 
grenous odor  whicli  comes  from  the  mouth.  On  examination  an  utcer 
will  be  found  wliich  tends  to  spread  rapidly.  The  cheek  becomes  mucli^^ 
swollen,  is  hard  and  oedematous,  the  cede  ma  especially  aJfeetin^  tlt6^| 
tissues  under  the  eye.  The  gangrenous  process  extends  very  mpidly, 
at  times  destrojing  large  portions  of  the  lace,  and  also  invohnng  tlie 
bones,  wliich  become  denuded.  The  teeth  become  loose  and  fall  ouL 
Ttxe  odor  from  the  gangrenous  tissue  is  excessive.  The  ilow  of  salii^  is 
very  much  increased.  The  degree  of  suffering  which  the  ciiildreQ 
undei^^o  varies  ver>'  nuieh ;  sometimes  it  seems  as  if  they  suffered  m 
pain  whatever.  The  temperature  varies,  at  times  being  raised  and 
being  subnormal.  The  pulse  is  weak  and  rapid.  The  appetite  is  diniic 
ished,  and  the  children  an?  likely  to  have  diarrhoea,  probably  due  to  tt 
infectious  nature  of  the  products  of  the  mouth  which  are  swallowe 
Hemorrhages  are  rather  rare,  according  to  Fon'hlieimer,  as  the  blood-" 
vessels  are  usually  filled  with  thrombi.  Secondary  affections,  sucli 
catarrhal  pneumonia  from  the  inhalation  of  septic  material  are  not  iir 
common.  The  child  may  die  from  one  of  these  secondary  afTections, 
it  may  become  more  and  more  weakened  by  the  local  condition,  and 
unless  the  morbid  process  is  arrt^sted  it  will  die  eventually  from  exH 
hauslion. 

DiAtiNOsis. — The  diagnosis  of  this  disease,  except  in  its  earlli-r  stag 
is  not  difficult.     At  times,  however^  a  local  ulcerdtive  process  prothict^i 
by  a  decayed  tooth  may  sinuilate  closely  stomatitis  gangnenosa.     In  tiie5 
cases  the  diagnosis  is  made  more  didficult  by  the  fact  that  tlie  tissut*s  of 
he  cheek  may  become  hard  and  look  as  though  perforatimi  might  tak^ 
place.     Coincidently  with  this  condition  tlie  ulceration  of  the  gum  and 
often  of  the  mucous  membrane  of  the  cheek,  with  the  foul  odor  which" 
emanates  fmm  it,  makes  ttie  similarity  of  the  two  diseases  very  etriking^j 
In  simple  ulceration  from  a  tooth,  however,  active  local  treatment  witl) 
solutions  of  myrrh  or  of  soda  combhied  with  frequent  washing  of  till 
mouth  with  sterilized  water  is  soon  followed  by  marked  improveiui^nl 
w^hile  when  stomatitis  gangrdenosa  is  present  the  morbid  process  ctm^ 
tinues  to  extend. 

Prognosis.— The  prognosis  in  cases  of  stomatitis  gangnenosa  whicf 
are  untreated  is  almost  universal ly  fatal.  Cases  liave  been  known,  how- 
ever, in  which  a  line  of  demarcation  has  foniied  around  the  gangrenous 
spot,  granulations  have  arisen,  and  cicatrization  has  followed,  leaving 
extensive  scars.     If  the  disease  is  treated  by  extirpation  of  the  disea 
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lissuos  ill  the  very  beginning,  tlie  prognosis  becomes  more  favorable. 
When  Uie  disease  has  perforated  the  cheek  and  the  gangrenous  process 
has  become  extensive,  tlie  child  is  seldom  relieved  even  by  sni^cal 
treatiiienL 

TitEATMENT.— Care  should  be  taken  when  a  child  is  affected  witli  a 
iiisease  uf  an  exhausting  nature  that  its  month  is  kept  thoro uglily  cleansed, 
for  we  can  never  tell  when  or  m  wtiat  hidividual  the  mueouB  mend>nine 
may  become  vulnerable  to  the  organism  wliich  produces  stomatitis  gan- 
gnenosa.  In  stomatitis  gangrsenosa  it  is  very  hnportant  for  the  success 
of  the  treatment  that  it  should  be  begun  very  early  in  the  disease.  When 
the  diagnosis  has  been  defmitely  made,  it  is  wiser  not  to  temporize  with 
applications  of  nitmte  of  silver  and  other  drugs,  but  at  once  to  place  the 
case  in  the  hands  of  a  sui'geon  and  have  the  entire  area  of  the  invaded 
tissues  excised.  It  is  also  well  after  the  gangrenous  process  has  been 
removed  by  the  knife  to  destroy  an  ai'ea  of  healthy  tissue  by  means  of 
Uie  Paquelin  thermo-cautery  or  by  the  galvano-cautery.  There  should 
be  no  delay  in  operating  upon  these  cases,  as  great  destruction  of  the 
tissues  may  take  place  in  even  a  few  hours. 

After  the  operation  the  tissues  should  be  inspected  frequently,  to  see 
whether  there  is  any  return  of  the  gangrenous  spots,  and,  if  fomid,  these 
spots  should  be  removed  immediately*  As  the  disease  is  very  apt  to 
recur,  plastic  operations  to  obviate  defoniiity  slioutd  not  be  undertaken 
very  early  after  the  operation. 

In  treating  these  cases  suri^ically  it  must  be  remembered  that  the 
child  is  in  a  ver)^  debilitated  condition,  and  that  if  it  is  suffering  from  any 
especial  disease  treatment  directed  to  that  disease  is  indicated,  also  that 
stimulants  are  required  to  prevent  the  already  weakened  child  from  dying 
of  exhaustion  following  the  operation. 

The  following  case,  a  girl  four  years  old,  represented  in  Fig,  132,  was 
brought  to  the  hospital  to  be  operated  on  for  stomatitis  gangrenosa. 

In  this  ca5e  the  disease  was  apparently  primaiTt  «tBd  liegan  on  Uie  left  side  of  the 
mufous  membrane  of  Uie  moutti.  It  spread  rapidly,  and,  dthnui^li  treated  by  lc»cal 
applications  to  the  mtiuth  *d  vaHoiis  sidutions,  had  broteii  throuj^'^h  the  lef!  cheek 
dose  to  the  ala  iitisi.  Tht*  tet*th  wt?re  loose  in  Uie  middk  uf  tlie  upper  jaw,  iind  there 
was  a  i^ertsiin  amount  of  jilveohir  necronti?*  There  wm  a  strong  pinsfnni^us  odor 
from  Uie  mouth  and  the  tissues  of  the  cheek,  and  a  considerable  flow  of  saliva.  The 
cbitd's  general  condition  was  fair,  but  she  was  becoming  more  debilitated,  had  lost  her 
appeiite,  and  had  a  slightly  raised  temperature. 

The  cheek  was  operated  on  the  day  after  the  child  entered  the  hospital.  The 
WMtind  h^^uJed  readily.  0»e  year  later  the  child  again  r«4nnied  to  the  bospilnl.  The 
right  I'hifwk  was  found  to  I>e  mucli  swollen  and  indurated,  especially  under  the  rjjrht 
eye.  The  perioj^lenn^  of  the  biwer  jaw  on  the  right  side  was  affected,  and  the  necrotic 
process  had  undermined  the  whole  ctieek  as  far  as  Ihe  orbit.  The  child  was  again 
operated  on  without  any  external  opening  of  the  cheek.  The  wound  heated,  and  the 
child  was  dijirharKed  from  the  hospiiiit,  but  returtied  some  motilJjs  later  with  a  spon- 
luneous  opening  on  the  ri|:ht  tlieek.  Thi,'?  was  again  apparenlly  cured  by  operation. 
Two  tiionUis  later  the  child  wusi  found  h>  h-ivt?  in  the  lower  juw  a  process  similar  to 


Stom&titfft  g&t]jgrivij{i«A  s^oortdju?  to  mtjmsk'S  anil  pneumoaJm.    Fenuklv,  A  Yi»n  old. 

Tlic  following  ease  of  stomatitis  grangi^nosa  occurred  in  a  girl  tire 
years  old  i 

The  disease  was  preceded  by  pertussis,  measlea,  and  a  broncbo-pneuiDoniA. 
After  she  h;id  had  the  pueumotiia  for  seventeen  d*iys  her  rii^ht  chL-^k  hegan  to  swell  and 
a  had  odor  came  from  her  mouth,  hul  nothinif  esiiecml  could  he  found  in  the  mucouij 
mpmhrane  of  the  buccal  c+ivjty.     Four  day*?  later  Ihe  swelling  of  the  cheek  had 
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incr»\iJi#d,  and  there  was  ctdema  i*f  the  lips  and  eyelul  so  thai  the  ng^ht  eye  was  partly 
cloaed.  The  swelling  wa^  semi-flueluating.  The  temperature  varied  from  38.3^  to 
Z^A**  r.  (tOl®  to  103^  F,),  and  the  cquj^h  had  much  h-ssened.  On  the  following'  day 
A  bliibh-lihifk  spot  tibout  L5  cm.  ( j  incti)  m  eircuniference  appeared  a!  th«  right  cor- 
ner of  the  mouth,  and  this  rapidly  increased  durini^:  the  day.  Two  days  later  Ihe  dark- 
eolorc^d  area  had  increased  considerably  in  site  and  presented  a  circular  outline  with  a 
cl<?aHy  marked  I  me  of  demarcation. 

Tlie  ciiild  also  had  a  profuse  irreeiiish  diarrhoea.  On  ttie  futlowing  day  the  dark 
area  rapidly  extended,  and  aoon  irivcdved  the  whole  of  the  right  cheek  *  llie  right  side 
of  Uie  mouthy  and  the  rifht  nostril.  There  was  no  external  lost;  of  lisiue.  The  child 
WAS  extremely  emaciated,  and  from  the  beginning  of  the  attack  was  in  a  hopeless  con- 
dition, so  that  radical  treatment  of  ttie  disease  was  deemed  inadvisable.  It  died 
suddenly  on  the  following  day.     Fig.  138  represents  ttie  case. 


I 


GiiOsarns. 

Glossitis  is  so  rare  a  disease  in  cliildren  that  the  possibility  of  its 
occurrence  only  need  be  mentioned.  In  this  afferiion  there  is  an  acute 
inflaniniaUon  of  the  tissues  of  the  ton^^e,  accorapaiiiecl  by  fever,  enlai^ge- 
men  I  of  the  oiigan,  and  considerable  pain.  There  is  usually  a  hyper- 
secretion of  saliva,  and  at  times  the  obstruction  to  respiration  from  the 
occlusion  of  the  throat  by  the  ^eatly  enlarged  tongue  produces  somewhat 
ajaniiuig  symptoms,  though,  as  a  rule,  not  serious  ones, 

Ttiis  disease  may  be  caused  by  direct  injur}*  to  the  tongue  from  corro- 
sive substances,  by  heat,  or  by  the  stings  of  anunals,  and  sometimes 
probably  by  sepsis*  It  runs  a  variable  course ;  it  is  not  especially  seri- 
ous, and  lends  to  recover  after  a  few  days.  Tiie  treatment  is  purely 
symptomatic.  The  frequent  local  application  of  ice  and  of  ice-cold  alka- 
line solutions  to  the  tongue  and  moytli  is  indicated. 


I 
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LINGUA   QEOGRAPHiaA. 

A  condition  of  the  dorsum  of  Uie  tongue  is  sometimes  met  with, 
which,  for  want  of  a  better  name,  is  called  iingua  f/eof/raphicu,  *'  mappy 
tongue,"  or  •' wandering  rash/'  One  or  more  small  patches  appear  on 
the  dorsum  or  side  of  the  tongue,  which  m  a  few  days  may  spread  ami 
coalesce,  often  covering  a  large  portion  of  the  Hurtace.  They  dhninisli 
in  size  or  fade  with  equal  rapidity,  to  recur  at  variable  periods.  Tli*' 
patches  are  red  and  smootii,  and  the  filiform  papilke  are  absent*  The 
rest  of  the  tongue  apj>ears  normal,  except  that  the  papiihe  on  th*:*  borders 
of  the  denuded  portions  are  white  and  prominent.  Tlie  etiology  uf  the 
disease  is  unknown.  It  occurs  almost  exclusively  in  children  or  in  young 
adults  who  have  been  subject  to  it  from  cliildhood.  II  is  very  benign, 
and  gi%^es  no  discomfort  to  the  child*  Its  principal  imporiance  lies  in  the 
fad  that  it  is  sometimes  mistaken  for  a  symptom  of  some  more  serious 
disease*  No  form  of  treatment  lias  been  found  usefuL  It  recurs  peri- 
rMlically  for  months  or  years,  but  does  not  tend  to  increase  in  severity  nor 
to  lead  to  other  diseases. 
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MIOROQLOSSIA, 

In  some  individuals  an  arrest  of  developm*^nl  of  the  tongue  produces  the  j 

condition  called  nucroglossia,  in  which  the  tongue  is  to  a  varjung  de 

smaller  than  nomiah 

MACROGHiOSSIA. 

The  opposite  condition,  niacro^Ujssia,  in  wliich  the  tongue  is  ertlaiigid,  | 
is  more  common  than  microtrlossia.     It  is  osuaily  a  congenital  lesion,  and 
is  especially  marked  in  t-retius-     The  jirominent  feature  of  the  aflcction 
is  a  prolapse  of  the  lungue,  which  is  often  enormously  entailed  in  ever)* 
direction,  is  usually  of  a  deep  violet  color,  and  is  covered  with  a  Uiiek, 
whitish  coat     The  protruded  tongue  is  indented  and  even  ulcerated  by 
the  teeth,  which  are  often  puslied  forward  and  become  carious.     The 
saliva  flows  continuously  from  the  month,  the  lower  lip  becomes  thick  and 
ulcerated,  and  the  fondng  forward  of  the  lip,  larynx,  and  velum  palati  M 
by  the  weight  of  the  ton^iriie  renders  suction,  mastication,  and  deglutition    ■ 
dUlieult      The  nutrition  of  the  child  is  thus  mu<^h  interfered  with,  and 
this  interference  is  one  of  the  most  serious  results  of  the  disease.     This 
condition  is  not  a  glossitis,  but  a  deformity  which  seems  to  be  assocklcd 
with  certain  other  niallV>rmatiuns  of  the  body.     In  these  individuals  the 
liands  and  feet  are  apt  to  be  large,  thick,  and  purplish, 

Maeroglossia  appears  in  two  forms.  One  is  the  fibrous,  in  which  the 
connective  tissue  is  pathologically  hicreased  between  tiie  muscukir  libn*5* 
The  other  is  a  cavernous  t  ysloid  degeneration  of  the  intersliiial  connec- 
tive tissue,  by  whicli  the  resulting  s|mces  come  in  connection  with  the 
lymph-vessels,  constituting  a  condition  closely  resembling  cavernous 
angioma,  from  which  it  receives  its  name  of  Ipaphunf/ionia  cavemoanm. 

The  disease  seldom  tends  tu  recover,  and  the  treatment  is  to  give  as 
much  relief  as  possible  to  the  great  discomfort  wliich  arises  from  it^  by 
cleansing  the  mouth  frequently  with  filkaluie  solutions.  Especial  care 
should  be  directed  to  the  nourishment  of  the  child.  In  extn>me  cases 
surgical  interference  is  indicated  wtien  the  child's  respiration  and  general 
nulrition  are  aflected,  and  in  some  cases  great  improvement  is  accom- 
plished by  the  removal  of  part  of  the  tongue. 


I 


DEFFIOULT  DENTITION. 
The  normal  development  of  the  teeth  in  infancy  and  childhood  ir 
physiological  process.  The  teeth  are  developed  at  birth  to  a  certain  de- 
gree, and  merely  incrt*ase  in  size  during  infancy  until  Lhey  pierce  Itie 
gums  and  assume  tlieir  places  m  the  moutlL  In  many  cases  the  process 
of  dentition  gives  rise  to  no  morbid  conditions  whatever.  The  idea  that 
dentition  occasions  the  various  disoaacs  with  which  it  was  tbrmerly  sup- 
posed to  he  associated  is  an  erroneous  one.  From  the  fourth  or  llfth 
month,  howevcn  until  the  completion  of  dentition  in  the  latter  part  of 
infancy,  various  nen  ous  disturlmnces  are  so  closely  associated  with  irrita* 
tion  in  tlie  moutli  that  in  this  sense  dentition  may  be  considered  respon- 
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sible  for  iiiariy  of  Uw  sYii^hi  ailrm.^uts  wliiih  arise  at  this  period  of  lift?. 
The  iTioiifli  at  this  {'nnv  frotiuenUy  heroines  hot.  and  goinelinies  dry, 
although  tliere  may  he  a  Iiyperseeretinn  of  saliva,  Thi*re  is  evidently 
much  iliseointbii  hi  the  region  of  the  gums,  as  the  infant  k  eontinually 
mbbiiiff  Ihem  with  ils  fingers  and  seems  to  get  relief  from  biting  on  hard 
substances.  Siieh  inlknts  Jiiay  bec^onie  juueh  prostmU^d  and  may  lose 
their  appetite,  and  thus  their  nutrition  may  be  interfered  with,  without 
any  discoverable  rausi*  for  these  abnoniial  condiiinns  heyond  the  general 
nen^ons  irritation  whicli  aris(*s  tmm  the  feeiingof  discondbrt  in  the  mouth 
and  head.  In  the  more  extreme  cases  the  infant  will  be  so  restless  at 
night  thai  it  scarct^ly  lies  still  iV>r  half  an  hour  at  a  thne,  and  may  spend 
night  alter  niglit  crj'ing  oul  occasionally  as  ttiough  in  pain,  and  knocking 
its  head  against  the  sides  of  its  crib,  so  that  in  some  cases  Ihe  crib  will 
ha%*e  to  be  padded.  These  infanls  also  have 
to  be  guarded  sometimes  from  knocking 
their  heads  against  lire  floor  or  wall,  as  they 
seem  to  become  almost  frantic  from  the  (?on- 
timied  irritation  from  whicli  they  are  suf- 
fering. Tliese  symptoms  occur  willi  sucli 
regularity  at  a  time  %vhen  a  tooth  is  in  its 
final  stage  of  develo}inient,  and  cease  so 
umfonnly  when  tlic  tootti  has  attained  its 
growili,  that  the  causal  relation  between  the 
tooth  aJid  tliese  ner\*ous  symptoms  seems 
more  tliaii  probable.  This  rather  indefinite 
clinical  association  of  dentition  and  nervous 
symptoms  is,  however,  partially  exfjiained 
by  the  analogous  symptoms  arising  from  the 
anatomical  relationship  which  exists  between 
Ihi^  roots  of  the  teeth  and  the  ear.  It  has 
lt»ng   been   noticed  that  in   certahi   infants,     if^^in^  the  porit^  «f  thi?  ^rmHriu  in 

"^  the  t;|tiiiii!   coTtt   tu  the  ffeimmX  vaso- 

during  the  completion  of  ttie  development     motor  wjitnj  t5.    iwc^ki'^,) 

of  a  tootli,  symptonts  connected  with   the 

ear  will  manifest  themselves.     These  symptoms  are  usually  produced  by 

a  congestion  of  tlie  blood-vessels  of  the  ear.  whi(di  is  aecompanied  by 

paiii,  and  sojnetinies  results  in  inflammation.     They  are  evidently  of 

n*flex  origin.    Fig.  134  explains  the  influences  which  an  irritation  of  some 

ilislant  part  of  the  economy  may  exert  on  tlie  blood-vessels  of  the  ear. 

The  general  vascular  disturbance  in  the  ear,  represented  either  by 
an  uncomfortable  ft'cling  of  fulness  or  by  general  pain,  may  i>e  produced 
in  cases  of  ditticult  dentition  hy  this  close  connection  l>etween  the  sensori- 
motor nerves  and  the  syniiKiihelic.  According  hi  Woakes,  a  consideiiible 
portion  of  Itie  blood-supply  of  i]w  membrane  of  the  drum  is  derived  from 
the  ariery  that  leaves  the  internal  carotid  in  the  carotid  canal  and  }>ro- 
ceeds  hv  a  vi*ry  short  coui^e  directly   to  its  destination.     Being  thus 


A,  sytD|«thetic!  iniiiglLon :  U,  sen- 

thi-lh^  miTvn  rmiii  hhiftttti  (tt  B;  V, 
(^Audutc^  ei-ll*  ;  H,  L*tTert'Ht  R>iii(iiiL(Ke|ic: 
i1 1 HT*  prt«.H.^>iiiiig:  to  artefy  /;  F,  unt'ry 
dilaliHl ;/.  iioniml  iiizeor  art^rj'  Iwynud 
Uitt  »5^opBU^t;Uc  Jiilitieiitt- ;  (i,  ^eiiLTiil 
VNStJinutiir  centn- :  U.  11,  the  Ui^tted 
liiii'* niilicnthip^  Uif  loiirsf  iif  the  flUrvs 
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A,  tynipwilc  cavity;  B,  ctie 
ptngllon ;  C,  tooth ;  D.  tntenml 
caiotld ;  %  cinniiLnie  bnuii^h  :  ¥, 
auriculoteni|nnit  ii<i.rvo ;  O.  au- 
ricular brmK'h  of  auHeuk»-U;m' 
|ioTul  Di^rvi'.  The  dotted  line 
eoTinectltig  B  AOfl  €  represents 
tbe  InfurSor  dentui  iierre. 


closely  fOTiiiPfUHl  with  a  large*  xii-ti^rial  Iniiik,  Ihls  siitall  lymimjne  brand 
is  very  favombly  situalod  for  a  speedy  au^meiitaliod  of  it^  blond-supply* 
The  nervi  vasorum  canstiluling  the  carotid  plexus  at  this  part  of  its  coiifs*} 

romo  largely  frtjni  ttie  oik  giui|rlioii*  On  the 
other  hand,  the  ini'erior  (h*ntal  nene  supplyiii|> 
the  gums  and  the  teeth  also  communicates  wiUi 
this  ganglion. 

We  thus  arrive  at  a  direct  (*haJinel  of  twrve 
communication  between  the  scnm^e  of  irritalinn 
in  the  mouth  and  the  vascular  supply  of  the 
dnmi-head.  The  earache  wliich  arisen  in  these 
cases  is  produced  by  the  vessels  of  the  mem- 
hrana  t\anpani,  which  become  greatly  distended, 
lunl  the  accompanying  stretching  of  the  tense 
and  sensitive  tissue  in  which  llus  oe^^urs  ac- 
counts for  the  pain. 

Fig.  135  reprt*spnts  the  anatonucal  nervous 
connection  between  the  teeth  and  tlie  membrana 
tympani. 

It  is  thus  seen  that  a  great  many  syniptmiis, 
usuaJly  of  slight  import,  but  marked  enough  ti> 
give  much  discomfort  to  the  infant,  may  arise  during  this  period  of  den* 
tition,  when  the  infant's  entire  nervous  system  seems  to  be  in  a  ven 
sensitive  condition. 

Gum-Lancingr, — ^The  question  of  lancing  the  gums  during  the  period 
of  dentition  is  one  which  h^is  given  lise  to  much  discussion  and  to  very 
diverse  opinions.  In  fonner  times  it  was  erroneously  believed  that  tlie 
tcetli  played  an  important  part  in  almost  everj^  disease  which  occurred  in 
early  life.  It  was  also  supposed  that  lancing  the  gum  relieved  the  symp- 
toms of  these  diseases  in  some  unexplained  way.  This  extreme  view 
soon  had  to  be  modihed,  and  of  late  years  many  observers  have  come  to 
the  conclusion  that  it  is  never  necessary  to  lance  the  gums.  In  rases  of 
dillieult  dentition,  however,  as  jiist  explained,  irritation  arises  verj"  com- 
monly hi  tlie  later  stages  of  tlie  development  of  a  tooth,  and  the  question 
theretVjre  remains  whether  this  irritation  in  various  pixrts  of  the  economy* 
notably  in  the  ear,  can  be  relieved  by  lancuig  tlie  gum.  Witti  regard  to 
the  question  of  gmn-lancing,  it  may  be  said  that  it  should  be  resorted  to 
only  under  verj^  exceptional  i^ircmnstanres. 

During  the  dental  period  two  classes  of  irritation  are  me(  with  in  cim- 
nection  with  tin'  teeth:  (I)  irrttnfion  of  fftt^  ilenUtl  ttfrrtH^  with  symptoms 
of  rellex  aural  disLurbance;  and  (2)  irrUalhn  qf  the  (jttm  over  the  cnnvn 
of  the  tooth  from  pressure,  with  symptoms  of  local  irritation.  We  here 
have  two  entirely  different  conditions.  If,  when  pain  or  .symptoms  in 
some  ottier  part  of  the  economy  seem  to  arise  from  dental  irritation,  we 
find  that  the  gum  which  covers  the  crown  of  the  still  undeveloped  tooth 


■ 
I 


DISEASES  OF  THE   MOLTH. 


637 


I 


is  soft  and  flat  nn  in  othiT  paris  of  the  nioulh  where  a  tooth  is  not  about 
Ifj  come  tiirouffli,  larttiii^f  the  ^mais  is  iMaiiifeslly  absurd,  as  iUvre  U  evi- 
dently' no  reason  for  making  a  wound  in  the  mouth. 

Tht-  sernnd  class  of  ca^^es.  howeven  althoujj;h  rather  raiN*,  nmst  still 
he  recognised  as  distinri  in  themselves  and  requinu^^  especial  treatment. 
hi  lids  class  it  is  ver>*  evident  that  the  gum  for  some  reason  does  not  give 
way  to  the  ^n»\dh  of  ttie  tnotlu  Wlnm?  the  jrum  covers  the  crown  of 
Ihe  tociQi  tiic  tissues  are  swollen,  ti.'iise.  almost  cartilaginous  in  their  feel- 
ing, and  tiot.  When  this  (*ombhmtion  of  abnormal  conditions  is  found 
liver  the  crown  tif  the  tooth,  it  can  be  ri-Iieved  at  once  hy  the  lancet. 

Fi|S5.  136  and  137  represetit  the  condition  uf  the  gums  in  relation  totlie 
teeth  irj  the  I  wo  ckisses  of  cases  which  have  just  been  mentioned.  Fig. 
\M  reprc*sents  the  mucous  membrane  over  the  crown  of  the  tooth  as  flat 
and  on  a  level  with  the  rest  of  the  gum.     This  is  the  conditiorj  of  the 


A.  lOfitli  ill  !*Mi*  ftCH^ket ;  f!,  Jaw-hnm.^ ;  c,  j^m.  arilt, 
EUH  influn^  nr  rvalbn  :  ).».  deittul  nerve. 


Ah  tooth  In  Vin*?  socket;  B,  Jnw-bone ;  r,  i^um, 


gum  in  the  majority  of  eases  of  ditlficult  dentition,  yet  very  severe  symp- 
toms of  disturbance  of  the  ear  and  cerebral  circulation  may  apparently 
arise  in  these  eases.  Tiie  symptoms,  of  course,  are  very  varied,  the  most 
definite  ones  being  connected  willi  the  ear.  In  this  class  of  crises  the 
%\mi  should  never  be  lanced,  even  for  tin*  purpose  of  bleeding;  as  the 
mouth  is  not  a  fit  place  for  such  a  procedure.  T!ie  tniatitient  of  ttiese 
cases  should  be  directed  to  the  especial  part  of  tlie  economy  from  which 
the  symptoms  arise.  For  instance,  if  the  ear  is  affected,  the  indication  is 
to  relieve  the  refiex  congestion.  Tliis  can  be  done  by  the  instillation 
into  the  ear  of  a  few  drops  of  an  atropine  solution,  such  as  in  the  follow- 
ing prescription: 

Ptt£f*CHn*Tlfll*    8^1. 


(imnurm. 


It    AtPopinaL'  ?«lphrit, 
Giyt'i^rihi. 


0 


(Mi 


ii    Atmpma?  sulphttt gr.  ^ ; 

Olyii'Hiii, 

Aq.  d<^til.  ....................  M  5  L 

8i^. — Drtifia  f^jr  aurtU  ei.mge*ti'*n. 


m  s 
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hi  addition  to  this,  brfmiide  of  ]»ota.ssium  should  be  given  in  repeated 
doses  to  the  extent  ttiat  is  indicated  by  \\\%.'  especial  (*ase. 

In  Fig,  137  the  mucous  meTubrane  covering  the  crown  of  the  tooth  is 
shown  to  be  markedly  raised  above  tlie  level  of  the  gum.  In  these  cases, 
s)TTiptoms  of  local  origin  ajid  ollen  of  great  severity  arise.  The  uifant 
evidently  has  extreme  paui  and  tenderness  in  its  mouth.     It  cries  hices- 


088 


PEDIATRICS. 


santlv,  and  ofleri  refuses  to  take  its  nourLshnient,  on  account  of  the  aeute 


pa» 


ri  wtiich  it  suiters,  and  also  of  Uie  tendtTnc^ss  which  is  nrodncect  bv  Ihe 


Ft«,    138. 


|jrf 

ieayt  prt»ssure  on  the  ^^uin,  so  tJial  it  may  become  weak 
aiKl  exhaiistod.  There  is  usually  a  consideralile  elevation 
of  tlie  t<^Jupemture,  to  •M.H''  C.  aud  evHi  30,4^  and  40'  C 
(1(12°,  103^,  and  104°  F  ).  Vomiting  is  not  unconimon. 
aud  lliefp  is  twitrhiu;:,'  to  Btwh  an  exieiil  that  convulsions 
set'iu  to  bo  tlireateuinj,',  and  at.  times  actually  occur. 
There  are  also  great  restlessness  and  insonuiia. 

In  these  cases  lancing  ttie  gum  affords  iiu mediate  re- 
liuf.  The  temperature  quickly  subsides,  the  pain  and 
general  nervous  symptoms  disappt^ar,  and  the  infiaiit  after 
sleepiui^'  quietly  for  an  liour  or  sn  wakes  up  and  takes 
ifs  IVhkI  with  avidity.  The  treatment  in  this  class  of  cases, 
\slu-ii  tti*'  diagmisis  is  once  made,  is  ttj  lance  the  gum, 
Tliis  is  (tone  in  the  following  way.  Ttie  infant  is  placed 
in  tlie  nui^sc's  lap,  witti  its  head  in  Un?  lap  of  Ihe  jdiy- 
sician,  ttie  nui*se  holding  its  arms  lirmly.  The  physician, 
alter  leaving  first  thoroughly  sierilixed  his  hands  and 
washed  the  infant's  mouth  and  gums  with  sterilised 
water,  carefully  makes  an  incision  over  the  swollen  gum 
well  down  to  the  crown  of  the  loolh.  Fig.  138  repre- 
sents the  gum-lancet  whii.ti  1  am  in  the  habit  t>f  using  fnt 
this  purpose.  As  only  the  end  of  tins  lancet  it^  sharp,  there  is  less  danger 
of  wouncling  the  infant's  lips  and  luoutti  than  with  tlie  onUnary  bistour}\ 
Before  using  the  lancet  it  should  be  thormighly  sterili?.ed. 

AUhougli  nmch  has  been  said  about  the  danger  of  hemon^hage  in 
these  cases,  and  ui'  iiitection  of  llie  woujid  by  patliogenic  oi^'anisms,  yet 
instances  in  which  such  results  have  occurred  are  so  e]tceedingly  rare 
that  they  should  not  deter  us  from  tn^ating  the  case  propt*rIy  as  we  would 
treat  an  abscess  in  the  juouth,  tonsil,  or  pharynx.  It  tuis  also  been  siu*d 
that  a  cicatrix  may  fonn  on  the  gum  over  the  crown  of  the  tooth  as  a 
result  of  lancing.  This  is  an  exceedingly  rare  occnrrc^nce,  and  need 
scarcely  be  taken  into  account.  The  probability  is  that,  when  such  an 
mstance  tias  occurred,  llie  case  was  not  one  in  which  the  gum  sliould  liavc 
been  lanced,  and  the  fear  of  sucli  a  result  as  this  stiould  certainly  not 
weigh  hi  the  balance  against  tlie  possible  exhaustion  and  acute  pain 
which  may  continue  for  days  unless  relief  is  given  by  cutting. 

It  must  be  understood,  liowever,  that  the  first  class  of  cases  of  diHicult 
denlilitHi  an'  by  far  the  must  frequent. 
Ttu!  lolluwing  case  is  illustrative  : 

An  infiinl,  ten  motdlm  old,  wus  brtiUj^ht  to  ttie  elinic  with  the  following  history  : 
It  had  QTie  lowtir  ijicigtir.     At  the  time  wh^'ii  Ihis  tocitti  wm  alnjul  tu  A|)|)f«ar  ft!*iiv« 
Ihf*  margin  of  Uie  gum  ttie  iiifiuit  wsis  viTjr  restkes,  ami  had  cimsidtTahh*  fever,  Jind 
pain  in  itf  ear.     Somewlud  later  a  inuco-pm'uleril  disctiartft^  tuine  frotn  Ih*^  rar,  hut 
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Uj*'  jfi-^rj^^r.U  symntoma  of  re^lli'^^nesiS,  pain  at  tim*?s,  iirid  tin*  local  liyrnptomw  of  lu^ai 
inil  irritiiHon  m  iho  rntmLU  iNinlitined  yriUl  just  K'fon*  Uit*  Umih  lunl  pierced  the  j^unv 
Afli^r  that  tim**  the  disttiiirgf  from  the  t?!ir  c^iisttd,  ;md  tUe  uifrwit  became  perfectly  well, 
the  IcM'al  irritatioji  dao  having  disappeared. 

Thri*t*  or  f»ur  duyii  previfjus  to  beinuseeii  al  the  rlinic  ttie  ^airn*  symplonis  re- 
tumfni.  Till*  iitfiitjt  was  evideiilly  gufrering:  from  irritutioji  in  jb  moqltu  SomeUmes 
Ihi?  guaj^  wi»re  hot  and  dry,  and  again  there  was  a  hyperHeeretioji  of  saliva.  !t  eon- 
linuaiir  put  its  tiiiger  to  li»e  ^um  nf  the  lower  jaw,  Sfim Mimes  almoist  locating  it  nesir 
the  place  \*her*'  the  tir«t  lootli  was  ent  Thf-  *?ar  tiad  tw^gun  l*j  disi^harge  ajfain,  and 
till?  infant  slitiweil  sijfn^  of  general  disoomforl  by  rubbings  its  no^e  and  head  continu* 
«ily  and  at  Um*y^  crying  out  a*s  though  in  pain. 

On  eianUning  the  gnm  it  was  found  to  l*e  gwolh^n,  but  there  was  no  especially^ 
tender  point.  On  examining  the  ears  an  old  perforation  of  the  niembmna  tympani 
«sis  found  in  the  right  i-nr^  which  was  dischar^ringt  while  in  the  left  esn*  ttiere  \v;u?  a 
fimpl^^  i^ongestioik 

Suib  nisei*  fis  Ihi*  are  nden  treatwi  hy  lancinu  the  gum,  yel  Ihis  procedure  is  not 
of  the  «.ltghtest  ust%  and  ift,  in  fact,  contraindiciited.  as  it  will  only  inerease  the  already 
eibttng  irnlation  of  IIh*  monlh.  The  treatment  should  b**  the  intermd  administration 
of  bromide  of  potassium  and  appropriate  local  treatiuenl  for  the  ear. 

The  cdher  cases  are  so  sinular  and  are  su  euijijiiottly  met  with  LhaL 
1  need  not  dvv^ell  upon  Ihein,  but  shall  report  one  uf  the  cases  in  which 
lancing  of  the  gum  is  indicated. 

An  infant,  eight  months  old,  and  iii  good  health,  cut  its  first  tooth  when  it  was 
seven  miHilh«  old.  Al  thh  time  there  were  no  nervous  disturtmncei^i,  the  tootii  coming 
through  Uie  ^um  withont  any  reflei  or  local  symptoms  wliatever. 

When  tlie  second  tooth  wn^s  presiding  on  the  gum  I  wa*'*  citlled  to  relieve  the  fol- 
lowing symptoms.  The  infant,  who  had  been  perfectly  well,  and  who  on  examination 
showed  no  disease  of  any  organ,  wais  reported  to  have  been  feverish,  restlesi*,  and 
rrytng  out  with  pain  for  the  previous  twenty-four  hours.  It  had  refused  to  nun^e, 
hiid  not  ^lejit  for  thirty-six  hours,  had  vomiteil  a  number  of  times,  and  was  found  to 
tmve  a  teniperature  of  iO*^  C.  (104°  P.).  It  twitchad  from  time  to  time,  and  appar- 
enlly  wh«  in  d.anger  of  having  geneml  convulsions.  On  examining  ttu*  mouth  one  of 
the  jawer  middle  incisors  was  found  to  be  entirely  throtij^h  the  gum.  The  gum  neil 
to  Ihi*  incisor  was  greatly  swollen ^  tense,  cartilaginous  in  feeling,  hot,  and  tender,  so 
that  whenever  it  was  touched  the  infant  screamed  ivith  pain.  1  then  lanred  the  gum. 
The  expression  of  pain,  which  Imd  been  marked  on  the  infant't*  faee,  disappearL-d  im- 
mediately, and  was  replaced  by  an  ejtprej=ision  of  tmrojuillity.  ami  it  was  evident  that 
I  hip  severe  pain  had  been  relieved  instantaneously.  The  infant  vv^ent  to  sleep  at  once, 
and  slept  two  hours.  VVMien  it  awoke  its  temperature  wsis  normal,  it  took  the  breast 
with  grijal  eagej-ness,  and  from  that  time  it  had  no  more  trouble  in  its  mouth.  All  the 
t«0t  of  its  leeth  were  cut  without  any  iibiiornial  sympbimi. 

The  following  case  illustrates  to  a  still  greater  extent  the  necessity  of 
lanciiig  tile  gums  in  certain  cases. 


An  infant  began  to  have  irritation  from  its  teeth  whin  it  was  five  months  old.     At 
time  jt  woke  up  in  the  night  screaming,  and  continued  to  scream  with  pain  for 
end  hours*  during  which  time  its  parents  had  to  walk  continnaJly  up  and  down 
hMjm  with  it.     Various  remedies  were  adrniidstered,   but  wiUiout  the  slightest 
rehef,  and  finally,  after  two  days  of  sutTering,  in  which  it  refused  to  take  its  nourish- 
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inen!»  it  loal  in  wdjrhl,  and  seemed  very  ill     An  incision  *v;is  mwUe  ovlt  Iht?  hot  md 
swollen  gum^  with  inxmediale  relief. 

The  snme  symptoms  occurred  wlien  th*?  next  totith  app**arpd  h^nftaUi  Ibi*  wtrfaf* 
of  the  gurn*  Imt  wer^.'  r*^liev<'d,  :iftt>r  Wiiitin^r  for  a  f*:'w  lumrs,  hy  liincmg^.     Of  IV  re- 
main in^?  tngti  teen  te.etli.  ^ix  r.ir  tntfht  tr»>v<^  rist!  to  similar  symptoms,  hut  in  <*v«ry  inskiic^ 
immediate  relief  was  afforded  by  th*-  Uinein^  of  the  pum. 


DISEASES  OF  THE  NOSE. 

The  nose  is  the  norina!  passage  for  Hie  entrance  of  air  to  the  kngs, 
and  it  is  princiijally  liere  that  the  air  is  niodifit'fl  before  entmng  thenu 
In  normal  resputition  the  mucoias  nieiubrane  of  the  nasal  ca\itie-s,  on 
accoiini  of  the  peculiar  shape  of  the  turbinaled  bones,  presents  a  lai^ 
surface  to  the  hispired  t\k^  and  is  therefore  admirably  adapted  to  filter  it 
of  particles  of  dust  and  iiiicro-oi^nisnis.  The  air  is  also  warmed  and 
changed  so  that  before  it  reaches  llie  larynx  it  is  saturated  with  iiinislmt 
and  heated  to  a  temperature  of  35"^  C.  (95^  F.),  This  nioditication  ij* 
the  air  is  especially  important  in  the  iiew-bom,  sinee  the  lung  has  so 
lately  been  brought  into  use  and  h  in  such  a  comparatively  uudovelopetl 
condition  that  it  cannot  withstand  unchanged  air,  to  which  it  ada[ils  ilself 
better  later  in  life.  The  passage  tlirough  which  the  air  passes  in  gt>iu^  to 
and  through  the  naso-pharyux  is  extremely  narrow  in  young  infarils,  and 
can  easily  become  occluded.  There  are  not  many  diseases  which  occur 
in  the  nose  in  infants  and  young  children,  and  those  which  we  do  find 
are  serious  etiiefly  by  being  the  cause  of  occiuBion,  In  case  of  niouth- 
breattiing  due  to  nasal  occlusion  in  an  infant,  the  air  which  has  not  been 
modified  by  passing  tlirough  the  nose  and  naso-phar>  nx  may  have  a  detri- 
mental influence  on  the  lung  and  general  circulation,  tlius  striking  a  serious 
blow  at  the  infantas  \itality.  In  later  childhood,  althougli  the  ot^i'lusiou 
which  arises  in  the  nares  may  not  be  so  serious  as  regards  the  life  of  I  he 
patient,  yet  the  results  of  sucli  a  condition  will  be  represented  by  relardi*<f 
development  of  the  ctiild  and  interference  with  the  function  of  hi^aring, 
with  resulting  menial  dulness. 

RHINmS. 

The  most  common  pathological  condition  whinh  occurs  in  Uie  nose  in 
infancy  and  childhood  is  some  forui  of  rhinitis.     This  may  be  acute  or 

chronic,  catarrhal  or  purulent,  hypertrophic  or  atrophic.  New  growths 
are  rare.  Uf  these  Uie  more  common  is  myxoma  or  shnple  mucous 
polypus. 

Acute  RhinitiB, — Acute  rhinitis  (acute  coryza)  is  an  inflammation 
of  the  nuicous  uienibrane  of  tJie  nasal  canties. 

EtioLoiiv, — The  cause  of  the  disease  iri  most  cases  is  apparently  undue 
exposure  lo  cold,  though  it  may  be  proved  eventually  that  this  exposure 
merely  jirepares  the  way  for  the  attack  of  some  micro-on^anism.  The 
fret|aency  with  which  a  cold  in  the  head  follows  a  similar  condition  hi  an 
attendant  or  a  companion,  suggests  strongly  a  lUrect  infection.     This  con* 
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diUoii  may  in  alinosl  all  cast's  be  ronsidi^rf^d  as  part  of  a  disease  which 
alTeets  tht*  mucous  meinbmne  of  II le  uaso-pliaryjix  as  well  as  of  the  narcs. 

Symptoms. — Tiw  syiri[>loms  iirn  a  sense  of  fuhiess,  hurtling,  and  dryness 
in  tht*  nostrils,  succeeded  in  a  few  hours  by  a  serous  discharge,  whif^h 
Later  becomes  nnico-purulent.  There  is  usually  a  slight  rise  of  tenipera- 
iurt\  and,  allhougli  the  genera)  symptoms  are  often  sliglit,  ttuert*  is  com- 
moniy  a  very  evideni  sense  of  discomforl,  willi  loss  of  appetite  and  gent^ral 
malaise.  In  some  cases,  by  dire<'t  extension  of  ttie  hiMammatitHi  throngh 
the  Eustachian  tut>e»  an  uUtis  media  may  be  tmused.  The  entrance  of  air 
ijito  t!ie  naso-jjharynx  is  blocked  by  the  swelling  of  the  erectile  tissues 
covering'  Ihe  turbinate  bones,  and  almost  complete  occlusion  takes  place. 
The  patient  is  then  forced  to  breathe  wiili  the  mouth  open,  and  a  n?suH- 
ing  condition  of  dnriess  of  the  nnirrais  membrane  of  the  mouth  and 
Uiroat  and  a  choking  sensation  arishig  from  it  follow.  The  natural  ten- 
dency of  an  infant  or  young  child  is  to  keep  the  mouth  shut,  so  that  often 
when  the  nose  is  occkided  il  breathes  with  gn^at  dil'ticulty  when  asleep, 
and  lis  face  bec^omes  congested  and  even  cyanotic.  On  forcing  the  moulh 
open  the  symptoms  of  congestion  and  cyanosis  disappear,  and  the  child 
begins  to  snore,  and  breathes  wilh  con i|>ara live  comfort  so  long  as  its 
mouth  n^miains  open,  until  thi*  dryness  of  the  throat  wakes  it  up. 

PfiocNosis, — The  prognosis  in  these  cases  of  acute  rliinitis  is  usually 
good.  The  disease  runs  its  course  in  a  variable  period  of  from  three  days 
to  a  week,  and,  uidess  the  child  is  subjected  to  fresh  exposure,  it  n>covers 
entirely,  Ttie  prognosis,  however,  varies  in  acconianee  witti  the  age  of 
the  individual  attacked.  The  danger  that  a  young  debilitated  infant  may 
die  from  exliaustion  when  the  nares  an*  oci^lud(*d  is  consideralile,  and  I 
have  seen  a  puny,  ill-cared-for  infant  die  of  a  simple  acute  rhinitis  with 
occlusion.  Instances  of  this  kind  shoutd  warn  us  ttiat  active  treatment 
is  indicated. 

Treatment. — The  treatmeni  should  be  direrled  primarily  to  relieving 
the  nasal  occhision.  This  is  best  accomplished  by  atomizing  the  nose. 
In  most  cases  the  oil  atonuzer  containing  oleum  petrolatum  album  is 
sntficient  to  aflVml  relief.  In  addition  to  the  local  treatment,  the  adminis- 
tnition  of  stimulants  is  indlcaled  when  there  is  extianstion.  Care  should 
be  taken  that  the  infant  is  taking  a  sulTicient  amount  of  nourishment. 
This  is  ei^pecially  dillicult  to  detcnnine  if  it  is  nursing,  as  under  Ihese 
cirt^umstances  it  will  often  hold  the  nipple  in  its  mouth  and  apparently 
suci,  while  its  breathing  is  so  much  disturbed  by  the  nasal  obstruction 
that  it  does  not  draw  much  milk  from  the  bR^ast.  The  various  drugs 
which  have  been  reconunended  f€>r  acute  rhinitis  have  not  in  my  hands 
prove<I  to  be  of  much  use.  I  have  occasionally  found  that  a  few  drops 
of  the  tincture  of  euptirasia  repeated  lhrt*e  or  four  times  at  intervals  of 
an  hour  w*ill  seemingly  lessen  the  nasal  secretion. 

Aa  instfitice  of  Ihi^  class  is  Ihe  case  of  an  infant  wtio  had  an  atUck  of  ticule 
rhinitis  when  she  was  four  months  old.     Alihough  she  was  welt  nourished  and  fairly 
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to  thr  other.  As  would  nalurally  be  expected  from  the  lesions,  the  symp- 
toms SLtv  those  of  n^stlessness,  espetiatly  at  ni^'ht,  and  various  n>fk*x 
lihencmteria  fonnecled  with  the  throat  mui  the  larynx.  Thus,  there  may 
_  Ije  mntiniied  cough »  and,  when  the  Eustaihian  tiUies  are  oecliidetl,  de^if- 
P  ncss  and  a  resulting  hebetude.  At  times  interference  with  speech  resnlts. 
There  is  not  niueh  nasal  secretion  In  ttiese  eases,  which  aids  ns  in  the 
differential  diagnosis  trom  the  other  forms  of  rhinitis  which  have  jnst 
been  mentioned. 

Treatment*— The  treatment  of  Ihese  cases  when  they  are  dependent 
upon  growths  in  Ihe  naso-pharynx  is  ttie  sur^fical  removal  of  snch 
gniwihs.  Mild  astringent  spmys  should  bi^  used,  and  the  oleum  petrola- 
tum spray  recommended  in  catarrlml  rhinitis.  As  a  rnte,  these  cases 
shouhl  In*  placed  in  th*^  hands  of  a  specialist. 

Atrophic  Bbinitis  {i/za na). — By  atrophic  rhinitis  is  meant  a  condi- 
tion of  the  nose  chaiacterized  by  atrophy  of  tlie  mueons  membrane  and 
of  the  bony  pnirninenees  wittiin  tfie  nose,  accompanied  by  wtiat  has  been 
tcnned  a  dry  catarrh,  as  a  result  of  which  the  secretion  of  the  nose  forms 
crusts,  which  undergo  decomposition  and  become  fetid.  It  is  also  called 
oziena. 

Etiology. — The  disease  is  one  which  attacks  older  children  rather 
than  infants,  and  its  etiology  is  obscure.  The  glandular  function  is  im- 
pained,  and  the  muco-punilent  discliai^ge  becomes  thick  and  timdy  adhe- 
nrnt  in  tlie  form  of  crusts  to  the  sinuosities  of  tlie  nose.  This  htm  of 
desiccated  muco-pns  in  drying  contracts  the  underlying  turbinated  tissues 
in  sucli  a  way  as  to  interfere  with  the  eircnlation  of  the  blood,  a  condition 
which  tiiruts  glandular  a<'tion  stiil  num^  and  conduces  to  general  atrophy. 
Symptoms. — The  symptoms  of  atrophic  rhinitis  are  the  fonnation  of 
crusts  and  the  presence  of  fetor. 

Treatment, — Althnngti  the  tissues  which  liave  actually  been  destroyed 
by  the  atrophic  prncpss  cannot  be  restored  by  trt^atment,  the  patient  can 
be  entirely  relieved  of  tlie  crust  formation  and  fetor  by  persistent  and 
patient  local  washing  and  apphcations.  TJie  details  of  treatment  diiTer 
according  to  the  extent  and  cliaracter  of  ttie  disease.  Crusts  may  be 
n^moved  by  spraying  or  douching,  great  care  bidng  taken  to  prevent  Itie 
washing  iluid  from  entering  the  Eustachian  tubes.  If  this  is  not  sutticient 
to  remove  the  crusts,  the  nasal  cavities  must  be  illnnunated  with  a  head- 
mirror,  and  the  crusts  carefully  brushed  oft  with  a  cotton-stiik.  The 
formation  of  dry,  hard  crusts  is  often  prevented  by  frequent  spraying 
mth  aji  oih  Local  applications  of  dilfert-nt  substances  are  of  use  In 
many  cases,  but  these  should,  as  a  rule,  be  carried  out  under  the  direc- 
tion of  a  specialist  iri  the  treatment  of  diseases  of  tlie  nose, 

MUOOnS   POLYPUS. 

Ttus  is  a  pedunculated  connective-tissue  growth  originatmg  from  the 
mueons  membrane  of  the  middle  turbinate  bone.     It  Is  rare  in  children. 
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It  does  not  grow  on  a  healthy  mucous  membrane,  and  is  always  preceded 
by  some  morbid  condition  of  the  nose.     It  is  often  multiple. 

The  symptoms  begin  with  a  nasal  discharge  followed  by  nasal  occlu- 
sion. The  diagnosis  is  easily  made  by  a  mirror  and  a  probe.  The  treat- 
ment is  the  removal  of  the  growth. 

EPISTAXTS. 

During  the  period  of  early  childhood  epistaxis,  or  hemorrhage  fipom 
the  nose,  is  not  uncommon.  I  have  occasionally  met  wth  epistaxis  in 
young  infants,  but  in  my  experience  it  is  rare  in  the  early  nionths  of  life. 
In  older  children  recurrent  epistaxis,  especially  if  unilateral,  points  to  the 
presence  of  an  erosion  or  a  varicose  condition  in  the  cartilaginous  septum 
near  the  external  opening  of  the  nose. 

Unless  the  individual  happens  to  be  affected  by  haemophilia,  epistaxis 
is  not  especially  dangerous,  and  usually  its  occurrence  ceases  as  the  child 
grows  older. 

Treatment. — The  application  of  pressure  on  the  side  of  the  base  of 
the  nose  and  the  use  of  ice  are  usually  sufficient  to  stop  the  hemorrhage. 
If  the  epistaxis  is  due  to  the  varicose  condition  just  spoken  of,  it  can  be 
readily  controlled  temporarily  by  a  plug  of  cotton  pressed  upon  the  bleed- 
ing part.  For  a  permanent  cure,  cauterizing  the  bleeding  part  may  be 
necessar}'. 

DISEASES  OF   THE  EAR. 

It  is  very  important  to  b(»ar  in  mind,  in  examining  infants  and  children, 
thr  conunon  occnrrence  of  some  morbid  process  in  the  ear.  In  many 
cases  in  wliich  the  more  pronounced  aural  symptoms  are  not  evident, 
synii)t()ms  wliich  a|)pear  obscure,  l)ut  really  are  due  to  some  latent  dis- 
turbance in  the  ncujrhborhood  of  Uie  ear,  roiWx  or  otherwise*,  are  readily 
ex|)laine(l  when  in  addition  to  the  presence  of  some  other  disease  the 
unusual  symptoms  are  found  to  arise  from  the  aural  complication.  The 
question  of  diseases  of  tlic^  ear  in  infancy  and  childhood  has  not  received 
from  the  general  practitioner,  nor,  indecMl,  from  those  who  devote  them- 
selves especially  to  children,  the  attention  that  it  deserves.  Even  leaving 
out  of  consideration  the  cas(»s  of  disease  of  the  middle  ear  uicident  to 
the  exanthemata,  serions  implications  of  the  ear  from  other  caust^s  are  not 
unconniion  during  the  tii-st  year  of  life,  and  we  should  (^specially  watch 
for  an  aural  complication  in  jjneumonia. 

Von  Troltsch  found  (m  examining  forty-S(»ven  petrous  bones  taken 
from  twenty-four  unsel<Mted  children  that  the  middle  ear  was  nonnal  in 
only  ei^diteen.  The  other  twenty-nhie  ears  showed  in  var>'ing  degrees 
the  appearance  of  a  purulent  and  sometunt\s,  though  rarely,  of  a  mucous 
catarrh.  Of  the  fifteen  childnMi  with  exudation  in  the  middle  ear,  the 
yonn;jrest  was  three  days  and  the  oldest  one  year  old:  five  were  in  their 
lirst  month,  two  each  in  their  second  and  fonrih,  three  in  their  t hint,  and 
om?  each  in  their  seventh,  eighth,  and  twelllh  months. 
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III  t'Very  iive  L^xainiiiatiorisol'  tlie  ears  of  new-born  rlnldnMi  Sthwartzt* 
foutid  the  tyinpannni  filled  witli  pns  in  two. 

Wrt^deii  founti  in  ci^^ity  ears  uf  e*hildren  a  normal  initldl*^  car  in  only 
fourttN'n  ;  |iurulont  ratanii  exisiinl  in  lliirty-i?iix,  amt  Bin»|jk"  inut^ous  L-alarrh 
ill  thirty  :  tlie  youn|?esi  fliild  hati  lived  twelve  Inmrs*  the  oldest  ftmrleeisn 
itinnths.  The  majority  of  these  easr^s  wert*,  hoxvever,  front  three  to 
fourteen  days  old. 

Edward  HotTnian  examined  twenty-four  petrous  bones  in  infants  vary- 
ing in  a^  from  thirty-two  hours  to  four  weeks,  and  found  the  tympanum 
tilled  with  pus  in  seven  cases. 

Of  two  tun  id  red  and  thirty  carefully  examined  cases  under  seven 
months  of  age  Kuteharianz  found  the  tympanic  mucous  membrajie  normal 
m  thirty  only.  In  fifty  rt  showed  either  sli^^ht  or  intense  eatarrlial  inflam- 
mation, and  in  one  hundred  and  tilly  tlie  tympana  vrere  fdled  witli  pus. 

Ttiese  statisties,  rjuoted  from  Von  Trollseh,  serve  to  emphasize  the 
statements  of  that  author  that  even  from  the  beg-inning  of  extm-uterine 
life  '■  Mien:^  is  an  unusually  strong  disposition  to  disease  of  the  middle 
ear,  owing  on  tJie  one  hand  to  the  double  infiuence  of  the  peculiar 
inorptujlo-riftal  relations  of  tin*  ear  and  the  pfiarynx,  suid  on  the  other 
hand  to  the  dise^ases  and  conditions  of  life  to  which  the  ehild  is  frequently 
exposed.** 

Thc*st^  pathok%aeal  and  chnieal  observations  emptiasize  the  fact  that 
the  ear  hi  ctiildi*i*n  is  a  wry  frequent  souree  of  infection  by  a  number  of 
jiaUiogfr^iic  iiiv^iiiisms.  such  as  the  pneunio<*occus  and  streptococcus,  and 
that  this  hifeetion,  although  frequonUy  primary,  is  usually  secondary  to 
infe<'tion  elsewhere,  as  from  the  cerebral  meningee  and  especially  from 
the  naso-pharynx. 

We  sliould  therefore  consider  carefully  ttie  ear  in  all  cases  in  w^hich 
Iht*  symptoms  an*  obs<'ure,  as  well  as  in  those  diseases  in  which  it  is  well 
known  thai  aural  coniplicriitious  are  liable  to  arise. 

DISEASES  OF  THE  NASO-PHARYNX, 
Although  ttie  cavity  o(  the  naso-pharynx  is  small  and  appan^ntly  in- 
signilicant,  yet  it  plays  a  very  irnportard  pari  in  a  number  of  the  dlsetisf's 
lo  which  children  are  susceptible.  Tlie  cnntblion  whicti  makes  this  jtor- 
tiun  of  Llie  respiratory  tract  especially  important  is  the  presence  of  the 
phary^ugeal  tonsil  which  lines  its  cavity. 

HYPERTROPHY  OF  THE  PHARYNGEAIi  TONSIL.   (Adenoid 

GrowttiBj. 

The  glandular  or  lymph-tissue  which  lines  the  vault  and  posterior 

wall  of  the  naso-pharynx  is  very  similar  to  that   which  composes  the 

faucial  tonsils,  and  is  railed  the  pharyngeal,  thirfl,  or  Luschka's  tonsih 

Under  certain  cinmmstanees  tiiis  tissue  becomes  hji^ertrophied,  and  gives 

rise  to  ttie  condition  Nvhich  is  usually  designated  as  adenoid  growths. 
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Etioloot* — Tlie  pharjTipfi^al  tonsiis^  lik**  Uio  faiH-ial  tonsils*  an*  iinrmlr 
structures,  and  become  jmthnlogifal  only  wlipu  (hey  are  hypertroplyetl 
or  diseasod.  Careful  examination  will  reveal  the  pres€>nec  of  hypertfophy 
in  the  uiajnrity  nf  ftiildren,  hut  iu  normal  cases  it  is  small  and  products 
no  fivmptiuns.  Altliougli  hypertropliy  of  the  pliaryngeal  tonsil  luay  oi'<nirj 
hi  infancy,  it  is  uneonimon  before  the  second  or  thii'd  year  TJie  diseas*?  m 
essentially  one  of  childhood,  as  it  very  seldom  develops  after  [luierty 
Acute  iiillammatory  conditions  or  some  ohsLructioii  in  the  nose  ar^  prob- 
ably the  incitin^^  causes  of  tlie  hypertrophy. 

pATHOLoiiV.— Tlie  patliological  fondilion  which  is  found  in  the  lyiiiph-j 
tiBsui^s  (if  [\\i-  i^aso-|)harynx  is  an  hj^iertrnphy  which  is  vrry  similar  lo 
the  hypertrophic  conilition  of  the  iaucial  torjsils,  except  !tiai  Itie  latter 
contahis  a  greater  amount  of  connective  filirous  lissue.  The  tiypertpophy 
may  he  of  greate-r  or  less  exlcnt,  sometimes  not  being  sutficient  to  cause 
any  esfjetual  occlusion  aiid  at  other  times  coinplelely  occluding  the  poste- 
rior nares. 

Symptoms. — -The  most  }>rominent  symptom  noticed  in  children  vvtio 
have  this  disease  is  tliat  they  breathe  witli  tlieir  moiitlis  open  at  niglit  and 
snort:\  As  the  nares  btM^ome  more  occluded  tlie  child  begins  to  breathe; 
through  its  montti  also  when  it  is  awalte.  The  interference  with  the 
proper  |iassage  of  the  air  h>  the  larynx  and  lung  results  in  a  clirtHUe  form 
of  [pharyngitis  and  faryngitis,  while  the  blocking  of  the  nasal  end  of  the 
Eustachian  tubes  may  result  in  a  ehmnic  catarrhal  condition  of  ttie  middle 
car.  Any  or  all  tjf  these  symptoms-  may  arise  in  an  individual  rase 
according  h)  the  amount  or  jiosition  of  ttie  obstruction.  Tljc  child's  ex- 
pn^sioij  changes,  and  is  almost  characteristic  when  the  disease  is  tiillyj 
(h'VclnpiHh  It  liol^ls  its  mouth  open,  and  tin*  lower  jaw  a|jpear^  fo  drop, 
giving  it  a  stupid  look.  If  tliis  condition  continues  alter  the  seveiitfi  or 
eighth  year,  tlie  bridge  of  the  nose  is  apt  to  be  prominent  and  its  sid**s  iu 
look  pinched:  the  palah*  maybe  markedly  arcticd,  and  the  uppiT  ja%v 
narrowed  laterally  so  as  to  cnnvd  the  teeth.  The  faucial  tfjnsils  may  or 
may  not  be  enlai^^'ed,  but  are  usually  so.  Anotltt-r  symptom  is  an  in- 
creased liability  to  attacks  of  acute  rhinitis,  ami  a  tendency  for  thi 
attacks  to  become  subacute  or  ehronic. 

Lack  of  development  of  the  chest  with  flattening  of  Uie  front  of  llie* 
tlionix  may  be  caused,  not,  as  was  formerly  supposed,  by  the  eidargement; 
of  the  faueial  tonsils,  but  by  tlu^  occlusifni  caused  by  tiie  hypr^rtniphy  of 
the  pharyngeal  tonsiL  Tliis  liypertrophy  with  its  resulting  na^al  o«'chisioa; 
may  also  be  the  cause  of  pharyngitis,  laryngitis,  and  perhaps  of  bnnicfa 
catarrh  or  astlmia,  winch  can  be  cured  only  by  the  removal  of  the  priniary 
cause,  tlie  pliar}iigeal  tonsil. 

DiAGxoBis, — ^The  diagnosis  of  hypertrophy  of  the  phar\*ngeal  tonsil  is 
not  dilticult  in  a  marked  case  or  if  it  b  possible  to  examme  I  he  child's 
naso-pharynx.  In  Yi>mig  infants  the  posterior  nasal  space  is  so  mimite 
that  it  is  almost  impossible  to  roaeli  it.     The  dtagn<>sis  can  often  be  made 
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simply  by  the  appeamnrr^  oC  the  child,  as  tluTe  h  im  oHit^r  ilLsease  wliich 
ps|ieriaHy  siiuulait'S  this  roiiditiotu  A  dehiiitt'  diagnosis,  however,  can  be 
made  only  afler  the  hypertrophied  tonsil  has  aclually  been  seen  or  fell. 

The  itnportanee  of  learnins^  to  detect  by  means  ol'  the  firi^'er  the  pres- 
ence of  an  enlaiTged  pharyngea!  tonsil  is  i^Teat  Ifan  exaniination  wilh  the 
pfjstenor  rhinnscopic  mirror  can  be  niatle  tlie  exact  extent  of  the  liyper- 
tn>phy  can  be  soen,  and  the  ctnid  spared  the  discomfort  of  a  digital  exami- 
nation, iHit  tlie  examination  with  the  niiiror  in  the  throat  is  usually  so 
dinieulL  in  young  children  that  llie  tlirect  (Wtection  by  means  of  the  finger 
is  often  tlie  best  method.  The  chitd  should  have  a  blanket  pinned 
around  it  tif^htly,  so  as  to  keep  it  from  movirtg  its  arms.  It  should  be 
held  firmty  silting  in  the  nurse's  lap.  Tlte  child's  liead  is  then  held 
with  one  arm,  pressing  the  cheek  between  the  back  teeth  with  the  fore- 
finger, then  passing  tlie  forefinj^'er  of  the  otfier  hand  gently,  finidy,  and 
quickly  over  the  base  of  the  tongue  and  beliind  the  soil  palate  until  it 
reaches  the  posterior  wall  of  the  pharynx.  By  quickly  turning  the  finger 
upward,  it  is  easy  to  feel  whether  llie  cavity  of  the  naso-pharynx  is 
clear  or  wiiether  it  is  more  or  less  titled  by  a  soft,  s|Jongy  mass,  ttie  hyper- 
trophied  pharyngeal  tonsil.  There  Is  usually  a  little  blood  on  the  linger 
when  it  is  withdrawn,  as  the  growlh  is  friable  and  blr^eds  easily.  This 
examination  is  not,  as  a  rule,  very  painful  to  the  chilii,  but  is  in  many 
cases  very  disagreeable  and  alarming  to  it.  When  the  finger  is  once  in 
Uie  mouth,  it  is  not  w*ise  to  take  it  out  again  until  the  examination  is  com- 
pl«4txl,  as  the  child  can  rarely  be  induced  to  allow  a  second  attempt  to 
be  made.  In  passing  the  tiiiger  over  the  base  of  tlie  tongue  it  is  necessary 
to  be  careful  to  get  the  finger  behind  the  soft  palate,  and  not  to  pusli  it 
ujiward  and  backward,  for  in  ttiis  case  the  soft  tissues  of  the  palate  may 
feel  like  an  adenoid  growth.  The  cluld  can  be  prevented  ii-om  biting  tlie 
finger  by  simply  keeping  the  cheek  pressed  between  the  teeth  as  has  just 
been  described. 

Fif.  139,  page  648,  represents  the  typical  picture  of  an  adenoid  growtti  in  a  girl 
ten  yeiirs  M.  She  helcj  ht^r  tnoulh  tip^*n  and  «?vid**nUy  hud  roniplele  ot'clusiini  of  lh« 
po*l**rior  nures,  Uit^  an  ten  or  nart^s  on  examination  htnn^  ftmtul  4Mitir*'ty  fr^e.  The 
pinch**d  liiok  nt  the  facra  on  eithf^r  side  nf  thv  noH<?  and  tin?  prominent'**  of  I  lie  bridge 
oi  the  mmt*  art?  lo  bt?  nob  ted.  The  child  was  dull,  llie  duln*^ss  haviinf  increased  us 
Itie  other  symptoms  of  the  adenoid  growih  developed,  and  her  face  had  a  stupid  ex- 
pression. On  examirjinjf^  thp  (."hibi*s  mouth  the  hard  palate  was  found  to  be  yerj'  muflj 
arvht^dn,  the  tonsils  were  enlarged,  and  the  sotl  palate  Wiis  jslig-hlly  puslieit  forward^ 
the  pharynx  being  narrower  than  normaL 

Afler  removal  of  lh«  adenoid  growth  and  faucial  tonsils  she  found  no  difflrully  in 
keeping  the  mouth  rb^sed,  not  only  while  awake,  lint  alsr>  at  nij^bt,  and  M*pi  inueli 
more  quietly  than  beforr^.  Her  genei^al  healtti  iniprt>ved,  and  tlie  development  of  her 
fifcCe  during  Ihe  remainder  of  its  growth  waa  normal, 

Pbogsosis, — The  prognosis  of  cases  of  hypertrophy  of  the  pliarj^ngeal 
tonsil  varies  ^eatly^  for  there  are  all  fonns  and  degrees  of  the  affection* 
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In  some  eases  the  swelling  i>r  Llie  lyinph-Ussues  occors  only  at  interviik 
when  the  child  has  bt^en  subjected  to  exposure  in  incienient  weather; 
it  will  then  show  itself  simply  by  Declosion  of  tlie  nan\s,  with  resuHifig 
discf>rnfort^  lasting  for  some  weeks,  but  disappearing  eventually  as  Iht^j 
^veather  becomes  milder  or  if  the?  chitd  is  taken  to  a  diflerent  diniate.  The 
naso-pharynx  has  an  important  function  besides  being  a  ^>assa^e-way  for] 
ttie  air.  It  iLibrimtes  the  pliarjiix,  and  by  the  at'tion  of  its  niuseles  opens 
Uie  Eustaehian  fubes  during  tlie  acts  of  swallowing  antl  yawning,  thus 
ventilating  the  ear.  The  prognosis,  therefore*  must  vnry  according  to  thf* 
degree  in  which  any  of  these  functions  are  interlen^d  witli.     Wlien  infajils, 
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before  they  havi-  learned  lo  artieulate,  beeome  deaf  tliey  may  gradually 
lose  the  power  of  speerh,  and  from  being  deaf  they  may  fall  inlo  a  run- 
dition  of  hebetude  which  sometimes  closely  simulates  idiocy^  though  it  is 
not  true  idiocy,  for  the  mental  condition  quickly  changes  wtien  the  cause 
of  the  disturbance  has  been  removed.  Unless  irreparable  injury  lias  been 
done  to  the  ear  or  to  the  general  development,  the  prognosis  is  very  favor- 
able, provided  the  prcFpcr  tn^atment  is  carried  out. 

Treatme\t. — The  best  treatment  of  tliese  (*ases  is  to  remove  the 
adenoid  growtti  at  onee.  The  operation  in  the  hands  of  a  skilful  su^^eon 
is  not  dangerous,  and  should  be  unhesitatingly  advised.  There  are  a 
number  of  methods  wiiieh  havc^  bren  employed  in  operating  on  the^ 
cases.  The  child  should  be  etherized,  nr^  as  is  prefeiTed  by  s*»me  opem- 
tors,  chloroform  may  be  employed.  Moat  operators  pn*fer  lo  have  Uie 
chi!d  ht^ld  sitting  in  the  lap  of  an  attendant,  oihei-s  to  have  it  lying  down 
with  its  lii'ud  bent  backward.  Dr.  French,  of  Brooklyn,  ust^s  an  es|iecial 
chair  adapted  by  him  for  operating  in  the  upright  position,  There  is  less 
liability  to   extreme   hemorrhage   and   l*>   infection   of  Uie  middlB  em- 
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Ihruugli  Uie  Eustachiari  tube  in  the  uprigiit  position,  and  the  danger  of 
iiispiririg  IKe  blood,  vvJuch  lias  been  given  as  a  reason  for  ojiemling  in 
tlie  (*rone  posilion,  h  now  well  known  to  be  visionarj.  The  histru- 
nR*nt  which  is  eoinmonly  used  is  the  Gottstein  curette,  wliirh  acts  on 
the  pfuiei|jle  of  a  draw-knife,  held  in  a  stirrup-stiaped  frame;  or  a  pair 
of  posl-nasal  forceps  held  in  tlie  rigid  hand  is  uitrodueed^  closed,  into  the 
naso-phar}'ngi^l  cavity.  The  blades  an*  ihen  fnienrd,  anti  pieces  of  ttie 
mass  are  grasped  one  after  the  other  and  jjulJi'd  olT  gently  ;  under  no 
rirviiiLislances  is  force  to  be  exerted*  With  proper  care  and  assistiince 
there*  is  no  danger  to  the  child,  and  often  in  a  few  njinutes  a  morbid  con- 
ditioii  which  has  existed  for  years  may  b*^  prat  Uially  cured.  There  are, 
of  coufse,  many  details  in  this  operation  which  must  be  thoroughly  un- 
derstood in  order  lliat  it  shouhl  be  successful.  They  need,  however, 
scarcely  be  mentioned  here,  as  tlie  operation  should  be  performed  only 
by  one  whose  work  has  especially  titted  him  for  it. 

These  growths  when  not  extensive  are  sometinies  removed  even 
wittiout  ether  with  the  curette  or  tlie  iingt*r-naih 

The  following  case  illustrates  the  benefit  of  operative  treabiienl  fr»r  the 
removal  of  the  pharjiigeal  tonsil  when  hypertrophied. 


CI 
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I  Wh**!!  tjie  rhdd  was  first  seen  at  two  years  of  age  he  had  a  very  bright  expression, 

mnd  spoke  well  ;  he  **linwf'tl  nothing  abnornuil  in  connection  with  the  shape  of  his  nose 
or  Ikce.  He  hi*ard  wpI!,  slept  wiUj  his  nio^jUi  ^liul^  and  had  a  free  passage  of  air  through 
.1  perfecilj  nornial  nose  and  najso-pharynx.  U'hen  Ije  was  three  and  a  Ixall'  years  ottU 
however*  it  was  noticed  that  he  snored  at  night,  breathiHl  wlHi  hi^  mouth  open,  and 

^'pli  siihied  to  continual  attacks  of  rhinitis  and  naso-pharyngtial  otThasjon.  Fidliiwing 
0lCi(C  attack  Si  Ills  hearing  became  affected,  and,  wliile  in  his  second  year  be  bad  been 
hrifhl  and  at  ways  ready  to  play  with  his  parents,  be  tiecanie  dull,  and  did  not  care  to 
pky  wiUi  others,  but  would  «it  for  boui"'^  playing  by  hi  nisei  f  with  hij*  loy?^. 

A  diifital  eiaminalion  sliowed  n   masi*  of  considerahle  i^he  bl(»cking  the  pi>!?terior 

Ifimres.  €)n  lb e  removal  of  this  mas*,  which  proved  to  be  an  hyperlmphied  pharyufeai 
hmu4\^  nipid  inipi-oveinenl  to<jk  place  in  bis  general  condition,  the  duhies^  and  hebe- 
lyde  disappeared,  and  he  returned  to  the  normal  condition  which  he  represented  in 
hjs  seaind  year. 


There  are  other  prowths  which  occur  hi  the  iiaso-pharynx,  surh  as 
Fsifroniata.     They  are,  however,  too  rare  to  need  especial  description. 

DISEASES  OF  THE  PHARYNX. 


Diseases  of  the  pharynx  in  chilthvn  are  especially  Ihose  affecting  tjie 
tonsib,  the  iivnia,  the  soil  palatf%  and  the  posterior  wall  of  the  pharynx. 
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TONSILLmS. 

By  tonsillitis  is  meant  an  inllaimnation  of  the  tissues  of  the  faucial 
tonsils.     This  inilanirnation  may  be  acute  or  chronic. 

Acute  TonsillitiB, — Acute  tonsillitis  (acute  foffirular  lon^HUim^  aeute 
rrjfpiicf  tmimlHik)  is  characterized  by  an  acute  swellinj?  and  redness  of  the 
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glands,  and  aii  exudation  from  Iho  crv^ils,  H  is  ^^eneraJh  bilateral*  but 
one  lonsi)  may  be  allectod  befort'  the  other  The  disease/  i?  iint  limileii 
to  ttje  faucial  tonsils,  but  coninionly  mvnlvt«  neighboring  gland uJarstriir- 
tun-^,  sudi  as  the  pljaryrij^eal  and  lingual  ti>ni>ilg. 

Ktioujiiw — Tlie  eause  uf  tliis  ihrm  uf  tansillitis  is  nndoiibtedly  mfer* 
linn  by  some  [latliogenie  gt*nn.  It  is  jfrobable  Itial  more  Uiaii  one  form 
fjf  ^enii  is  eaiialHe  nf  eau:?ing  it.  Many  of  I  he  [jathoj^'iHiie  ireniis  wtij*li 
iiifei!;l  tile  mouth  or  tlu*  throat  iriay  be  found  in  the  erypts  in  tjiis  disease,, 
bill  the  especial  girm  by  wkirh  we  ean  rtiaratterize  the  disease  has  mil' 
yet  been  determined. 

Symptoms.— As  a  rule,  tlie  disease  is  eliaraeterized  by  an  acute  onsr^l 
with  a  heightenetl  h^mperatuiv.  ;^f*.4^'  to  W  i\  {i(}:y'  lo  1U4^  F.).  toss 
of  appetite,  and  general  malaise.  I  have  oflen  noticed,  however,  tliat  tim 
symptoms  of  a  marked  follicular  tonsillitis  are  not  so  acute  and  do  not  S0 
dehniteiy  point  to  tlie  tliroat  in  youn^  children  as  they  ctinimnnly  tin  in 
ol<ler  c'hitdren  and  in  adults.  In  fact,  in  many  cases,  unless  Ui^  Itiroat 
actually  inspet-ted,  it  would  seem  as  though  it  wert^  not  a  local  afFeetjon 
of  the  throat,  but  some  3^'eneral  disetLse  atfecting  oilier  parts  o(  the  system- 
We  should  be  especially  careful,  therefore,  not  to  have  our  attention  di- 
verted from  the  throat,  but  uttder  al!  chvumstances,  where  these  synip-" 
toms  arise  hi  young  cluldrcn,  even  thongti  they  apparently  swallow 
without  discomfort,  the  throat  should  be  examined  before  deciding 
whether  or  not  some  other  disease  is  developing. 

On  exannnin^  ttie  throat  the  tonsils  are  seen  to  be  enlarged,  ri*d* 
dened,  and  in  the  early  hours  of  the  disease  lo  show  a  little  swelling 
of  the  oritices  of  the  crj'pts,  as  thon^di  a  secn*tion  within  them  was  about 
to  bui*st  the  overlying  nmeoiis  fnendjmne  and  apjiear  on  the  fn*e  surfat-e. 
Later  tins  at'tually  occurs,  and  the  toiisils  are  seen  tu  be  studded  with 
white  or  grayish-wtiite  spots.  These  do  not  appear  on  the  soH  palate  or 
uvula,  though  they  may  appear  on  the  phar>*Tip^al  tonsil,  the  base  of  the 
hujgue,  anti  the  posterior  pharyngeal  walls.  The  nmcous  membrar*e  of 
the  pillars  of  the  palate,  of  the  uvula,  and  of  the  soft  palate  are  iiBualiy 
reddrfued,  and  there  is  very  apt  to  b*.*  a  decidetl  reddening  and  eveU' 
swelling  of  tlie  mucous  membrane  and  follicles  of  tlu*  [ihan^nx.  As  the 
disease  progresses  these  spots  may  coalesct^  and,  adhering  to  the  surface 
of  the  tonsil,  form  a  pseudo-membrane  wlueh  is  olten  impossible,  wilttout 
a  bacttTiological  examinalicui,  to  distinguish  from  tliplitheria.  A&  theri^ 
k  a  direct  connection  between  the  tonsils  and  Ihe  cervical  glands,  the  latter 
are  liable  lobe  mvolved,  though  any  great  swelling  of  the  cenical  glands 
in  (connection  with  acute  tonsillitis  is  uncommon* 

The  disease  is  self-limited,  antl  runs  its  course  in  two  or  thrf*e  days  of 
a  week,  at  the  end  of  which  time  the  general  symptoms  subside,  tlic 
appetite  returns,  the  temperature  becomes  nonruil,  and  the  chil*!,  although 
it  is  left  somewhat  weakened  by  the  disease^  seems  as  well  as  ever.  The 
tonsils  themselves,  however,  may  not  for  some  time  regain  their  ori^al 
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Size,  and    ttie  exmlalinii    oflpn   reiiieiiis  in    Hie   crypU  and  may  t'aHRc  a 
cliruilit:  IrrUation  wiLli  a  lendeiicy  to  rerarrcnre. 

DiAGVosis,^ — The  diirerential  diagnosis  of  folik'ular  tonsillitis  is  In  bo 
made  tnmi  the  various  fonns  of  stomatilLs*  which  have  already  been 
suflirieiitly  described,  and  Iront  diplitheria.  11  is  now  verj^  generally 
known  that  it  is  impossible  absolutely  to  exelude  diphtlieria  by  the  morbid 
appeamnees  seen  on  the  tonsils.  In  Ihe  great  majority  of  instances,  liow- 
evrr,  when  the  attack  is  arute,  when  tlie  cervical  glajids  are  not  especially 
involved,  wlieu  ttie  white  sjiots  on  the  tonsils  are  <'learly  loraled  in  the 
i*rifires  of  the  cryjits,  and  when  there  is  no  appet^rance  of  a  nienibrane 
im  tile  sort  palate  or  phan^ngeal  wall,  \vv  can  make  a  pmvisional  elinieal 
♦liiignosis  of  follirnlar  tonsillitis  with  eon3ittei'al:>le  contidenee.  bid  never 
with  eerlaiiily  wilhoul  a  bacteriological  examiiiation, 

raat;\ti5is, — Thf*  prognosis  of  folli^ndar  tonsillitis  is  uj  almost  (*very 
t^se  favortd>te,  and  is  ivndereil  mifavomble  only  by  the  complication  of 
a  peritonsillar  abscess,  but  it  should  be  remembered  that  in  an  intlamed 
tonsil  [latliogeuic  org^misins,  such  as  those  of  diphtheria,  are  more  apt  to 
develop  than  when  there  is  no  intlaniination. 

Theatment, — The  treatment  of  acute  tonsillitis,  according  to  my  ex- 
perience, should  be  entirely  symptomatic.  It  is  a  self-limited  disease,  and 
in  a  vast  majority  of  cases  is  not  benefited  by  the  administration  of  any 
drujf  irdernally  or  by  local  applications.  In  order  to  avoid  the  invasion 
of  the  various  pathoy:enic  germs  during  the  progress  of  the  tonsillitis  I 
am  in  the  hubii  of  having  the  throat  kept  thoroughly  clean  with  mild 
srjlulions  of  chlorate  of  potassium  or  borate  of  sodium*  In  young  cfnl- 
dren,  as  a  rule,  I  make  no  loc^l  application  beyond  allowing  Ihem  to 
swallow  cold  solutions  of  chlomte  of  potassimn  in  the  strength  which  I 
have  already  advised  (page  624).  SniaM  doses  of  quinhie  accordinfr  lo  the 
age  of  the  child  are  indicated  when  there  is  much  exhaustion  or  malaise 
following  the  attack, 

Tlie  local  application  of  a  cleansing  spray,  and  the  administration  of 
in*  if  desired  lo  relieve  the  discomfort,  constitute  all  that  is  nerrssary  for 
the  treatmenl  of  most  case^.  It  is  best  not  to  disturb  the  mucous  mem* 
bnme  with  applications  on  swabs  or  brushes. 

The  following  ca^e  represerds  a  follicular  tonsillitis: 

A  rliilil  (Plate  XI*,  faciri)^  page  6^0,  FolhcuUr  T^nji^initii*),  t'mxr  ytnus  uliL  hnd  an 
attack  i»f  fotlii'tiliif  trmsillifis. 

She  Wiis  taken  sfit'k  twn  d*iys  tiet'ore  entering  the  bnspitnl,  witli  ii  hei^»h!rnHfJ  tt^m- 
[n'mtiirt'  of  aliotit  S9.4**  C.  (loy*  F.).  loss  nf  appetite,  and  ireneml  rn^tlaise*  Slie  liid 
not  compkin  of  hf*r  llmmt,  and  iswuUowtHi  uittiunf  diftli'ulty.  Nothing  Hbnnrinal  wiu? 
fouml  tn  iiny  of  the  (iKn-r  or^^une*,  liut  on  Jn>^pl^cUng  i\w  Uiroid  iUt'  tun^^ilij  were  seen  to 
hi*  i*nl£irj^f*il  and  nnnii  reiJitejied*  and  one  or  two  of  Uie  nrjfk.e^  o(  ttn?  rrypt^  were 
«i*meuvhat  rab»nj  ahuve  fht!  irenend  t^urface  nT  (tie  tonsiL  On  Uit*  foUowin^  day  h 
[niinti**r  c»r  wtnte  «pnts  id"  dUlVvrenl  j^istes  appealed  nn  lioUx  tnnt^ib.  On  the  day 
t*t  »*ntr;ince  tl***  rednes?  was  moplly  nmthied  In  the  tonpil^.  and  afTected  tin'  nvub  tind 
paktf  v«*ry  bttj*".     (Jn  th**  iniier  stirfftre  of  tHttlj   ttni^ils  the  exudation  hud  inaJesK-ed. 
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s<i  Ihiil  rt  hrtti  ail  iippi^imuioe  V4*r)'  nuich  like  timt  of  a  pseudo-membriine.  It  is  nol 
ynconimoii  in  roUittular  Irin^iUlitU  f*n'  Ihis  coalescencf?  of  the  exudalioii  to  hikt 
plac*^  on  lilt*  t^nrfrvre  uT  Ihe  liMisil  whirb  points  towanls  lh«*  median  line  of  the  tkr»«it. 
The  tiHier  sipptsarsiiici^s  of  Ihe  tonsils  wiTe  c'luiriid*'ii?ttic  of  follicnhir  tonslllilis.  On 
!hp  upper  It^lt-liaiid  t'onn/r  of  Uie  lf?rt  tonsil,  clo^c  to  the  arrh  (*t  the  ptilate,  WJiS  an 
enlarged  iTj'ptic  oritice  whicK  had  nut  quite  broken  down,  and  wtiich  apinmrvdasi 
light  rfd  proniiuenfe  on  the  ^reneral  surface  of  tht;  lonsib.  The  i>rific**s  had  a  \ike 
yppearani't*  in  various  parlst  of  both  tinisils.  -  On  the  anterior  surface  of  the  left  lon*il 
were  two  white  spt>ts»  caused  Ivy  tlie  exudation  from  tlie  crypto-  In  the  upper  part  ♦if 
the  njFht  tonsil  were  three  smaller  yello^visiii- white  :*pols,  and  low**r  down  on  tb«» 
lansil  a  grayish-white  rather  lar|?e  gpot,  ;dl  of  them  due  b>  the  same  enuse,  Thefy 
were  no  other  lesions  in  the  throat,  fttid  the  eervieiil  |jfjan<ls  were  not  involv<»d. 

Cultures  made   from  thi«  exudation  did  not  show  the  presenee  of   the   K1p1>«- 
Lue filer  bacillus. 


I 


Tht?  nUit^r  afTerlinns  of  the  tonsils,  sttrh  as  occur  in  the  course  of  the 
txautliouiata  and  in  diplithcria,  tonstituling  the  pseudo-riiuinbranouB 
form  of  the  disease,  can  b£*st  be  described  in  eonuection  with  the  especial 
diseases  in  which  they  arise. 

Chronic  Tonsillitis.— Tlie  temis  chronic  tonsillitis  and  hyppftrophied 
or  enlar^'ed  tonsils  are  commonly  used  to  express  the  same  condition^ 
especially  in  t-hildren,  in  whom  a  f  hninic  inflammation  of  the  tonsils  uih 
accompanied  by  enlai^'emenl  seldom  occurs. 

Although  this  hypertrophy  of  the  faucial  tonsils  may  exist  A^ithont  a 
corres])nndinj2^  affedion  of  tlie  phar}mgeal  tunsili  yet  it  is  very  apt  to  be 
associated  witti  this  latter  condition. 

Pathology, — The  enlai^jrement  is  a  true  hypertn>phy,  sometinu^ 
accompanied  by  more  or  less  intlaramatory  deposit  If  the  panmcliyni- 
atous  or  jflandular  tissues  are  especially  allected  we  lind  a  soft,  more  or 
less  red  antl  vascular  tonsil,  willi  lai^pre  cr>'pls,  often  containing  much 
secretion.  In  the  interstitial  fonn  the  tonsil  is  hard  and  tough,  the 
rnpts  less  promiueni  or  even  verj-  small,  and  the  vascularity  much 
dijiiinished.  These  typ(^s  are  the  two  exln.*nies,  and  are  rare ;  hi  most 
cases  the  enlargement  is  esserttially  one  of  hypertrophy,  Ttie  tonsils 
may  be  only  moderately  eniaive*!,  or  Iheir  si?:e  may  be  so  increased  that 
they  meet,  touching  each  other  in  the  median  line. 

Symptoms. — ^The  symptoms  of  hj^jerlrophy  of  the  kuciaf  tonsils  niry 
accordin^^  to  ttie  degree  of  enlargenu^nt.  Normally  the  tonsils  run 
scarcely  l>e  seen  on  inspf*ction  of  the  throat.  In  exanuning  a  child  for 
cnlarjiement  of  the  tonsils  care  must  be  taken  that  the  pharynx  is  not 
coninicted  by  ga|>|xiiig  at  the  time  the  examination  is  made,  Ttie  act  of 
gjigging,  which  is  easily  bnmght  about  in  clnidren  by  a  can^less  usi»oflhc 
tongue^ileprcHSor.  brink's  the  tonsils  lowiinls  tite  ruedian  iirie.  Hius  giving 
tonsils  of  nonnal  size  the  appearance  of  being  laiv*  **tMl  obstructive. 
When  only  moderately  enlan^ed  they  njay  produce  im  symploms  what- 
ever, or  tliey  may  t>e  irritated  by  various  *^vti-rnal  inllueiicrs  and  be  the 
source  of  recurrent  acute  affections  of  the  tliroat.     When  considerably 
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onlai^ed  thpy  may  still  nut  prodm^f  any  marked  symptouis,  pruvidtHl  tliat 
Uu*  passage  of  air  tlirough  thu  naso-pharjtiK  m  unobstructed.  They  may, 
howover,  even  when  tlio  pfiaryiiiLfeal  Unm]  h  uot  enlajv*'d,  cause  oh>- 
&tnjetion  ill  iUv  tiaso-pliaryiix  by  pn*ssuro  a:?  they  (-jilatT^^e  upward  and 
liaekward.  When  this  happi^uf?,  the  same  interterenee  with  the  hreathiiij^ 
and  devehiprnent  ot  the  rhild  lakes  plaee  as  when  Ihe  obBtriiftion  is 
primarily  in  the  naso-pharynx.  These  s)'niptoms  are  the  ^iime  aH  liave 
alrearty  been  described  in  i5|ji*akiug  of  liypertmpliy  uf  thi*  pharyri^reai 
tonsil,  and  ttierelbre  need  not  be  mentioned  in  detail  hen\ 

OeeaKionally  dinieulty  in  swallowirif^  ajid  thickness  of  speech  may 
arise  wiien  only  the  (autial  tonsils  are  enlarged. 

Proijnosls, — The  pnignosis  in  cases  of  hypertrophy  of  Hie  faucial 
tnnsiis  depends  upon  Ihi-se  varii-d  anatomical  eondiliojis  Just  deseribed, 
i>o  Um^  as  the  tonsils  do  not  eiuToacli  on  the  naso*[)lmrynx  the  prog- 
nosis, so  far  as  injury  to  the  child  is  coneerned^  is  good.  We  should 
remember,  however,  that  the  enlaivcnient  of  ttje  tonsils  is  a  fertile  source 
of  irritation  which  may  prepare  the  way  for  serious  disease  produced  by 
the  various  niicro-c^rganisms.  The  pro^niosis  as  to  their  flisapiJearanee  is 
not  especially  good,  as  w*hen  once  hyperirophied  they  seldom  recover 
Uieir  nonual  she  without  active  treatment,  though  they  generally  diminish 
slowly  in  size  after  puberiy. 

Treatment, — Local  applications  for  the  reduction  of  hyperiroptiied 
tonsils  are  nseU^s,  Some  success  lias  been  obtained  by  Ganipert  by  what 
is  called  discLssion  t»f  the  tonsils.  Lelarul  lias  strongly  advocated  this 
tjvattnent  in  certam  cases.  The  operation  consists  in  making  slits  in  the 
trinsjl  witti  a  knife  especially  devised  by  Iiim, 

The  most  thorough  and  certain  way  of  curing  the  disease  is.  however, 
by  excision.  If  the  phar>tigeal  tonsil  also  is  hvijertrophied  the  cJuld 
should  have  an  amesthetic,  and  the  operation  for  adenoid  vegetations  and 
tonsils  should  be  done  at  tlie  same  time.  If  the  tonsils  alone  are  en- 
larged, they  may  be  excised  with  tlie  t*>nsillotome  wittiout  an  anjFsthetif, 
provided  they  are  not  adherent  to  the  pillars  of  the  fauces.  After  the 
operation  the  cliiUi  should  be  made  to  gai^le  with  a  solution  of  borati-  of 
smliuni  for  two  or  three  days  (Frescription  84),  and  should  be  given  only 
milk  for  its  food. 


MftrU. 


R  8»Mlii  BomL, 


filvcerin*  „ . . . 2010 


Pnfi*cRiPTioN    84. 

'J:(i        E  S^xlii  Bomt.. . gr.  x%% ; 


Aq.  d<»tiL *.,,*.. mVO 


Oh'oerinjip .  - .....  ^ , .... .  3  v  j 

Aq.  deatiL  ,  . . , ...  ^vX. 

M. 

Si^>  — Uiirtrk*  for  thmnu 


The  tnpertrophied  tonsils  may  have  become  adhcr**nt  to  the  anterior 
or  the  posterior  pillai^  of  the  fauces  to  such  an  exterd  that  the  guillotine 
ier  cannot  be  used,  or  not  without  danger  of  wounding  these  pillars. 
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III  such  easels  it  may  be  nocessan^  to  rosorl   Ui  ilissijctiuii  ur  to  Ihc  gal- 
vano-t-auter}^  to  reiuavi*  11  lo  loiisiJiar  LLssur. 

PERTTONSILLAR    ABSCESS. 

Symptoms, — In  some  cases  an  inllammatory  process  resulting  in  suj>- 
pimition  otcurs  in  the  cellular  ilssue  around,  above,  or  behind  the  tonsil, 
constiliiting  an  abscess  which  Is  called  pi-ntmimUar,  It  is  rather  ran^  in 
early  childhood.  The  disease  is  usually  preceded  by  a  certain  dejrnH*  of 
simple  tonsillitis,  and  when  it  develops  the  temperature  rises,  perha|>s  to 
40^  or  40.5^  a  (104°  or  105°  R),  and  the  child  evideiilly  suffers  much 
pain,  and  has  dilficutty  in  swalhrwing  or  even  in  opening  the  mouth. 

On  inspecting  the  throat  in  these  cases  a  vmilateral  swelling  is  seen  m 
the  neighborhood  of  the  tonsil  pushing  the  soft  palate  forward,  and  the 
tonsil  towards  the  median  line. 

l^BOGNosi.^. — The  prognosis  is  in  almost  every  case  favomble,  except 
iji  tiiose  which  have  been  neglected  or  improperly  treated.  Theri*  is 
rarely  extensive  bun*owing  of  the  pus, 

Theathekt. — ^The  treatment  is  to  locale  ttie  abscess  b)'  careful  pal- 
pation  and  lo  open  it  under  strict  antiseptic  precautions  with  a  guarded 
bistom*}\ 

PHARYNGins. 

An  inflammatory  condition  of  the  posterior  wall  of  the  phan^nx  is 
mther  rare  in  infancy,  but  is  not  uncommon  in  children.  It  is  usually 
roincideut  with  an  innaunnatory  condition  of  the  naso-pharj^nx  or 
(it  tlie  tonsils,  but  in  a  certain  numbt^r  of  cases  it  is  so  much  more 
pronounced  in  Ihe  posterior  wall  than  elsewhere  that  it  can  be  de- 
scribed  as  a  separate  tiisease.  The  diseases  of  tlie  posterior  ivall  of 
the  pliarj-nx  are  either  (1)  a  shnple  catarrhal  condition  of  the  mucous 
membrane  or  (2)  an  inflammatory  process  in  which  the  follicles  an? 
especially  atlecteii.  In  addition  to  these  contlitions,  pus  may  form  be- 
hind the  nmcons  membrane,  producing  a  retrophaiyngeaJ  abscess.  The 
intlamniator}^'  lesions  of  the  pharynx  njay  be  acute  or  chmuic. 

The  conditions  which  give  rise  to  pharyngitis  are  the  same  varimiis 
njorbid  processes  that  involve  the  parts  hi  the  neigliborhood  of  Ihe 
pharynx,  such  as  the  naso-pharynx  and  the  tonsils.  These  causes  have 
already  been  mentioned.  There  also  seems  to  be  a  connection  between 
icrtain  irrihitions  arising  in  the  gastro-enteric  tract  and  Ihi^  phar^'nx. 
When  this  otTni-s  it  is  usually  the  dmjnic  form  of  phan*ngitis  which  is 
riH^t  with,  and  the  causal  connection  between  these  two  distant  jiarts  of 
tli»^  economy  is  prohidily  of  a  reflex  natnr<:\ 

Acute  Simple  Pharyngfitis. — Tlie  pathological  condition  which  m 
fomid  in  the  sunpie  acute  form  of  pharjngfitis  is  an  acute  inthunmatton 
rhanu'terized  by  a  slightly  heightened  tenipemtnre,  a  hypenemic  con- 
dition of  Uie  blood-vessels  of  the  posterior  wall  of  the  ptmrynx,  and  a 
certain  amount  of  swelling  and  of  serous  exudation. 
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SvMFnjNi^, — Tlio  syrnploois  <ire  diseoiiifort  in  swallowing,  ami  at  first 
f**eling  of  flfjTiess  in  the  ihroat,  followed  later  by  an  exudation  uf  %'igiid 
mucus.  The  child  dtjps  ntit  svetu  Fspr<  ially  sirk  with  tliis  disease,  and 
Uie  lenirth  of  tlie  attat^k  varies  accord Lnj,'  to  the  inlluences  wluch  are 
causing  il. 
^  Acute  Follicular  Pbarjmiritis, — Symptoms. — ^The  acute  follicular  form 
■  ©f  ptiaryngitis  does  not  dillVT  inaierially  \\\  its  symptoms  from  the  simple 
fonn,  and  in  fact  both  forms  are  so  frecjuently  conihiiicd  that  a  clinical 
distinction  need  scarcely  be  made  between  theni>  On  exaniinin^^  the 
pharjnx  in  this  form  of  pharyn^lis,  in  addition  to  the  appearances  wljicli 
are  seen  in  tlie  shnple  form,  the  follicles  will  be  found  enlai^ed  and 
raised  above  the  surface  of  the  mucous  membi-ane, 

»  Treatment. — The  treatment  of  J>oth  forms  of  pharyngritis  is  essentially 
locali  and  is,  ajs  a  rule,  by  applications  lo  the  inllamed  mucous  membrane 
in  the  form  of  a  spray,  either  directly  or  indirectly  through  the  nose. 
The  spray  is  essentially  for  the   purpose  of  cleansing  and  thus  soothing 

tlhe  inllamed   mucous  membrane,  and   should  consist  of  mild  alkaline 
solutions  such  as  the  foHowing: 


FHESCIi]  PTIOX     S5. 
Meiric,  Apothefmy. 

B  Sodii  chlorJdi. 08         R   ^*d\\  Mondi ,,...._.,_...,  gr.  v 


Arjuae  msK  .....................  SO 


Sudii  t>ifarl^», 


Aqu« ......'......  900  Arjiije , . ,  g Ui. 

Sig.^ — Spftkj  for  phttryngitU. 

Chronic  Pharyngitis. — Tlie  chronic  form  of  phalangitis  is  tisnaJly 
accompanied  by  an  irritalbig  cough,  wliicli  is  most  pronuuiK^etl  at  night 
and  in  the  moniing*  The  nnslake  should  not  be  made  of  thinking  that 
these  children  who  are  coughing  continuously,  often  losing  in  weight  and 
looking  weak  and  anaemic,  ai*c  necessarily  atfected  with  bront:!  litis.  This 
series  of  symptoms  is  frequently  looked  upon  as  diagnosti<^  of  bronchitis, 
when  it  really  arises  from  pharyngitis,  and  can  be  cured  by  treating  the 
latter  thsease. 

Treatment.— The  treatment  of  chronic  pharyngitis  is  b>  remove  any 
hjpertrophic  condition  of  the  tonsils,  tongue,  ur  nose,  lo  regulate  cai"^- 
fully  tlie  child's  general  nutrition,  and  to  avoid  undue  exposure  to  in- 
clement weather  or  to  air  vitiated  in  any  way,  as  by  dust.  Local  ap[jlica- 
tions  of  a  one  per  ce[it.  solution  of  nitrate  of  silver,  followed  immediately 
I  by  thorougli  cleansing  with  sterilized  water,  are  sometimes  indicated  in 
the  more  intractable  cases. 

BlongratioQ  of  the  Uvula. — Symftoms. — Accompanying  pharyngitis, 
usually  in  its  clironic  form,  an  elongation  of  the  uvula  is  at  limes  met 
with  in  children.     This  condition  may  arise  from  a  relaxed  condition  of 
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the  muscles  of  the  soft  palate  and  of  the  uvula,  or  may  consist  simply  of 
a  redundancy  of  the  mucous  membrane  at  the  tip  of  the  uvula.  The 
<renerdl  irritated  condition  of  the  uvula  and  the  ticklinjr  sensation  pro- 
duced by  its  elongated  tip  touching  the  base  of  the  tongue  cause  a  harass- 
ing cough,  which  by  its  persistence  weakens  the  child,  gives  rise  to  loss 
of  appetite,  and  interferes  with  its  nutrition. 

A  papillomatous  growth  is  sometimes  found  attached  to  the  tip  of  the 
uvula  or  to  its  side,  which  causes  the  same  symptoms  as  elongaticm  of 
the  uvula.     The  treatment  is  excision,  after  whiirh  it  does  not  rcH*ur. 

Treatment. — Local  applications  of  astring<*nts,  such  as  alum,  an»  at 
times  sutlicient  to  restore  tlie  uvula  to  its  normal  condition,  but  the  dis- 
ease can  be  cured  (piickly  by  excising  tlie  end  of  the  uvula  with  blunt- 
pointed  scissors.  The  amputation  of  the  entire  uvula  is  to  be  avoided, 
as  it  has  been  known  to  weaken  the  muscular  action  of  the  soft  (uilate. 

RETROPHARYNQEAIi    ABSCESS. 

Retropharyngeal  abscess  is  a  disease  which  occurs  usually  during  the 
first  year  of  life  and  is  ver>'  rare  after  this  time.  The  disease  may  be 
.se(!ondar}'  to  injuries  of  the  pharynx,  to  at)scess  in  the  neck,  and  to  dis- 
ease of  the  cervical  vertebne,  or  it  may  be  m(»tastatic  fh)in  septic  pro- 
cesses such  as  occur  in  diphtheria.  In  a  certain  number  of  c«ist»s  it  is 
idiopathic  so  far  as  we  know. 

r*ATHOLO(iY. — The  patholog}^  of  tin*  disease  consists  in  the  fonnation 
of  an  abscess  in  the  tissues  of  the  posterior  wall  of  the  phar>'nx,  and  is 
more  ai)t  to  he  on  ono  side  of  the  pharynx  than  in  tlu*  median  line. 

Symttoms. — The  symptoms,  whether  the  disea.se  is  primary  or  stM-ond- 
ary,  are  \i'V\  much  the  same.  The  first  symptom  is  generally  (litliculty 
in  swallowing,  which  may  go  on  to  entire  inability  to  swallow.  The  uifant 
is  next  noticed  to  breathe  in  a  peculiar  way.  It  holds  its  head  back  and 
its  mouth  open.  The  breathing  may  be  described  .as  snorting,  and  at 
times  as  almost  stertorous,  diftering  markedly  from  tin?  whistling  sound 
which  is  heard  in  obstruction  of  the  larynx.  On  examinhig  the  thn)at 
tli(?  soil  palate  is  seen  to  be  pushed  forward  and  to  be  somewliat  aiiiemic. 
The  posterior  wall  of  the  pharynx  is  bulging,  usually  unilaterally,  k 
redd<Mied,  swollcMi,  tense,  and  as  the  disejise  progresst»s  Is  found  to  be 
tluctuating.  In  some  cases  the  absce.ss  burrows  into  the  ti.ssues  (»f  the 
neck  and  appears  as  a  pear-sliapc^l  tumor  behind  the  ear.  I  have  met 
with  two  cases  of  this  variety  where  the  pus  could  be  rt»ached  easily  by 
an  external  incision. 

Diagnosis. — Tho  diagnosis  nnist  be  made  chiefty  from  peritonsillar 
abscess.  This  is,  as  a  nile,  not  dildcult  unl(»ss  the  latter  condition  has 
proceedcMl  so  far  that  the  pus  by  burrowing  has  invaded  the  walls  of  the 
pharynx.  It  is  usually  not  ditlicnlt  to  det(»rnune  the  situation  of  the 
abscess  by  passing  the  finger  directly  through  the  mouth  to  the  posterior 
wall  of  the  pharynx.     If  there   is  piis  in   the  tissues  of  the  phan'nx  a 
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sense  of  fluctuation  wif[  bt*  i^btairitMi,  I'lio  posilion  of  tlio  child  in  cases 
or  relrophar)'ngi?al  abscess  is  also  si^rrificanl,  and  is  nol  thai  which  is 
assumed  In  peritoiisillar  abscess.  !t  liulds  its  head  l^ark,  in  order  to  allow 
a  fee  passage  for  tlie  air  through  the  occlutled  pharynx  inhi  Ihe  larynx. 

The  diagnosis  must  also  be  made  from  redeiua  of  the  glottis,  but  this 
is  not  as  a  rule,  ditlicult,  for  uispectiou  shows  thai  in  Ihe  latter  disease, 
bulging,  redness,  swelling,  and  tlurluation  of  the  posterior  wall  of  the 
phar)^nx  are  not  present.  The  ehamcteristic  position  of  the  head,  also, 
is  not  seen  in  ti^ema  of  the  larynx.  A  case  of  retropharyngeal  abscess 
can  oflen  be  diagnosticated  by  llie  snorting  and  labored  ctiaracter  of  the 
respiraHon. 

Prognosis. — ^The  prognose  in  the  cases  in  which  the  abscess  is  second- 
ary varies  according  to  Un^  riature  of  the  disease  whiiJi  ( atises  it.  Thus, 
it  is  an  exceedingly  dangerous  ctjm plication  in  dijjiitheria,  and  is  one  of 
serious  import  jn  cervical  spondylitis,  hi  ttinso  cases  of  undetenuined 
origin  which  are  spoken  of  as  iflio[jatfuc  the  [>rogiujsii^  is  verj'  good  if  the 
proper  treatment  is  carri**d  out  at  onct\  We  must,  howi'ver.  consider  the 
possibility  of  the  abscess  bursting  suddenly  and  of  ttie  child  sufTocating  by 
inspiration  of  pus  into  the  larynx.  This  has  been  known  to  occur  when 
the  disease  has  been  lell  untreated. 

Tre-^tmext. — In  the  idiopathit^  cases  the  abscess  should  be  opened  at 
once.  The  method  which  I  have  found  satisfactory  in  the  cases  which 
have  come  undt^r  my  observation  is  to  have  an  assistjint  hc^ld  the  infant 
sitting  uprigld  in  the  lap,  with  a  t)lanket  tigiitly  pirmed  around  it  so  as  to 
prevent  it  from  moving  its  arms.  Another  aiisistant  should  tiold  tlie  head. 
The  mouth  should  ttien  be  u[K*mHt,  a  guarded  bistoiu'y  sliould  be  iidrn- 
duccnJ  hdu  the  pharynx  and  the  ^ibscrss  pufu^tured.  As  soon  as  tlie  open- 
ing has  been  made  the  bistourj^  should  be  removed  quickly,  and  the 
infant's  head  shoidd  be  inuuediatt^ly  thrown  forwanl  and  downward,  so 
ttiat  the  pus  will  he  dischaj^ged  from  its  mouth  mai  uot  inspired  irdo  tlie 
larj'nx  ur  swallowed,  it  is  usually  necessary  ailer  the  operation  to  intn>- 
duce  tlie  linger  into  the  pharynx  and  to  press  the  walls  of  the  abscess,  so 
as  to  empty  any  pus  whirh  may  continu<*  to  collect  there  and  also  to  keep 
the  opening  free.  Witli  this  treatiiu'rit,  unless  smne  compiication  should 
arise,  the  disease  is  usually  cured  in  about  a  week. 

Some  operators  pivfer  having  the  diil^t  placi-d  in  what  is  known  as 
Rose's  position,  on  its  back  witli  the  head  hanging  over  tin*  end  of  tlie 
table. 


V  ^$*  140  r*^p resents  a  lypieal  ni?e  of  rt*trr*pharyii^nl  abscess  in  an  infiinl  ^hven 

moMha  r>l*L  ahriwiiijjr  the  oharaelerii^lu:  u\^p^^ik^:lnvfi  prcHlurerJ  by  ttie  ribsll'urHdn  in  tlie 
pbirynx.  Tbe  hi^ad  was  beld  tiuck  ami  the  luourh  sjpeu  ;  tlie  ey*?^  were  si.>mewtiut 
rolled  upward*  bill  she  was  perfeclly  consrimis.  The  face  wm  slightly  cyaiiatic^.  On 
depr»*ssingf  the  lower  jsivv  rmd  tongue  the  ^nJ^  p.ittite  w(i*  seen  jtressfii  f(>nv:irii,  and  the 
bluiid'VeaselH  wen?  ffmnd  b*  be  almost  tnupty  und  very  pale.      On  tb*,-  k^ft  id*  the  mediaii 

ttdlen.  ct)nfesie*i,  biilirin^  mud i lion   of  the   jnue»:*us   memtirane  wa>  $eeti   an 
_____ 
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ILmwiii^  a  slronjf  liglit  fmni  thf  Juirmr  on  the  postttrior  whH  of  the  pharynx. 
Irmching  the  nifufit  pmmjrxenl  pnhd  of  Hie  swelling  with  the  finder  n  s«n?;c'  cif  fluf'tuati*iii 
was  obtmii*^iL 

The  inf;m(  was  siiid  In  liave  Jjeeu  sick  for  hvo  weeks  with  n  cnh!  in  lis  hf iid.     Thro 
days  hefore  I  saw  it  it  l>egun  lo  hrfnitlie  in  a  lalK»red  mannorand  In  huld  its  ht?nd  liiiclj 
rij^ully  and  somewhat  Ut  Hit?  ktt.     It  nha  hewan  k*  bild  its  mouth  opi^n.     It  was  hIpI^*  1 
nurse  only  a  few  seconds  iit  ii  time,  when  it  w*mld  let  pi  nf  ttii^  ntpplc  iiritl   ntffii^^e  lo^ 
take  iL  a^aiti.     U  h^id  tieeu  grmvinj^  very  weak  from  tack  of  nourisbmenl  and  fruni  the 
exhaiistlrm  arising  frntn  the  ditficulty  in  hreatUiit^. 

Firj.   140. 


cr 


ffi*^'*> 


-©> 


A 


Retraphitrynf^ifiLl  uIjsci^sji.     Male,  7  mniiths  o\6. 

An  opening  in  the  absetss  was  made,  and  a  targe  amount  of  piia  was  evaeu 
All  hotir  later  ttie  ehild  liegan  to  ehoke,  and  it  ^seemed  as  lhou}<th  traf*heoioiny  woidd 
have  to  be  performed,  but  pressure  with  the  linger  on  the  walls  c»f  Hk*  abscess  from 
lime  lo  time,  surrounding  the  infant  wilh  inn  atiuttspliPR*  containing  sleiun,  and  free 
stimulation,  proved  eventually  lo  be  all  Uiat  was  necessary  fur  its  recovery. 

The  next  ease  wa^  one  of  an  infiuit  IbirleiMi  mordhs  old,  always  strong  mud 
healthy t  who  had  an  alLiick  of  acute  rhinitis  for  several  days.  Tin*  rhinitis  apparently 
caused  considerable  swell  in  ji?  and  occlnsion  of  the  nares,  and  the  infimt  after  four  or  live 
days  began  to  hold  lis  mouth  open  when  breathing  and  to  liave  difKenlty  in  switllow- 
jng.  This  diflienlty  in  deglutition  increased,  and  it  was  then  notieed  ttial  her  hi?*d 
was  held  baek*  On  examining  ibe  throat  a  tense  fluctuating  swelling  was  deleHcnl  in 
the  posterior  wall  of  the  pharynx  very  nearly  in  the  median  line.  This  jewelling  w«5 
incised,  a  considerable  amount  of  pus  w*a.^  evacuate*],  and  the  infant  immediattdy  tteg^n 
to  breathe  more  easily  and  was  able  lo  swallow  wilhimt  difficulty.  During  \h**  nexlfl 
twenty-four  hours  tlie  abscess  filled  with  pus  a  number  of  times,  and  the  pns  had  to" 
be  emptied  by  pressure  with  the  finger.  Ttie  infiuit  made  a  perfeel  reiu>very,  and  h«d 
no  return  of  Uie  disease. 


In  an  ordinary  case,  when  the  pus  has  como  from  the  breaking  down 
of  glandular  material  in  Ihe  posterior  waif  of  the  pharj'nx  anti  alreatly 
conlaitjs  pyogenie  haeleria,  th*'  dangers  from  reinfeetiuii  from  a  wound  in 
the  mouth  are  not  serious.  But  when  the  pus  has  come  from  a  lubercular 
foeug  in  the  ci-rvie^l  vertebne  and  eontauis  no  other  or^^anisms  Ihan  the 
luberelc  bactlhis.  and  is,  nioreover,  in  direct  corMinunifiitioji  with  an  aetive 
pathologieal  process  in  the  bone,  Uie  risks  of  a  seiondary  septir  infer-! 
tion  are  rnrisiderahle.  It  is»  then.*fore,  the  praclir-e  of  many  sniigeons, 
noUiwittistanding  the  diflicuities  of  the  operation,  to  aUenipt  to  rc-^eh  the 
abscess  by  a  careful  dissection  from  the  outside  of  the  neck,  as  in  this  way. 
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DISEASES  OF  THE  LARYNX.  TRACHEA.  BRONCHI 
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DISEASES  OF  THE  LARYNX. 

The  affections  of  the  larj'iix  which  oeciir  iiinsl  naninionly  la  ititrnk 
and  in  young  children  are  neuroses,  new  gro\%4hs,  lesions  prodnml  by 
foreign  bodies,  ti^deniii,  and  laryn^^dtis, 

LiARYKOOSPASMUS. 

Lar)iigosimsnius  {larpifjimnuji  Mtritluhui)  is  a  neurosis  whieh  especialiy 
affects  the  larynx  in  infancy  and  duldliood,  and  will  be  described  uiiflei 
the  name  of  laryngtjspasinus  wtien  speaking  of  n»flex  irritation  d  tin* 
larynx  on  page  944. 

Tticre  is  a  for  in  of  laryngoBpasnius  known  as  eongeji  If  al  j^ridor,  I'bar- 
acterized  by  a  cmaking  sound  aceoiniianylng  ins[)iration,  sometimes  bra 
crowing  sound.     There  is  no  dysprio'a,  cyanosis,  or  dinurnitioii  in  Uip 
power  of  the  child  to  cry  or  to  cough.     Expiration  is  UBtially  noisolt^ 
The  slridor  is  apt  to  inereast*  in  loudness  during  Mie  first  few  inonthi?f>r 
life,  but  gradually  disappears   during  tlie  setond  year.     Thomson  urn^    j 
Turner  have  concludi'd  from  a  careful  anatomical  study  that  the  soumlis   f 
due  to  a  valvular  action  oC  the  upper  apertnrt*  of  the  lannix  by  which  il^ 
lateral  walls  are  drawn  inward  (hiring  insinrntioth     This  is  due,  not  to« 
congenital  lual formation,  but  to  an  iTicoc*rdination  and  to  spasmodic  at-tion 
of  the  muscles  of  respiration,  which  they  call  a  choreifonn,  ri'Siiirahiry 
spasm,  analagous  to  stammering,  and  differing  from  a  lar)'ngeal  si>asm. 

NirW  GROWTHS. 
New  growths  in  the  hirynx  iit  irilants  ami  in  children  are  ran\     The 
may  be  congenit;d,  b«t  tirese  are  very  uncommon.     They  may  b**  malig 
nant,  such  as  epitheliomata  and  sarcomata,  or  benign,  such  as  fihromat^ 
myxomata,  ami  |jai>itloniata.     Those  of  the  former  class  an*  so  mn-  Iha 
they  need  here  only  be  n^ferred  to.     OF  the  latter  class  I  he  flbniuuila  and 
myxomata  are  too  mre  to  be  tuort*  than  nnni tinned.     The  |xi{>iUoiiiala 
on  the  other  Itand,  although  nir(%  arejhe  most  connmm  laryngi*nl  grtiwtfis' 
in  early  life.     They  may  produce  such  serious  rt^sults  thai  il  is  importaiil. 
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recognize  them  at  ouve.     They  may  bi*  rongenilaL     Their  cause  is  not 
Icnown.     Papilloma  of  the  latynx  in  young  children  fe  usually  multiple. 

The  symptoms  of  \\\h  t:n>wtli  appenr  at  aJtoul  tiie  lirsf^  si^cond,  or 

tHird  ypar.     The  lirsi  sy  nip  torn  tfiaL  Ls  ntj  tired  is  hoarseness.     This  hoarse- 

*^«?ss,  instead  of  passing  oiT  in  a  few  days,  as  is  common  when  it  arises 

fr-^ai  other  afTections  of  the  larynx,  rontirmes  and  grows  more  marked. 

T^Iie  next   symptom   is    dyspntea.     This  apijeans  at  intervals   of  a  few 

i^ionths,  or  may  not  arise  for  some  year's  afler  the  first  aUorutifin  of  the 

Voice.     The   dyspncea   first  appi*ars  at  nig:ht,  when  the  child  is  asleep, 

Ifi  the  daytime,   when   the  cliild   is  awake  and  rnnninp:  abruit,  it  may 

breathe  fn^ely.     As  tlie  papillnmata  ineivast.*  in  size,  tlie  dyspticra  appefU^ 

iti  the  daytime  also,  especially  when  the  child  makes  any  cxei'tiotu     When 

it  is  awak^*  and  is  quiet  the  breathing  may  not  be  nnlice^ably  aiTeeted, 

^^veti  after  tlie  y:nj\vtli  has  attained  a  lai^e  size.     Cough  may  be  present 

^ptTsually  IhertT  is  no  pain  nor  difficulty  in  swallow ingr*     When  a  child  pre- 

s«*nls  these  symptoms  a  careful  lar)^i^nscnpic   examination  should  be 

made  at  once,  as  in  this  way  only  can  the  diafe^nosis  be  verified 

Pbo(*!«osis, — ^The  pragnosis  in  these  cases  is  batl  unless  the  growtiis 
are  retiioved, 

Tbeatmext.— The  best  treatment  of  multiple  papilloniala  is  to  remove 
the  growths  through  the  month.  This  is,  however,  a  dillicult  operation, 
'WiUiout  an  anaesthetic  it  is  hard  to  control  the  child,  and  many  attempts 
may  be  required.  With  an  amesthetic,  If  th«.^  gnjwtfi  is  sutticient  to  cause 
nmeli  obstruction  there  may  be  cessation  of  breathint^'  during  the  opera- 
lion,  requiring  immediate  tmcheotomy.  Many  operators  prefer  to  do  a 
previous  tracheotcKuVt  espt^ially  as  it  may  re{[nire  more  tJian  one  opera- 
lion  to  clear  the  larynx.  Intubatioii  has  been  recommended,  but  it  is 
l^attended  with  the  danger  of  breakin;jr  JjPT  some  of  tlie  grawth  which  may 

find  its  way  into  a  bronchus, 
^m       The  dirticulty  of  rL^moval  is  hi  some  cases  so  great  that  some  of  the 
fniost  competent  operators  have  preferred,  if  tlie  case  is  not  urgent,  to 
postpone  the  operation  until  the  child  is  older.     The  child  during  this 
time  must  be  kept  under  strict  supervision,  but  local  applications  are  not 
indicated.     These  growths,  eveJi  wlieu  completely  removed,  tiave  a  ten- 
dency to  recur. 
^  FOREIGN  BODIES. 

B  Foreign  bodies  rarely  lud^e  in  the  larynx,  but  this  accident  occurs 
more  commonly  in  children  than  in  adults,  as  children  are  apt  to  put 
articles  of  every  description  into  their  mouths. 

The  symptoms  wtiich  indicate  the  presence  of  a  foreign  body  in  the 

I  larynx  are  a  sudden  attack  of  sulTocation  and  a  change  in  the  sound  of  the 
toice  in  a  child  who  has  previously  shown  no  signs  of  obstruction  and  no 
symptoms  of  lary^ngeal  disease. 

The  accident  is  one  which  is  so  serious  that  tlie  child  should  be  placed 
at  once  m  the  hands  of  a  laryngologist.     The  larynx  should  be  examined 
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with  the  lar>^ngostrope,  and  the  foreign  body  removed,  it  possible,  with  tl 
fort-eps.     Greal  <^are  shouid  Yn}  in.ken   ii(»t  to  piigh  I  lie  furvigii  Imdy  itil 
thf   traehuUi   as  traehtMjtuiiiy  would   Hieri  be    necessary.      For    tiie   sain 
reason  il  is  inadvisable  to  iritriKliire  tlie  flngt?r  blindly  inlo  the  larynx, 
to  do  anytliiiig  wiiich  may  cause  a  suddvn  inspiration. 


CEDEMA. 

(Edema  of  the  larynx  is  not  a  eoniraon  condition  in  early  life.      It  mi 
arise  from  a  number  of  causes,  and  is  seeondarj^  to  some  disease  elsewhej 
or  to  some  loeal  irritation.     It  oecairs  as  a  rare  eomplii:atiim  In  nephritij 
and  in  the  acute  exanthemata.     U  may  arise  from  irritation  pruduet^l 
local  lesions,  such  as  ulcerations,  from  foreign  bodies,  from  itdialaUons  of 
hot  vapors,   from   the  s\vallo\^^ng  of  corrosive  liquids,  and  abo  as  the 
result  uf  any  acute  inHanmiation,  sucli  as  erysipelas.     Tlie  diagnosis^ 
a  pule,  must  be  verified  by  a  laryngoseopic  examination. 

Treatment, — The  treatment  is  that  of  the  disease  or  local  irritati( 
which  is  causiuLj  the  oedema,  Tlie  local  application  of  cold,  and,  if  nee 
sary,  scarification  of  the  oedematous  tissue^  are  indicated.  If  the  altael: 
is  pronounceri  and  suflbcation  is  imminent,  we  should  be  prepared  to 
perform  tracheotomy  or  intubation. 


'  in 
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LARYKGrnS. 

The  most  common  infiamntatorj^  lesions  of  the  lan^nx  whicli  orrnr  in 
early  life  are  (1)  catarrhal  laryni^itis  (false  croup,  croup)  and  (2)  pseud 
membranous  laryngitis  (membranous  croup), 

Aoute  Catarrhal  Laryngitis  i/ake  eroiiju), — The  ).»aUiologicaJ  con- 
dition whicli  is  present  in  the  acute  form  of  larj^ngitis  is  a  nniness 
hypertemia  of  tlie  larynyreal  iiniconK  membrane,  accompauied  liy  more 
less  swelhn^'  and  serous  exudation.  The  cause  of  acute  catarriial  larj* 
gitis  is  often  a  simple  extension  of  a  catarrhal  condition  of  the  nnse  am 
pharyTTx  to  tlie  larynx.  More  nirt*ly  a  catarrhal  condition  of  the  bnincki 
and  trachea  may  extend  upward  and  involve  the  Iar>nx,  At  times  the 
condltioii  appears  to  bt*  the  result  of  atmospheric  rhanges  and  undne 
exposure  to  dampness  and  cold.  The  lumen  fjf  the  larj  iix  in  infancy 
and  in  early  childhood  is  so  small  that  even  a  moderale  swelling  of  the 
Iar>*ng«^al  mucous  membrane  may  produce  sufficient  stenosis  ti>  give 
to  marked  obstni(*tive  symptoms. 

Symptoms. — ^The  symptoms  of  acute  lar)'ngitis  iire  a  heighten 
temperature,  38.3^,  38.8°,  39,4^  C.  (101°,  102°,  103^  R),  and  pv, 
higher,  hoarseness  and  cough.  These  symptoms,  occurring  in  tonni 
tion  with  a  precetling  rfiiniUs  or  phai'yngitis,  or  arising  from  a  primar}' 
intlammation  of  the  larj^nx,  may  continue  for  a  number  of  days  w  ilhout 
any  more  serious  manifestations,  and  if  the  child  is  ke[j|  in  an  equable 
temperature  the  attack  may   pass  oil'  within  a   week,     in   some 
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however,  another  set  of  symptoms  may  app^^ar  afl»T  tin?  primary  uiaiii* 
iitioris  liave  lasleti  for  a  variable  prricHl.  Tlie  v\ilki  may  be  as  well 
as  tjsnal  in  tlic  morning.  Towards  tbe  latter  part  of  the  day  its  voice 
berumos  hoai^e  and  there  is  a  sligljt  rough,  bui  without  any  other  syuij*- 
tonis  nf  special  importance*  After  being  restless  for  a  time  it  suddenly 
awakes,  and  springs  up  in  bed  frightened,  often  clutching  at  its  throat  as 
if  it  had  a  sensation  of  sulTocation.  The  cough,  which  during  the  day 
was  hoarse  and  somewliat  me  la  Hie,  is  now  loud  and  rasping.  The  child 
has  dinirnlty  in  breathing,  amountuig  to  orlhopna>a,  and  its  face  is  con- 
gested.  These  symptoms  continue  for  a  variable  period  ;  usually  they  last 
for  only  one  or  two  hours,  but  rarely  may  contiiuio  for  many  hours.  In 
one  Very  micomnion  case  which  was  under  my  care  the  attack  lasted  for 
three  or  four  weeks,  during  which  time  it  often  seemed  as  though  suffo- 
cation was  imminent.  There  was  in  tliis  case  no  evidence  of  any  lesion 
beyond  a  calarrlial  laryn^4lis,  and  recovery  finally  took  place.  These 
-attacks  are  partly  due  to  obstruction  in  the  hirynx  from  the  swollen 
mucous  membrane,  the  seat  q(  the  swelling  in  these  cases  being  sul> 
.glottic,  but  ttiey  are  lai^ely  the  result  of  a  neurosis  due  to  a  highly  sen- 
i^ve  condition  of  the  mucous  membrane.  On  the  following  day  the 
hoarseness  may  continue,  but  the  child  seems  bright  and  plays  about  as 
usuaL  It  is  verj'  connnoti  for  the  attack  to  recur  on  the  second  night 
with  greater  severity,  but  in  i-ertahi  cases  one  attack  terminates  the  dis- 
ease,  and  after  a  variable  number  of  days,  the  voice  becoming  clearer 
each  day  and  the  temperature  returning  to  normal,  the  child  recovers. 
Children  who  Jiave  once  liad  attiicks  of  this  kind  are  liable  to  have  recur- 
rences until  they  grow  older, 

DiAGxXOsis. — The  diagnosis  of  acute  catarrlial  laryngitis  is  to  be  made 
from  foreign  bodies  in  the  larynx,  traumata,  and  njemhranous  laryjigitis. 
The  symptoms  in  the  first  two  are  not  preceded  by  catarrhal  symptoms 
elsewhere,  wtiich  are  almost  always  njet  witti  m  catarrhal  lan^ngitis.  In 
a  typical  case  of  acute  catarrhal  laryngitis  with  suITocative  symptoms  the 
diagnosis  \s  not  ditlicult.  The  acute,  sudden  onset  of  the  attack  in  the 
night,  the  loud,  metallic  cough,  and  the  heightened  temperature,  are  dis- 
tinct from  the  moderate  temperature  and  the  slow,  progressive  stenosis 
•  caused  by  the  formation  of  a  membrane  in  the  larynx. 

Prognosis, — Acute  larj^ngitis  isa  self-linnted  disease,  and  one  in  which 
the  prognosis  is  almost  invariably  good.  In  children  who  are  verj^  weak 
.  and  debilitated  the  interterence  with  their  respimtion  njay  prove  to  be 
serious,  but  Uiese  cases  are  rare  and  should  be  treated  witli  stiinulaids 
until  the  disease  has  run  its  course.  The  symptnn»s  of  acute  catairhal 
laryngitis  are  so  terrifying  to  the  parents  that  the  physician  is  oilen  led  to 
look  upon  the  disease  more  seriously  than  is  necessarj\ 

Treatment, — The  treatment  of  acute  catiirrha!  laryngitis  is  to  keep  the 
child  in  a  room  of  an  equable  temperature  of  about  20''  to  21°  C,  ((jS"^ 
to  70^  F»)  until  its  temperature  has  become  normal  and  the  hoarseness 


has  disappeared.  I  Itavc  aim  Wnuid  thai  a  few  drops  yf  wine  of  ipi*caf^ 
given  in  Ihe  latter  part  of  the  aflenioon  and  just  as  th**  child  U  gnin^  U 
sleep,  are  of  bcnetit  in  prevontinj;^  the  spasTiiodii',  obstnirlive  symptonii^ 
which  have  just  been  described  as  ocuumnjp:  la  the  uv^ht  When  Ihe  attack 
occurs  in  tlie  nigiit  tlie  sjiiiptonis  of  siitlbcalion  am  hv  best  relieved  bv  a 
dose  of  from  five  to  ten  minims  of  wine  of  ipecac,  or  an  anumnt  sufli* 
Hent  tu  nauseate  sliprhtly.  An  emetic  will  sonielinies  cut  short  an  attack 
of  this  nature,  bni  in  luariy  cases  is  not  nect*ssary.  An  amount  of  ipn^ir 
sufficient  to  nauseate  shgldly,  Init  not  to  cause  the  chiJd  to  vomit,  will 
often  so  relax  the  spasm  of  the  larynx  ttiat  Ihe  attack  will  soon  be  rotit*vHl. 
In  many  cases,  however,  even  iC  vomiting  has  been  |)rodnced.  Uie  atlark 
continues,  and  other  measures  for  relief  are  required.  In  addition  to  the 
ipecac,  moderate  doses  of  tinctnni  o|jii  catni>homta,  tl3  In  0,0  c,c.  (5  tu 
10  minims),  may  be  g-iven.  An  atmosphere  of  steam  usually  gives  gr**al 
riihef  to  the  spasm.  Many  accidents  have  occurred  from  the  inij)ro])t^r 
management  of  the  steam  and  from  g'ivingsuch  enn^tics  as  turpelh  mineml 
The  necessity  for  operative  measures  rarely  arises. 

Chronic  Laryngitis. — A  chronic  form  of  laiyngitis  tx'curs  in  both 
infants  and  children.  Sypliilitic  infants  are  at  times  affected  by  chn>nic 
lan^ngitis.  It  may  also  occur  in  tubercular  disease*,  bul  is  not  common. 
When  an  acute  laryngitis  has  occurred  a  nuuiber  of  timrs,  or  when  an 
attack  tias  been  much  pndonged  by  improper  treatment,  chronic  larjTi^tis 
may  n^sult.  In  nniny  of  these  eases  Ihe  voire,  un  the  slightest  exposun^ 
to  dampness,  becomes  hoarse,  ajid  tins  iioai'seness,  after  a  time,  may  be 
continuous. 

Treatment.— The  treatment  is  to  apply  astringents  to  the  pliarynx, 
which  is  ahiiost  universally  involved,  aJid  to  Regulate  tlie  climatic  sur- 
roundings of  the  child.  Local  applications  td  the  larynx  in  ttiese  iiises 
are  seldom  necessary. 

Pseudo-Membranous  Laryn^tis. — A  pseudo-membrane  in  the  larynx 
may  be  caused  by  tlie  irdialation  of  irritating  va[)ors,  or  by  theins[jimtion 
of  corrosive  liquitls.  These  accidents  am  so  readily  recoguisied  thai  then* 
is  no  ditTiculty  iJi  determining  the  cause  of  the  pseudo-membniut*  in  these 
cases.  Treatment  lor  the  relief  i*r  tlie  stenosis  should  be  institutrd  at 
once.  This  consists  in  the  applie  ation  of  cold  and  such  soottiing  inhata- 
lions  as  3.T5  c.c.  (I  drachm)  of  comj>oumt  tincture  of  benzoin  in  a  cpjart 
of  t>oiUng  water.  The  com|)licating  <rdi*ma  which  is  often  present  in 
these  cases  may  reqtiire  operative  interference. 

Tlie  most  common  cause  of  pseudo-membranous  laryngitis,  ajid  the 
one  which  probably  in  nearly  all  cases  produces  if,  is  some  form  of  micru- 
organism.  Tliese  micro-organisms  may  be  of  several  varieties.  Until  it 
is  proved  not  to  be  so,  however,  pseudo-membranous  lanngiUs  must  hr 
looked  upon  clinically  as  infectious  and  due  most  commonly  to  the  Klebs- 
Loeffler  bacillus.  There  is  no  doubt  but  that  a  sim|jle  catarrhal  iiillam* 
mation  localized  in  the  larj^nx  may  be  produced  by  ttie  Klebs-Loe tiler 
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,  kirillim,    Th**  syiii|jltMiii:,  liiagniisi^*  and  liTalniL'nt  oi'  laryiig'eal  liiphUitjria 

have  iHH^ri  (lesrHbeil  on  pap*  4(>">. 

Sonjr  iiicl  in  tlit*  liiUbivnlial  dia^niasis  of  iisi^mlo-nuMnbraiiuus  from 

aruit*  aiturrhai  laryriKitis?  ran  hv  oljlaintnl  from  Uie  tornpeniluiv,  \\h\d\  in 

I  he  lallrr  k  t'Mii^idt^inbly  niised,  widio  in  ihv  Umnvv  It  is  inodttrate  and 
I  sometimt's  normal  or  Bubnnnnal.     Tlu^  slow  foni'se  uf  u  constitutional 

disiuiso  ijrradually  causing  obi^tniclion  is  sigrulieant  uf  this  infectious  form 

of  larvhgilis, 

DISEASES  OF  THE  TRACHEA. 

Palhological  conditions  uf  titc  traclica  not  ctmncrteil  witli  those  oi'  the 

air-passajfc  aljove  or  lielowit  are  nniMiiiunon*     Tlie  lesions  of  ttie  tnichea 

may  be  j^riniary  or  serfiiulary.     In  thi^  latt«*r  ttiey  an;  merely  an  extension 

I  of  the  djjsca^^c  fmm  tlip  larynx  <ir  Ww  brontld,  and  do  tied  play  an  es- 

I  pecially  signiJiaud  part  in  the  attack.     The  ordy  primary  disease  of  the 

•  trachea  which  is  coniiiuin  in  infancy  and  rhiidhood  is  an  acute  inllamma- 

lion  occurrtnt,'  in  its  mm^ons  lininl,^     Wlien  tins  inflajinaator)^  condilion 

is  preseid.  il  prodtMes  an  irrilatinj^^  con^di  wloi-h  ciin  usually  be  excited  by 

I  gentle  pressure  over  I  fie  tracliea, — idjout  the  only  method  by  which  we 

ran  liKah*  tlie  dislin'banc*\ 

The  Irealrneid  is  trj  protect  tfve  child  Ironi  an  atmosphere  widcli  is 
either  toy  In»t  or  too  cold,  from  high  wuids,  and  from  dust.  Douching 
tlie  front  of  tltc  nei;k  witlf  cold  water  sevemi  times  during  Ihi^  day  is  also 
rt«.^irable.  Direct  applications  to  the  tracliea  are  ainiogt  itu|iussii)le  in 
youtti?  cidldren. 


DISEASES  OF  THE  BRONCHI  AND  LUNGS. 

The  diseases  whii  }i  atTeet  tJie  Uuigs  in  infancy  and  chilflhood  differ 
sotriewliat  from  the  same  disi^ases  occurring  irj  later  lile,  on  acconjit  nf  the 
dilTennices  which  exist  hi  tl»e  anatomical  conditions  at  birth  and  during' 
tlie  early  years  of  life*  especially  the  first  tive,  Tiie  princi[>le  diflereuees 
are  that  tlie  bruiichi  occupy  a  relatively  lar^i^r  |)ortion  of  Ihc  lung  in  the 
child  ttian  hi  the  adult,  that  in  the  tbriner  ttie  iutei-stitial  tissue  is  preseid 
til  a  larger  amount,  lliat  Uic  mvities  of  Uie  air-vesictes  are  smaller,  and 
that  their  walls  are  relatively  thicker;  al^o  that  the  epithelial  cells  lining 
Itie  air-vc^icles  are  very  numerous.  These  cells  in  iidlannuation  tend  to 
rapid  nelUdivision,  vvtdch  is  one  of  tlie  rharacterislirs  ttiat  mark  the  pneu- 
tmmia  of  rliildhooci,  Tliese  anatoiuieal  dilTereiices  are  of  great  sjgnili- 
tmice  when  any  part  of  liie  lung  is  diseased,  and  lend  to  make  a  con- 
^'sted  lung  of  much  more  serious  import  in  the  young  child  than  in  the 
udulL  Post-iuortem  exanunalioiis  often  sliow  various  lesions  which 
during  life  were  not  represented  by  any  detinite  symptoms,  so  that  we 
cannot  expect  tlie  clinical  diiignosts  to  include  entirely  the  pathological 
IciiionsL 
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Ikk  iiliis.    Tlie  s)  rnploiiis,  diaj^iutsis*  and  treatment  of  laryngeal  diphltniria 

liavf  been  described  nii  page  465* 

SiHiie  aid  in  Mio  dinVn^ntial  dui^^iinsis  of  pseiido-nieinbninoiis  from 

ariite  ailarrhaJ  Jaryn^alis  tan  bv  oblaini^d  troni  the  teni|>eralun\  whkli  in 
the  Ittller  is  eonsiderably  raised,  while  in  Ihe  former  it  is  luoderate  and 
suiiietiines  noniuil  or  &tibnf>nnal.  The  sshnv  coui'se  of  a  eonsUluUonal 
dist*ase  irraduaUy  eausin^^  ubslruetiori  is  &«ij^niiieanl  of  this  infettioiis  fonu 
of  laryTigitis, 

DISEASES  OF  THE  TRACHEA. 

Pathological  conditions  of  the  Irarhea  not  conneeted  with  ttmse  of  the 
air-passage  above  or  below  it  are  unrotnmon-  The  le^^ions  of  the  trachea 
may  l>o  primary  or  secondary*  In  Itie  latter  tliey  fire  merely  an  extension 
of  IJie  dijfiea^e  from  the  larynx  or  the  bronelii,  and  do  not  (jlay  an  es- 
|H?eially  si^niicant  part  in  ttie  attack.  The  only  primary  diseiise  of  the 
tiactiea  whicli  is  com n ion  in  infancy  and  rttildliood  is  an  acnte  inJlanuna- 
Ibn  occarrinj(  in  ils  nmr'ons  lining.  Whm  thi,s  inflannnatory  condition 
is  presenl,  it  prfKlnces  an  Irritatini^  congli  whicli  can  usnally  be  exciU»d  by 
gentle  pressure  over  the  Iraehea, — about  tlie  only  method  by  which  we 
mn  locale  tin*  disturbance. 

The  treatment  is  to  protect  the  chitd  from  an  atmosphere  wtdf  h  is 

eitht!r  too  liot  ur  too  cold,  from  high  winds,  and  from  dust*     Douching 

Ih*^  fnnit  of  the  neck  witlr  r'tild  water  seveml  times  dnrinj,'  (he  day  is  atso 

[clL*Hiriibte.     Direct  applications  to  the  trachea  are  almost  intpossible  in 

lyoiifig  children* 


DISEASES  OF  THE  BRONCHI  AND  LUNGS, 

Ttie  diseases  wliich  aflV^ct  the  lungs  iji  infiincy  and  childhood  differ 
somewhat  from  tlie  same  dis**ases  orcurring  in  later  lif«%  un  account  of  the 
I  ilifferences  wliich  exist  in  the  anatomical  conditiorjs  at  birth  and  during 
the  early  years  of  life,  esperially  tlie  first  five.     The  princi|jle  ditTerences 
are  that  tin*  bitniclii  (»ccnpy  a  ndaMvuly  lai-ger  portion  c*f  llie  hin*,^  in  the 

» child  tlian  in  the  adult,  lltat  in  tlie  former  Ihe  intei-stdial  tissue  is  present 
in  a  lai^*r  amount,  that  the  rtavities  of  tlie  air- vesicles  are  smaller,  and 
Hal  their  walls  are  relativtdy  thirker:  also  Itiat  the  epithelial  celli^  lining 
llbie  air-vesirles  are  very  numerous.     Thest*  i-ells  in  ijiilammatitju  tend  to 
rapid  cell-division,  which  is  one  of  the  characteristics  that  mark  the  pneu- 
monia of  childhood,     llies**  auatoruital  diflereurt's  are  (»f  ^reat  si^-^ru'ti- 
cance  when  any  part  of  the  lung  Is  diseased,  and  h^Tul  to  make  a  con- 
gtsted  lung  of  much  more  serious  import  in  tlie  young  child  than  in  the 
adult*     Post-mortem    exaininatiuns    ollen   show    various    lesions    wliich 
during  life  were  not  represented  by  any  definite  symptoms,  so  that  we 
I        cannot  expect  the  clinical  diagnosis  to  includti  entirely  ttie  patliolugifml 
K    lesions* 
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for,  t*gpei:ial)y  if  ativr  frnin  hvenly-lbiir  U)  forty-'eight  hours  tlie  tenipt-i^- 
luir  does  lint  lull  \o  37.7-  uv  38.3^  V.  flOtP  cr  lOl^'  F.) 

Afier  a  4ow  days  tlie  severity  of  llir  syiiii^Lcirus  It^sen.s,  the  cough  be- 
corTU'S  liKiser,  llie  rak-s  gnifliially  tiisappi^aiv  ami  iiiitler  finnrable  condi- 
tions till?  symptuiiis  subside  I'utii'ely  in  a  week  tir  ten  rluys.  There  m 
seldoiit  any  expectoration  in  r  iiildn^n  under  six  or  sevep  years.  In  the 
niort^  s*'vero  cases  tlie  rales  are  niure  nnrnenms  than  irt  thi*  mild  form  of 
the  disease,  hul  are  ot*  llie  same  character,  hi  the  course  of  some  rases 
of  hronrtiilfe  a  temporary  localized  diminntiiin  or  even  absence  of  Ihe 
respiratory  sound  may  result  troni  the  ucclnsion  of  a  bronclms.  This  is 
es|Jefially  common  in  infants,  and  uiiiinarily  is  not  aceom|)anied  by  a 
chan^^r  in  the  i^errussion-suund.  This  form  of  bronchilis  is  the  one 
which  aftet-ts  the  lai^'er  and  the  meiiinni-sized  bronchi. 

Tlien^  is  no  chararteristir  tempt^rature  in  bn^nchitis.  As  a  rnh\  il  is 
moderate,  ;i7,2^  to  3S.3^  C  (99^  lo  101^  P-)  but  it  varies  grrally  a.-rord- 
ing  to  the  individual  and  to  the  decree  of  nen^ous  exeitemenl. 

The  blood  shows  nothing  of  disij^mostir  valiii' (Cabof ),  Lf^ncocytosis 
is  not  present  in  the  usual  Ibrms  of  acute  bronchitis,  hul  (irdy  in  fhe  Sfi- 
caiied  capillary  bronchitis  (broncho-{*neumoniaK  in  which  a  lencoryiosis 
is  usually  present. 

Diagnosis, — The  diag'nosis  of  tiie  onlinary  cases  of  acute  bnnichilis, 
in  whicli  only  the  larjje  and  mecHum-sized  bmnchi  are  affected,  is  Ofd  dilh- 
cult,  the  only  disease  forwhicli  it  is  likely  fo  be  mistaken  beju^f  bronrbo- 
pnemnonia.  In  this  latter  disease  the  greater  severity  of  liie  symptoms 
and  the  hi^dier  temperature  will  usually  slujw  its  presence,  even  though 
the  physical  signs  may  be  only  those  ilesrribed  as  occurring  in  bmnchitis. 
In  the  more  severe  fiu'uis  of  bronclutis  it  is  sfunetinies  exci*ei!inf,Hy  difii- 
cult  to  make  the  dhterential  diagnosis  froru  broncho-pneunuvnia.  [f, 
however,  tlie  temperature,  ailer  three  or  four  days,  remains  high,  and 
rises  to  39J°  t^r  3\}A°  C,  {irr2,o^  or  K.Kl'^  F.),  witli  marked  remissions 
and  exacerbations,  the  diajt^nosis  becomes  doul>tfuh  and  in  these  caaes  we 
should  strongly  suspect  that  a  broncho-pneumonia  has  arisen  as  a  com- 
plication. Wc  mnst,  liowever,  remember  that  in  certain  coses  of  bronrlio- 
pneinnonia  the  leiufieiutnre  may  be  a^  mod<»rate  as  in  acute  bronchitis, 
and  we  must  therefore  rely  on  a  condiination  of  syuiplonis  nither  than 
on  any  one  symptom  or  sign.  An  hnpnrtant  point  in  the  diiTerential 
diagnosis  between  bronchitis  and  broncho-|ineumnnia  is  tliaf  the  physirAl 
signs  in  the  former  are  much  more  fn^quently  found  in  all  parts  of  tlie 
thorax,  white  in  the  latter  eireuinscribed  groups  of  mhs  are  ol\t n  de- 
lected in  dilTerent  parts  of  the  tmigs,  Ttse  rales  iu  themselves,  lajwever, 
an?  not  distinctive,  as  tlie  rales  in  lironcho-]»m*mMonia  are  mostly  those 
of  the  accompanying  bronchitis,  AUliough  the  physical  signs  of  dulness 
aiMl  bronchial  respirjition  are  C(mclusiveevitJenccs  tliat  tlie  case  is  not  one 
of  tironcliitis  alone,  yet  an  absence  of  these  signs  iiues  nut  justify  us  in 
excluding  broncho-pneumonia.     When  the  dyspm^a,  general  prosfnition. 
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bi*onchitis.  The  specimen  shows  hyperplafiia  tif  11  n*  lymplMiodes  d>U'  to 
brtinchitis.  This  condition  is  very  coniitianly  found  in  bronchitis,  espe- 
cially when  it  occurs  in  ilebililafed  childroiK  ThiT<*  \^  dosquaniatiun  of 
the  epithelium  Uning  the  bronchi,  as  well  be  a  s%'ld  thickening  uf  tlieir 
walls. 

Symptoms. — ^The  onset  of  acute  bronctiitis  is  usually  mild,  but  1  have 
seen  in  a  debilitated  infant  a  simple,  mu^oiiiplicated  bronchitis  begin  with 
a  convulsion*  The  symptoms  are  very  variable  in  their  intensity,  and 
are  nstially  more  acute  and  definite  in  a  previously  healthy  child  than 
in  debilitated  children,  hi  whom  they  are  otlen  subacute  and  of  an  in- 
sidious nature.  In  infants  and  y(»unj?  children  the  bronchitis  is  almost 
always  preceded  by  a  catarrhal  condition  of  tlie  upper  air-passages.     In 

Fio.    H2. 
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\  Lym  Gl. 
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Br,,  lirarirhij-      \ti     urt^rv  :   i  ym.  GL,  lymph-node, 

the  mild  cases  there  i^  an  elevation  of  the  temperature,  37.7^  to  38*3*^  C. 
(ICH)*^  to  101*^  F.),  cough  of  greater  or  less  severity,  and  a  slight  lessen- 
ing of  the  apijetite.  On  physical  examination  the  pulmonary  resonance 
is  found  to  be  normaL  A  few  sibilant  and  sonorous  rules  are  heard  with 
special  frequency  in  the  area  between  the  scapula  and  the  vertebral 
column.  Moist  rales  may  also  be  lieard.  In  severe  cases  the  children 
suffer  from  more  or  less  discomfort,  produced  probably  by  the  thoracic 
pain,  althougli  in  young  children  the  locality  of  the  pain  cannot,  as  a 
rule,  be  determined.  The  cough  is  hard  and  dr)%  the  respirations  may 
be  slighly  raised,  and  the  pulse  accelerated.  The  children  may  apjiear 
quite  ill  tor  two  or  three  days,  and  the  temperature  may  rise  as  higli  as 
3S.S'' or  39.1 '^  C.  (102^  or  102.5°  ¥.}:  but  when  this  latter  |>oint  is 
reached  the  onset  of  a  broncho-pneumonia  should  be  carefully  watched 
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for,  especially  if  afl^^r  from  Lwerity-lbur  tu  foHy-i'iglit  hours  the  letn|H*n' 
turc  dues  not  fall  to  37.7^  or  38.3'^  C.  (10(P  or  lOr-^  f\) 

After  a  few  days  the  seventy  of  the  symptnnis  le&sens,  the  eou^h  Ikeih^:^ 
conies  looser,  the  niles  irraduafly  disappear,  and  under  favL»raiite  L't>ndi 
tions  the  s^yuiploias  subside  entirety  iu  a  weelv  or  ten  days.     Ttiere  L-^CiS 
seldom  any  expeetoration  in  children  mider  six  or  mvvn  years.     In  th^  ^^ 
more  severe  rases  the  rales  are  more  numerous  tlian  iu  Itie  mild  forni  m^^    f 
the  disease,  but  are  *^f  the  siime  t  hanu'ter.     In  I  he  t-uurse  of  some  t."i'ise^&-^_ 
of  bromhitis  a  teniporary  localized  dinanution  or  even  absenee  of  th 
perspiratory  sound  may  result  from   llie  onlusion  nf  a  hrourljuK.     This  !« 
especiaJly  eomnmu  hi  infants,  and  ordhiarily  is  not  aeetJiupaiiied  by  aa 
change   in  the  percussion-sou  ud.     Tins  form  of  bronchitis  is  the  one^ 
Tivhicli  atferls  the  lan^^er  and  the  tuedirtm-si>:ed  brout dd. 

There  is  no  cliaracteristic  temperature  in  linjueldlis.  As  a  nde,  i\  is 
moderate,  37.:>°  to  38.3°  C.  {99^  to  101^  Rjbut  it  varies  greatly  aecorrl- 
big  to  the  mdividiial  and  to  the  dt^ree  of  nen^ous  exriteriit?nt. 

The  blood  shows  nothing  of  tliaguostie  valur  (f'abot).  l.enrorytnsis 
is  not  present  in  the  usual  forms  of  at^ute  broncbitis,  but  only  in  ttn^  st»- 
eailed  capillary  bronchitis  (broncho-pneumonia),  in  whicli  a  leueocytosis 
is  usually  present. 

Dui^xo.sL^. — Ttie  diagnosis  of  llie  orduiary  cases  of  acute  broncliifis, 
in  which  only  the  laiige  and  medimn-sixed  bromdii  are  affected,  is  not  diffi- 
cult, the  only  disease  for  wtucli  it  is  likely  lo  be  mistaken  beinj.'  bnundK*- 
pneumonia.  In  tiiis  latter  disease  the  grealiu'  severity  of  ttic  sympt'inis 
and  tlie  higher  temperatLire  will  usually  show  its  presem^e,  even  though 
tlie  pfiysical  signs  may  be  only  those  described  as  occurring  in  bnuichitis. 
In  the  more  severe  forms  of  bronrbitis  it  is  sometinu'S  exceedintily  ditVi- 
cull  to  make  the  dilTerential  diagnosis  from  hrcjnclio-pneumoiiia.  IC 
however,  Itie  temperature,  after  three  or  lour  days,  remains  tiigh,  and 
rises  to  39.P  or  39.4°  C.  (102,5°  or  103°  F.).  with  marked  remissimis 
ami  exacerbatifjus,  liie  diagnosis  becomes  th*ubtful.  and  in  these  ca.^es  we 
should  strongly  suspect  that  a  brtjncbo-imeumonia  has  arisen  bb  a  coni- 
plicatiotu  W<'  nmst,  however,  remendier  tliat  iu  certain  cases  of  bronrlio- 
pneumonia  tlie  temperaiure  may  t>e  as  miHiemte  as  in  arutc  bmnchitis, 
and  we  nmst  tfieretore  rely  on  a  combination  of  syniptoms  rather  ttian 
on  any  one  symptom  nr  sign.  An  intfinrlant  point  in  the  tHllVretdial 
diagimsis  between  broncliitis  and  broncho-pneuuHmia  is  ttiat  tlie  pliysicai 
signs  hi  the  former  are  much  more  frequently  founti  in  all  parls  of  tlie 
ttiorax,  while  in  tlie  latler  cireumseriljed  groups  of  rates  are  odeii  de- 
tected iu  dillerent  parts  of  ilio  lungs.  The  nlles  in  Ibemselves,  however, 
are  not  dislinctive,  as  the  nlles  in  broncho-pneyuumia  are  ujostly  those 
of  the  aceompaiiying  bronchitis.  Althougli  the  ptjysical  signs  of  tbdness  ■ 
and  brouctiial  respiralion  are  conclusive  evidences  tlud  the  case  is  nn|  one 
of  bnmcbitis  alone,  yet  an  idisi^nce  of  Ibesc  signs  does  nf»t  justify  ns  in 
excluding  broncho-pneumonia.     When  the  dyspntta,  general  prijstndion. 
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and  fi^llossnt^ss  are  sli|?lit  arul  LIu'  loinp^^mhirp  inodci-ntr,  Iho  vnsi*  is 
likt^ly  Ut  be  urie  of  bronchiUs,  wliile  if  tbese  symptoms  arc  inarkLHt,  aiui 
art?  ronihinod  with  cyanosis^  dilatation  of  the  aim  nasi,  and  a  higher  teni- 
jiemturL*,  at  h«asi  a  i>ravisi<>rml  dia^jrntjsi^  nf  bronciio-pneuinonia  ^should  be 
made,  in  some  rast*s  iiw  ditTerenlial  diii^^iiosis  will  also  have  [a  be  made 
from  the  onset  of  a  ]ileuritis  or  of  a  lobar  pneumonia*  but  the  modenile 
tempt»rahiro  and  rKSpirati<^ns,  the  normal  pereus^sion^ounds,  and  tlie 
difynse  bilateral  rales  in  limnrhilis  u,snally  make  the  djagnosii*  tVom  these 
diseasi's  cpiite  evident.  If  tlie  blood -roiint  sliows  an  absenee  of  leiieo- 
(*ytosis  it  favors  the  diagnosis  of  broiiehitis, 

PaiMi!«i*sis5, — Tlie  prognoi^i.s,  wlien  no  cornplieation  arises  and  the  child 
is  previonsly  heallhyT  is  good.  In  elebilitated  thildrrn,  and  c»siie( iaily 
when  rhafhitis  is  present,  even  a  mild  form  of  bronehitis  may  [jrove  (o  be 
Serious*  on  aecount  of  the  dan|,^er  of  a  eomplieatinij  broncho-pneiunonia^ 
and  in  these  cases  the  pro^niosis  is  much  more  uidkvorable. 

Theatment*^ — ^The  treatment  of  acute  bronchitis  h  essentially  liyjrienic. 
Tlie  eliild  sliould  be  eonfineil  to  a  waniu  well-ventilatett  room  which  lias 
a  siimiy  exposure,  and  wliicli  is  heated  by  an  open  tire  to  a  temperature 
of  about  20°  to  2L1^  C.  (SH^  to  70^  F.).  A  lew  nnnims  uf  wine  of 
I  ipettac  should  be  given  if  the  cough  is  unusually  dry,  and  to  this  a  few 
minims  of  thictura  opii  r^amphomta  may  be  added  if  tlie  patient  is  very 
nervous.  These  remedies  are  all  that  will  usually  be  needed  in  an  attack 
of  uente  bronchitis.  When  a  rhachilic  ehild  or  one  wtio  is  much  debili- 
tated is  altaeketl  by  the  disease,  especial  care  must  be  taken  to  support  its 
strength  by  stimulants  and  food* 

Unusual  Form  of  Acuta  Bronctiitis,^ — Besides  the  acute  bronchitis 

just  descrUied*  I  have  met  witti  a  cUlss  of  cases  wlui-h  are  extremely  rare, 

j  but  which,  apparently,  are  instances  of  an  exacerbation  of  an  ordinary 

I  bninchitB  through  tlie  involvement  of  the  smaller  bronchi,  ao/  tkr  f^^nnuini 

I  cm««,     I  have  seen  only  six  or  eight  of  llipse  eases.     These,  from  their 

I  clinical  histor)%  seem  to  liave  been  cases  of  l>ronchitis  rattier  than  of 

bronelM>pneumonia,     t  sjieak  of  them  separately,  as  the  symptoms  differ 

|i  somewhat  from  those  of  an  tjrdinary  bronchitis.     This  fonn  of  bron- 

I  cliitis  has  no  connection  with  I  hat  which  was  formerly  erroneously  called 

capillary  bronelntis,  but  which  is  wvll  known  to  be  only  an  early  stage  of 

[,  broncho-pneumonia.     This  form  of  bronchitis  in  my  cases  has  commonly 

I  occurred  in  infants  in  the  tirst  two  years  of  life,  though  1  have  met  with 

(i  it  as  late  as  the  third  year.     The  cause,  so  fur  as  could  be  ascertained, 

was  the  same  as  in  an  ordinar}^  brondnlis,  a  catarrlial  condition  of  the 

upper  air-passages  usually  preceding  tlie  attack.     The  onset  of  the  disease 

was  rapid,  and  the  symptoms  soon  became  very  severe.     The  tempera- 

||  ture  was,  as  a  rule,  modemtcly  nosed,  37 J*'  to  38.3*^  (*,  (100^  to  lUl^ 

I  F.).     The  cough  was  continuous,  and  dyspntea,  witJi  more  or  less  cy- 

'  anosis,  rapidly  develo|}ed.     An  examination  showed   normal  resonance 

ttiroughout  the  whole  thorax*  and  line  moist  rales*    The  respirations  were 
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ever  it  is  oxposert  to  a  damp  nhnnspliere,  a  loud  wheezifif  will  li**  heard 
in  the  chest.  Auscultation  will  reveal  tlie  presence  of  sofiorous  raits 
everywhere,  and  in  this  varit4)%  as  wel!  as  in  other  fonas  of  rhntnic 
bronchitis,  a  rt^ughened  sensalion  may  ^onieUmes  be  fell  on  jial[xilion 
during  respiration. 

Du^sjosis, — The  (UlTerential    diagnosis  is   to   he   made   from   rhrom<: 
affeciions  of  the  lungs  hi  wliirh  tlie  thickening  of  the  hiterstjtial  lis^iieB 
has  iakon  plat:e  witli  a  resulting'  djjuinntion  i>f  resonance,  and  fnnn  Ihe 
condition  in  whicii  the  brunelii  are  (hiateth     hi  the  latkT  eaije  Iher^  iin? 
accompanying  symptoms  of  a  profuse  exudalion  of  purulent  matter. 

Chronic  brnnchilk  is  also  lo  be  disHtiguishe<l  from  reHex  eons?lis  of 
nervous  ctiaracter,  unaccompanied  by  any  cUsease  of  Hie  respiratorj'  \meL^ 
Causes  for  such  reflex  coughs  may  be  found  in  irrilation  of  the  jiharyn 
and  ear,  from  ctironic  gastric  indigestion,  from  pulmonary   congestion,' 
from  tlie  disturbances  in  circulation  due  to  cardiac  disejise,  and,  fiiiaUy, 
from  pressure  upon  the  bronchi  of  enlarged  mediastinal  glands. 

Prognosis. — The  prognosis  of  chronic  bronchitis  varies  aceorriing  li 
the  cause.     When  it  is  secondary  to  dbease  of  some  other  organ,  it 
depends  entirely  upon  the  progruosis  of  ttmt  disease.     In  rhaehitir  chil- 
dren the  prognosis  Is  unfavorable,  and  in  them  a  brfmcho-piieuiuonia  is 
especially  liable  to  develop,  willi  a  fatal  issue.     Ca.ses  of  chnmic  brrm-: 
chitis  are  also  liable  to  be  invaded  by  the  Inliercle  bacillus,     hi  raser 
which  are  Uie  result  of  acute  bronchitis  in  individuals  otherwise  healltiyi 
the  prognosis  is  favorable,  jirovided  the  proper  Ireatment  can  be  nirrie 
out.     As  emphysema  in  chronic  hroncliiUs  is  rare  in  children  iii  rum 
[mrison  witli  adults,  the  chances  for  recover)^  in  tlie  former  are  corre 
spondingly  good. 

TrEv^tmekt. — The  treatment  of  chronic  bronetiitis  is  essentially  rtiniatin 
The  children  should  be  kept  in  a  warm  tlry  ilinmle  for  some  months  aHer 
the  bronchitis  lias  entirely  disappeared.  Especial  care  should  be  Istkeii* 
that  the  child  is  suitably  protected  by  flannel  untleTiprarmeiiLs.  Wtieit 
other  treatment  is  reipiired,  as  a  rule,  tonics  will  |>rove  of  more  l>eiiefil 
than  the  drugs  whicli  are  usually  administered  for  Uieir  direct  effeet  iipoiii 
the  bronchial  mucous  memhrane. 


FTBRENOUS  BRONCHmS, 

During  the  course  of  wliat  may  appisir  \o  he  an  orrlinar)^  hnmcht 
in  rare  instances  a  fibrinous  furni  of  hroncliiiis  has  been  met  with,      lii 
this  variety  masses  of  fibrin  in  tin*  br^rmfu  form  casts  of  various  estefii 
acconiing   to  the  number  of  the  bronchi  which  are  affected.     Siriiifsiri 
fibrinous  casts  of  tlie  bronehi  may  be  found  in  eases  of  dipfjiheria  of  (lie J 
larynx  by  direct  extension  to  the  bronchi,  but  do  not  reprt*sejit  fibrinous 
bnincliitis. 

Tlie  diseast^  may  run  a  short  runi'sr  (if  days  or  weeks,  hut  is  usually' 
chronic  and  may  last  fr*r  yeai's.     Tlie  paroxysms  may  also  lie  j»eriodic*^ 
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The  symptoms  and  course  of  all  these  cases  are  very  similar,  so  that  I 
shall  spH.*ak  only  of  one  other  child,  whom  I  saw  in  consultation. 

^§  A   tiijile^  seven  months  old,  and  previously   h<^a]thy.  for  two  days  had  a  slight 

B^ough,  with  a  few  sonorous  rsiles  in  tU*'  chest  and  a  temperature  varyinjj  from  36.C  to 
»7.2^  C.  (98*  to  99**  F.).  On  the  thinl  day  tif  the  attack  he  was  suddenly  seized  with 
liirreisised  cough,  dyspntj^a,  cyanosis^  respiratiuns  of  70  ^  a  pulse  of  160,  and  a  tempera- 
ture of  38.3*  C.  (101^  F.).  An  examinaticm  of  the  rhest  showed  normal  resonance 
and  fine  moist  rates  throughout  t)oth  lungs.  Tlie  infant  was  i rented  wnth  aromatic 
spirit  of  ammonia  and  hranciy  in  alternate  doses.  On  the  foUowmg  day  the  tempera- 
ture feU  to  37^  C.  (98.6'*  F.),  and  the  fine  rales  were  replaced  by  coatee  and  sonorous 
raleft.     The  bronchitis  lasted  for  a  few  days,  and  the  infant  then  recovered  entirely. 

»  CHRONIC  BRONCHmS, 

Etiology* — Chronic  brouLliitis  may  result  Irorii  a  series  of  attacks  of 
acute  bronchitis,  or  from  a  number  of  other  causes.  Among  thesc^  may 
be   mentioned  various  alTections  of  the  lungs,  such  diseases  connected 

_  mnth  malnutrition  as  rJiachitis,  and  prolonged  attacks  of  pertussis. 

f  PATnoLOGY. — ^The  p at tio logical  conditions  occurring  in  chronic  bron- 
chitis varj^  greatly  in  degree,  and  the  lesions  found  at  the  post-mortem 
examination  are  often  slight  in  comparison  with  the  severity  of  the  symp- 
lonis  during  life.  In  must  cases  there  is  a  consideralile  production  of 
wiiuctis,  pus,  and  serum.     In  cases  which  have  lasted  for  a  long  time,  in 

i addition  to  the  inflammatory  prt)ducts  afTecting  the  walls  of  the  bronchi 
"tliere  may  be  dilatation  of  one  or  more  bronchi,  and  the  nmscular  coat 
may  be  tliickened  or  thinned.  Emphysema  may  also  result 
SyMPTOMs, — The  synjptoms  of  clironic  bronchitis  are  verj^  much  the 
same  as  those  of  acute  bronchitis,  except  that  the  temperatore  is  not  so 
apt  to  be  heightened,  while  the  general  symptoms  of  malaise,  anort*xia, 
B  and  loss  of  weight  are  more  prominent  In  severe  and  prolonged  cases 
■  in  which  emphysema  is  present  the  thorax  may  assuitie  the  position  of 
full  mspimtlon,  the  ribs  being  permanently  raised  and  tlie  antero-posterior 
diameter  of  the  chest  uicreased.  The  physical  signs  are  the  same  as 
in  acute  bronchitis,  so  far  as  the  niles  are  concerned.  The  resonance  is 
usnally  normal  except  when  the  chronic  process  has  produced  em|*hy- 
sema,  in  which  case  there  are  areas  of  hypers-resonance  often  associated 
witli  a  tympanitic  tone.  Occasionally  atclecUisis  of  considerable  areas  of 
the  lungs  may  take  place,  with  a  resultmg  diminution  of  the  respiratory 
sound.  This  occurrence  may  in  some  cases  prove  to  be  serious,  but  in 
others  the  accompanying  symptoms  are  mild,  and  the  alveoli  may  again 

I  ret  urn  to  their  normal  degree  of  ititlation. 
There  is  one  form  of  bronchitis  which  front  its  duration  may  bo  called 
chronic,  and  yet  which  from  the  very  stiglit  degree  of  constitutional  symp- 
toms that  accompany  it  cnrrcsiH>nds  ratlter  to  a  subacute  aftection.  In 
these  cases,  wliich  usually  occur  in  infancy  and  in  early  childhood,  the 
child  often  appears  quite  well,  but  for  long  periods  of  weeks,  or  when- 
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especially  of  tliu  bronrhi,  commonly  prucudos  the  at  lack  for  some  (iays* 
The  onset  is  usually  sudden,  and  generaJly  oeeurs  at  ni^jrht.  The  child  u 
seixed  with  distressing  dyspnn'a,  mainly  expiratur)\  the  respiralion  Ix'iitg 
accompanied  by  a  wheezing  sound,  Th*j  face  h  luixiiriis*  and  if  ihe  atbrk 
continues  for  some  time  it  becomes  slightly  cyanotii-.  The  rc^spiratitHif 
are  not  especially  increased  in  frequency*  The  pulse  is  rapid,  ajid  when 
the  dyspntea  is  verj'  intense  becomes  weak.  The  tenipemtiire  k  nut 
raised,  aJid  when  the  paroxysm  is  prolonged  it  may  become  subnonnaL 
The  physical  signs  are  mostly  dittuse,  sibilant,  afid  sonorous  mU^  rhorrhl 
and  muscular  rumbles,  which  obsmre  or  render  inaudible  the  respimton' 
murnmr.  The  aUack  may  last  for  a  nuiidaer  of  hours,  or  even  for  tluys* 
The  paroxysms  vary  in  their  severity,  and,  as  u  rule,  are  followed  by 
considerable  exhaustion.  The  frequency  of  tlie  attacks  varies ;  they  niay 
occur  otlen  or  only  at  intervals  of  months. 

Diagnosis. — Attacks  of  asthma  an*  generally  easily  diagnosticated  by  Uip 
spasm,  the  history  of  previous  attacks,  and  the  characteristic  sputum  and 
blood.  Cardiac,  renal,  and  thyroid  dyspnoea^ — tlmt  is,  conditions  knouii 
as  *'  false  asthma'' — can  be  excluded  by  tlie  examination  of  the  blood  ami 
sputum  and  by  the  recognition  of  the  respective  diseases. 

Mechanical  irritation  of  the  bronchi,  as  by  pressure  of  an  aneurism  or 
of  enlarged  glatids,  may  bring  on  a  spasm  of  tlie  bronchioles  re&£*nibliug 
true  asthma,  and  here  again  the  examination  of  the  blood  and  sputum  are 
of  great  service, 

Spasni  of  the  glottis  produces  a  noisy  dyspncea,  but  the  difficulty  is 
with  inspiration  histead  of  exph^tion.  The  sound  produced  is  more  of 
a  cmw  than  a  wlieeze,  ajid  no  rales  can  be  heard  in  tiie  lungs. 

Prognosis. — ^Ttie  prognosis  of  astimia  with  regard  to  Uie  especial 
attack  is  good.  When  the  disease  is  not  hereditary  the  children  very 
comnioidy  recover  from  it  as  they  approach  the  age  of  puberly.  in  many 
cases  the  attacks  seeiu  to  depend  upon  some  local  aiTection  of  tlie  air- 
passages,  and  the  ctire  of  these  local  lesions  will  often  be  followpti  by 
recoverj^  from  the  attacks  of  asthma. 

Treatment, — In  the  treatment  of  asthma,  the  nose  and  ttir*ial  stiould 
be  carefully  examined  lor  local  diseases,  as  the  attacks  may  \>v  causiMl  by 
the  different  forms  of  rhinitis,  adenoid  grrjwihs,  or  enlai^i^d  tonsils.  The 
children  stitjuUt  l>e  jjrotecled  fmm  unfavorable  atnK»spheric  itdlutMues,  a 
higli,  drj',  inland  mr  usually  being  better  suited  to  tiiem  than  sea-air*  In 
some  cases,  especially  of  a  mild  form,  the  fumes  of  nitre  paper  wilt  give 
considerable  n?lief.  hi  very  severe  attacks  hydrate  of  chloral  may  be 
given,  either  by  the  mouth  or  by  enemala.  Antispasmodics,  sucli  as  bella- 
donna and  lobelia,  can  also  bt*  used.  There  is  no  one  drug  which  will 
relieve  the  paroxysms  of  asthma  except  morphine,  whicti  should  hi*  used 
with  great  caution.  Iodide  of  pohissium  in  gradually  increasing  dosi^^s  is 
in  some  cases  bencficLaL  Especial  attention  should  be  paid  to  Uie  gen* 
eral  hygiene  and  to  the  diet  of  the  child. 
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PNEUMONIA. 

Piifuninnia  is  an  acuU*  ur  snbartit^'  afTertion  uf  the  hin^s,  due  io  (he 
rtjoii  uf  irifefiious  iiiitTo-or^^nisiiis,  tht!  i*ath4>lof;\%  symptoms,  aiid  prog- 
Mtmk  uf  whidi  vary  accurrting  lo  the  particrular  batierium  whirh  is  the 
exrUiiig  tau.si*  uf  {h^  intlaniniatloii. 

Twu  geitt/ral  types  tjf  the  disease  are  usually  doseribed,  arcfmiing  to 
the  inode  of  ittvasiou  anil  to  the  distribuUon  of  ttiu  pathologieal  lei^iotis ; 
(1)  ifihftr  ptteumonki,  iu  which  the  whole  or  grc^aler  part  of  a  lobe  of  the 
UJiig  is  in  vol  vert  T  and  ('2)  brtmf*hn-pnaimonta,  in  vvhieti  individual  lobules 
of  the  lung  are  afTecterti  furmiuti:  small  areas  of  consolidation  irregularly 
iited. 
One  iiarticular  oiT^anism,  tlie  pnenmfM*rtf*rnJi  of  FrfirnkrL  sliows  a  special 
tendency  tu  rause  an  itdlamniation  fd  a   lobar  type,  and  sucli  a  disease, 
a^curaUdy  speaking,  should  be  termed  ^^  pmumococcm  lobar  pneuvmnUt.^^ 
II  is  this  condition  whii^h  is  generally  referred  to  when  Hie  terms  **  hhfir 
pneufnimia^'^  *'  (icul€  eroupom  pneunionia^'^  or  *'  acute  Jthmt^jus  piheunwnia'" 
arc  used, 
^H         Bronrha-pnenmrntla^  or  IdmUir  pnrummiku  is,  on  the  other  hand,  due  to 
^^  a  number  of  different  organisms,  which  will  be  more  fully  described  later 
L        The  especial  point  to  be  emphasized  in  connection  with  the  subject  of 
^B  classification  is  the  charact eristic  tendency  of  these  organisms  to  produce  an 
^^  interstitial  Lnflammatiott  of  the  [>eribronchial  tissues  of  the  terminal  bronchi, 
I        tt'itli  exudation  into  the  neighboring  alveoli  and  consequent  consolida- 
tion of  the  lobules  of  the  lungs.     Such  areas  of  consolidation  may  ocea- 
^Ksionally,  by  continence,  merge  into  one  large  mass,  and  end  by  producing 
^Va  t'onsolidation  of  the  whole  of  a  lobe,  giving  rise  to  physical  signs  and 
Soinetimt^  to  macroscopic  appearances  which  are  essentially  the  same  as 
a   lobar  jineumoina,  but  all  cases  of  this  variety  will,  on  nncroscopic  ex- 
amination, show  the  appearances  of  a  lobular  infection  diilering  in  many 
n^peets  from  the  micn>scopic  pathological  appearances  of  a  pneumococcus 
lobar  pneumonia,     Tubertmlosis  of  the    lung  is  essentially  a  broncho- 
pneumonia, but  with  pathoiq^it^al  and  clinical  features   which  are  so  dis- 
tinctive that  it  is  more  convenient  to  describe  it  in  connection  with  Uie 
ipeneral  subject  of  tuberculosis  (page  393). 

Both  the  lobar  and  tlic  lobular  or  broncho-pneumonias  are  diseases 
due  to  infectious  niiiTo-oiifanisnis.  In  view,  however,  of  the  variety  of 
etiological  factors  in  a  bripncho-pneumonia,  and  of  the  occasional  cases 
which  bear  so  close  a  ^^semhlan("c  to  a  lobar  pneumonia,  and  inasnmch 
as  the  specific  organisiu  of  pneuniucoccus  pneumonia  is  also,  in  a  large 
Iimportion  of  cases,  the  direct  cause  of  a  broncho-pneumonia,  it  is  much 
more  convenient  for  the  present  to  describe  these  affections  togt^ttier  and 
in  connection  witli  the  general  subject  of  diseases  of  the  lung.  For  the 
same  reasons  w^e  shall  not  attempt  to  isolate  the  pneumococcus  lobar 
pneumonia  and  to  classify  it  among  the  specific  infectious  diseases. 
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PKMJMOCOCCUS  LOBAB  PNEUMONIA, 

Pneiinioroccus  lubar  pnt^unifjiiia  is  an  at-ule  irilV*rti(>iis,  selMunili-^i 
d  is  ease »  characterizod  in  typical  cases  by  stidileii  onset,  hijjh  iever*  consoli- 
dation of  one  or  more  lobes  by  a  fibrinous  exiidatioa  mlo  Ihe  alveoli 
marked  leiicocylosis,  running  a  coui'se  in  children  of  from  five  to  ^i^hi 
days  and  ending  abruptly  by  crisis. 

Etiology. — Acute  inlections  of  tbe  lungs,  which  are  associated  vtith  a 
consohdatloii  of  the  whole  or  greater  part  of  a  Itjbe  nf  a  lung,  are  due  b 
a  {?reat  niaijority  of  cases,  probaJjly  in  as  many  as  9.5  per  cent,,  to  Ihr 
action  of  the  jjUfntmoeoccUH  of  Frtienkfi,  wliich  has  also  bt?en  called  Llie 
micrococcus  ianceokUus,  This  organism  is,  at  limes,  also  a  dlrecl  cause  t)f 
pleurisy,  pericai*ditis,  endocarditis,  peritonitis,  and  itienin^Us. 

The  disease  is  almost  inviiriably  primary.  It  may  appear  in  an  '4»i- 
demie  form  and  run  a  more  fatal  course  than  in  sporadic  cases.  II  may 
occur  at  any  age,  but  in  tlie  first  two  years  of  life  il  is  rare  in  tompari^'n 
with  broncho-pneumonia,  which  is  the  usual  Ibnu  of  pneumonia  in 
infancy.  In  the  third  year  it  becomes  more  common,  and,  acconliii|!  to 
Osier,  increases  in  frequency  up  to  the  sixth  year,  when  it  diministies?  iip 
to  the  titleenth  year.  The  proportion  of  cases  then  a^'ain  bqans  lo  ri^- 
Recurrent  attacks  of  pneurnococcus  lobar  pneumonia  are  not  so  freqwnt 
m  young  children  as  in  aduUs. 

Exposure  to  cold  and  especially  lo  sudden  atmospheric  chan^^es  seems 
to  render  tlie  individual  more  susceptible  to  the  un asion  of  the  mirrt^-^ 
oiganism.     When  this  fonn  of  pneumonia  occurs,  as  il  sometimes  ^'^^^s^^^ 
as  a  secondary  infection  in  such  diseases  as  pertussis,  measies.  and  scarle^^^^ 
fever,  it  is  usually  in  cliildren  over  three  yeai^  of  a^e  (Holt).      Thes*? 
secondary  pneumonias  are,  however,  much  more  likely  to  be  in  the  natnrt* 
of  broncho-pneumonia. 

Pathology. — ^The  pathological  condition  which  occurs  in  lobar  pneu- 
monia is  an  acute  exudative  inl]amniation  which  involves  projiressively 
the  whole  of  one  lobe,  or  the  largrer  part  of  one  lung,  or  portlotis  of  both 
lungs.  There  is  no  especial  distinction  between  the  lesions  of  lobar 
pneumonia  as  they  occur  in  children  and  those  wliiidi  an*  met  with  in 
adults,  except  so  far  ^s  the  anatomical  conditions  ditfer  acconling  to  tlie 
age  of  the  individual.  It  is  nuich  more  common,  however,  to  have  the 
pneumonic  process  begiji  in  the  apices  of  the  lungs  in  thildn*n  Ihaii  b 
adults.  Holt's  statistics  show  that  both  lungs  arealTerted  with  aboul  tlie 
same  frequency,  and  that  the  order  of  frequency  is  tell  base,  right  apex, 
right  base,  left  apex. 

The  stages  of  congedi&tu  rtd  h^^paiizafioH,  ^my  hrpattzotkm^  and  ftJfo- 
bdion  take  place  in  succession  in  Ihe  pnenmonia  ftf  I  he  rinid  as  in  that 
of  the  adult.  In  tlie  stage  of  congestion  tlie  lung  is  hypeminic  and 
u'dematous  and  the  air-vesicles  contain  librin,  pus,  granular  matter,  red 
blood-cells  and  epithelial   cells.     The  epitheliuni  of  the  air-vesiclcs  Is 
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swollen,  antl  tlH*ri*  mv  Uir^^i*  iiiiiribt^rs  uf  white  blood-cells  in  tfie  tapil- 
larios.  Ttie  lar^'L*  bninclii  an*  cungesk'fL  Tlie  small  bronchi  conlairL  the 
jsaiiir*  influrririiMtory  [jniilu<'ls  as  da  Hu*  air-vi'sicles,  Tfiis  sta^e  lasts  only 
u  few  liiiui's,  as  a  nili%  hut  may  be  prntnu^ted  for  several  days.  When 
the  Hxuclatinri  of  the  iiillanniiatory  [jrodiii-ts  has  n*ached  its  full  ilevelop- 
iiieiit  the  pri^enee  of  Itiese  pHMliu-ts  within  tlie  air-vesit'les  and  broriehi 
rauses  llir  liiii^  to  bi*  slightly  eiilai^^<l  and  at  this  tirne  it  is  said  lo  be  in 
the  funditioii  of  red  huj^atiyadinii,  AlttT  the  air-vesieles  have  beetune 
completely  filled  with  exudation  there?  follows  a  period  during  which  the 
t*xudali<m  first  beronjes  (trealorize<l  and  I  hen  de^anierated.  This  is^  the 
jirriod  nf  gniy  lirjjallztUifHu  Tills  ha|n>rns  at  a  varitdjle  time,  whieh  is 
iisnally  shorter  in  ehildren  than  in  adults.  The  color  finally  becomes 
gniy*  Thr  exudate  then  unde*ipit*s  still  furl  her  dpg<meration  and  soflcri- 
ing,  luid  is  removed  by  the  lyiiii>haUes,  This  is  the  stage  of  resolutioa. 
Resohition  should  bt^n  inmitMiiately  alter  defervescence  and  be  com- 
pk^ti'd  within  a  ft'vv  days,  but  it  may  not  l)e;riri  until  a  number  of  days 
after  drfervescenre,  and  niay  be  untisnally  protracted. 

The  bronchi  are  almost  always  atfected  in  lobar  pneumonia.     The 

pneumonic  proci'ss  may  occtir  in  sniaJI  patches,  bnt  usually  involves  an 

t^nlire   lobe*.     The  lower  lobes  are  the  ones  which  are  most  fretjuently 

aflected  in  early  life,  but  the  lo(*ality  of  the  pneumonia  is  of  patholojiieal 

mthfT  than  of  clinical  iiufiortance,  as  the  disease  may  attack  any  part  of 

the  lunj^*     It  is  generally  a  unilateral  diseiist*^  but  in  some  cases  it  may 

be  bilateral 

■       Symptosis, — Tlie  onset  of  a  pneumocoecus  lobar  pneumonia  is,  as  a 

rule,  v*.'ry  aeuti*,  and  in  the  infant  or  yotmg  child  is  fn^pjently  uslicrcd  in 

_^Jiy  vomiting  and  sometimes  by  (onvulsions.     The  tcnii*erature  rises  sud- 

Bdenly  and  remains  higti,  as  a  nde,  until  the  crisis.     The  pulsf^rate  is  in- 

Hcreased>    The  ctiild  appears  [irofoundly  infected.    The*  face  is  flushed,  tlie 

Bskin  hot  and  dr}'.     There  is  a  shurt,  dry,  painful  (ouglu     The  respira- 

f  lions  are  rafiid  and  shallow.     The  ahe  nasi  expand  wntli  each  hispiration, 

and  the  dysimtra  is  marketl     The  mind  at  first  is  clear,  but  as  the 

proce^  continues  delirimn  and  stupor  assert  themselves  as  prominent 

symptoms*     In  from  five  to  si'Ven  days  ihe  disease  in  typical  cases  cuns 

I  its  course.  Tlie  temperature  falls  by  crisis.  Sometimes  within  a  few 
hour^  the  picture  changes  sudd**nly.  Tin:  bn^atlung  beconn^s  easy,  the 
skin  moist  and  tlieri  l)athed  in  perspindion,  lhi>  [>nlse  slow  and  full,  the 
appetite  returns,  and  conval^*'ence,  biirring  complications,  is  rapid. 
The  individual  symptoms  vary  so  greatly  in  dilTerent  castas  that  they 
can  be  understood  best  wtieii  considerett  separately, 
ChineL — ^The  onset  of  the  disease  is  preetHJed  by  a  pn)dromal  stage  of 
a  few*  hours  ordy,  sometinu-s  wilh  mild  catarrhal  symptoms,  sometimes 
with  only  chilly  sensations,  headache,  and  malaise.  A  defirnte  rigor  is 
very  uncommon  muler  five  years:  convulsif»ns  are  more  frefpjeiit  in 
infants  and  are  unconnnon  at  a  later  period.     Vonuting  or  diarrhiBa, 
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Voutjh, — Couj^'ii  is  M  fOiiiiMOji  syiupioni,  im\  only  in  tlie  beginningr  uf 
the  diseasti*  but  also  during  its  svhok*  rtiurse,  and  olten  seems  to  be 
painful.  II  nmy,  bowi*ver,  W  absent  for  several  days  in  the  beginning 
of  the  attaek.  There  is  mrely  any  experluratiun  before  the  seventh  or 
eighth  year,  and  henee  in  infants  and  yunn^  elnldren  we  rarely  see  tiie 
'' rusty''  sputnin  su  chamcbTistie  uf  pneunioeuerus  pneumonia.  When 
it  is  obtained  it  is  ^renerally  rusty  and  tenai-ious,  and,  on  staining,  the  pneu- 
inoeoed  an?  found  within  the  leueoeytes  in  larpre  nimibers. 

JiloofL — The  blood  shows  a  marked  in  create  in  the  leucocytes,  which 
begjins  at  the  time  of  the  ehill.  hi  eases  in  whieli  a  pseiidocrisis  orcurs 
thi'  h*unn:yto«5is  persists,  while,  in  eertain  eases,  at  the  time  <>f  or  a  few 
hours  before  tlie  true  crisis  the  white  blood  count  be^^ins  io  (hrninish,  and 
R*Heht>s  its  nonnal  one  or  two  days  after  the  temperature.  If  resolution 
is  by  lysis,  tlie  n?durtion  in  the  white  eells  is  jiraiiuah  In  delayed  reso- 
lution, Ltie  leucocytcisis  persists,  someiimi^s  for  win^ks,  espeeially  if  abscess^ 
empyema^  or  gangrene  develops  as  a  coiiiplication.  Cnsk^s  of  pneumonia 
whieti  sliow  an  alisence  of  leueoeytosis.  except  in  tile  very  milrlest  forms, 
are  generally  considered  of  very  unfavorable  prognosis,  A  tiigh  and  in- 
creasing wliite  blood  eimnt  is  of  value  oiity  as  an  aid  to  diagnosis,  and  Ls 
no  i^'uarantee  whatever  of  a  favorable  issue. 

f WV«4.— Ttie  urine  shows  the  characteristics  of  a  febrile  urine,^ — high 
color,  tngh  spe<'itic  gravity,  and  increased  acidity,  with  a  sligtd  trace  of 
albundn  and  pure  hyaline  and  finely  gmnular  casts.  The  chlorides  are 
absent  or  greatly  reduced  at  ttie  tieight  of  the  fever  owing  to  the  lai^ 
amount  whicti  is  deposited  in  the  consolidated  Imig.  At  the  time  of  tlie 
crisis  there  is  often  a  marked  increase  in  the  amount  of  the  urine,  and  the 
ctdori*ies  reappear- 

Skin. — Herpes  of  the  nose,  lips,  genitals,  or  anus  occurs  not  uncom- 
mouly  in  association  with  pnenmococcus  lobar  pneumonia.  Redness  of 
one  cheek  is  an  occasional  phenomenon,  but  is  not  necessarily  on  ttie 
same  sidi*  as  the  consolidation.  Cyanosis  is  seen  in  connection  with 
filing  ctrcutation. 

DigeMivf  Orffam^^Th^  tongue  is  wiiite,  furred,  and  dry.  The  appe- 
ar, filils,  diarrhiea  or  constipation  are  apt  to  appear,  and  meteorisni  with 
ierable  distension  of  tire  abdomen  is  sometimes  a  distressujg  and 
grave  symptom.  The  spleen  is  usually  slightly  enlarged,  and  its  edge  is 
occasional ly  | ja  1  \ rable, 

CriMUi. — Tile  time  when  the  temperature  falls  and  Ihe  crisis  lalces 
place  varies.  It  may  occur  as  early  as  the  third  or  fourth  day,  but  is 
usually  between  the  fi(Th  and  the  eigtdti  day.  It  may,  iiowever,  be  de- 
layed  until  thr.*  ninth  or  tenth  day.  and  in  rare  cases  still  longer.  This 
rapid  fall  in  tlie  teInperaturt^  associated  with  the  initial  sudden  rise,  are 
two  of  tlie  most  typical  and  valuable  symptoms  in  the  dia^jnosis  of  a 
pneumococrus  lobar  pneumonia.  When  the  tempemtJU*e  falls  at  Ihe 
crisis  of  Ifie  disease  it  is  very  apt  to  becoijie  subncjrinal,  and  to  remaJJi  so 
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for  a  iiumbcT  of  days.  Sometimes  alitor  tlie  temporatnre  has  fallen  lo 
the  normal  it  may  rise  a{/aiii,  but,  as  a  rulo,  another  rise  of  temperature 
points  towards  the  involvement  of  some  fresh  an^a  of  the  lung  or  lo 
some  complication,  such  as  i)leurisy.  The  fall  of  temperature  at  the 
time  of  the  crisis  is  often  accompanied  by  symptoms  of  great  prostra- 
tion and  even  colla]>se,  and  it  is  therefore  important  to  watch  can^fully 
for  the  crisis  and  to  be  j^repared  to  combat  these  symptoms,  as  death 
has  occurred  at  this  time.  The  normal  Insight  of  the  tenijierature  in 
acute  lobai'  pneumonia,  accordirijjf  to  the  (^xtensive  obs(Tvations  of  Holt, 
is  from  40°  to  40.5°  C.  (104°  to  105°  F.).  In  children  over  three  yeare 
of  age  the  tempc^rature  curv«»  resejubles  the  adult  type  in  being  regular 
and  falling  by  crisis,  while  under  three  year's  of  age  the  jiroportion  of 
typical  cases  is  much  less,  and  th(^re  is  more  irregularity  in  the  course 
of  the  temperature,  whi(*h  may  fall  by  lysis.  The  younger  the  individual 
the  more  likelihood  there  is  to  be  a  wide  fluctuation  in  the  range  of  the 
t(Mnperature,  which  has  a  tendency  to  be  of  th(^  renuttent  type  even  in 
uncomplicated  cases.  Morrill  and  othei*s  have  shown  that  if  the  fall  in 
the  temperatun?  is  })rol()nged  beyond  the  twelfth  day  it  is  apt  to  subside 
by  lysis. 

I^hysical  SiCfXs. — Jn^pection. — The  principal  features  obsen'ed  on  iii- 
s|)ection  are  the  flushed  cheeks,  herpetic  vesicles  about  the  mouth  or 
nose,  short,  rapid,  and  superficial  respiration,  dilatation  of  the  ahe  nasi, 
and  sometimes  deficient  expansion  cm  the  affected  side. 

Palpation. — In  typical  cases  the  tactile^  fremitus  is  nmch  increased. 
If  the  air  is  excluded  from  the  bronchi  by  secretions  or  fibrinous  plugs, 
tactile  fremitus  is  not  obtained.  The  obstruction  may  sonu»times  be  n- 
moved  by  a  few  hard  coughs,  and  the  fremitus  then  returns. 

/\r<-nHsi()n. — Tlie  percussion-note  over  an  area  of  consolidation  varit^ 
from  dulness  lo  flatness  :  it  may  be  tym|)anitic  in  (juality  in  the  early  and 
late  stages  of  Ihe  disease.  In  the  jjueumonias  of  infants  and  children 
dulness  is  especially  likely  to  be  id)sent.  and  if  the*  base  of  the  lung  is 
consolidated,  a  tympanitic  cpiality  may  l)e  obtained  by  transmission  from 
a  distended  .stomach  or  colon.  Wintrich  states  that  the  minimum  amount 
of  consolidation,  when  su[)erficial,  which  will  ])rodu<'e  dulness  is  an  area 
five  centimetres  in  diamet(T  and  two  centimetres  deep. 

Anxru/fafion. — The  res])iration  in  infants  and  young  children  is  normally 
somewhat  harsh  or  l>roncho-vesicuIar  in  charact(»r,  and  shoidd  not  be  mis- 
taken for  the  tubular  or  l)ronchial  bn^athing  which  is  chanicteristic  of  a 
consolidation.  If  the  tuJx's  are  filled  with  mucus  and  fibrin,  the  r(*sf)ira- 
tory  sounds  may  be  much  dinunishecl  and  even  abstMit,  closely  simulating 
a  plrnnd  exudation,  in  the  very  (^arly  stages  the  breathing  may  be  feeble 
or  suppressed  ov(T  the  alTected  area,  and  very  tin*'  crackling  or  crepitant 
rales  may  l)e  heard  at  the  end  of  each  ins|)indion.  which  dis<'ippear  during 
consolidation  and  reappear  at  the  }»e;/inning  of  resolution.  Mediiun  and 
coai*se  moist  rales  are  nnich  more  common  in  children  than  the  crepitant 
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I^,  'fill!  Vdiet^sounds  arv  inltnsilictl,  st^oni  iit^ar  to  the*  oar  (bron- 
L'liu(jJiony),  ami  soniolinu's  liave  a  nasal  quality  (rgopluiny)* 

VAjiintEa, — CViiain  varialions  in  the  type  of  puruiiiot'oceiis  lobar  pneu- 
iijoiiia  oi'L'ur,  and  \m\e  beun  des?i^iialt*il  by  especial  names.  In  ufsex  pneu'- 
monki  Uie  inilaiiimalion  is  tiniited  lo  the  apex  of  I  he  lung.  In  mamre 
pt)€*t monks  Ihe  cxndaliou  (ills  even  I  lie  broTichi.  conipli'tely  eonsolkialing 
ttie  tun^',  and  giving  risp  to  pliysiral  si^ms  whieh  ean  be  riiflVrontiated  from 
pl*_*unil  fxudalioo  only  i)y  explfjrfitory  asplmtloTu  In  ntu/mtonf  or  rret-piuf/ 
jmetttttoffki  imv  litbe  allrr  aJiulhrr  is  in  vol  red.  Ceni/ntl  jmemmmki^  are 
sin] ply  those  fortns  whieh  are  assoeialed  with  severe  cerebral  symptoms. 
Some  wrilen^  describe  an  tthortive  itfpf  of  pnenmoeoerus  piieinnonia  in 
whith  the  slpis  are  lliose  ot*  thosta^e  of  rongestioji,  ami  the  disease  runs 
a  eourse  of  fmni  twenty-four  to  rorty-eijjrht  Innirs.  I,  myself,  have  not, 
howf'ver,  seen  in  rhildren  any  cases  in  wliieJi  the  evidence  was  sullident 
in  jnMify  the  dia^jfiiosis. 

Ventmt  puemnomn  is  a  ly|ie  of  ttie  disease  especially  common  in 
rhildn^n.  Tlie  clinical  symptoms  are  present,  but  the  physical  signs  are 
absetiU  as  the  eonsolidalion  is  deep-sealed.  Tlie  si^ns  may  not  come  to 
Itie  surface  for  many  days,  or  resolution  uiay  lake  place  before  they 
appear. 

Jh'iiufed  UemhtfiotL — ^The  crisis  In  lobar  pneumonia  is  not  always 
ccompanied  tiy  a  resohition  of  tlie  consolidation;  Ihe  local  sijj'ns  may 
jierskt,  and  disappear  otdy  in  the  eourse  of  several  weeks.  In  those 
rases  of  delayed  resolution  the  lempiTatnre  frequently  falls  by  lysis. 

The  following  case  illustrates  a  lobar  pneumonia  in  which  resolution 
was  rielayed  for  thirty  days. 

A  girl^  four  years  oldt  and  pcrfecOy  well  luitl  sJron;^,  was  suddenly  attacked  with 
iromitinp,  pain  In  thr  riplil  ssdt%  und  cnu^'h  acc^fiinpaniecl,  atrcordint?  lo  her  mother,  by 
u  red disli- brown  sjndum.  Fhysicid  exiiitiinulmn  on  Ihe  foliawing  day  reve.iled  nothing 
sU)normy  riec(*pt  ii  few  fine  moist  rfdes  at  ^he  basf  td"  the  rijfht  lung  behind.  Ttie 
litilse  wjis  170,  tbe  respirations  60»  and  the  temperatinT  ii^A''  V.  (lOa*'  F.),  On  the 
roltowinjf  day  lli(^  lemp^Tidure  still  remained  raised,  lUid  there  was  dulness  on  percus- 
sion over  the  low«'r  right  lobe  behind,  with  Imnirhial  respinition.  Un  the  following 
day  ilif*  duhu*ss  had  exlended  ov'^r  Hie  whote  of  tlie  rit^'ht  Inn^^  in  froTit  and  hehind. 
The  lenip«?ndur»'  Viirieil  fron*  3S.*^^  to  :it).4^  i\  {102**  to  1U3«  p.),  the  pulse  from  150 
lo  160,  and  the  n^^pirations  from  50  hi  00.  Th^se  synipkirnsaoitinvied  until  the  ei^bth 
day  frob  tlie  onsel  of  Ihe  aUiick.  when  the  tem[>erature  was  found  to  he  38.4**  C. 
(101.2*  F.),  the  r«*«pirations  48.  and  tbe  pulse  lf*0.  During  tbe  next  nine  days  llje 
tcm|M*ratur*%  (»ulse»  and  rGspiruMons  remained  tlie  same,  and  there  was  no  cban|fe  in 
the  pbyftlejil  ?i|?ns  of  Ihe  hai^,  except  Ihivt  in  addition  lo  tbe  ♦hjhie?^  and  hion*bial  res|»i- 
ration  ft  nnmher  of  line  OKiist  rales  wt*re  Jioard  in  Ihe  bat-k  and  in  Ihe  axillary  regions. 
During  th<»  next  week  no  einin^?  tonk  plaeo  in  Ibe  temperature,  pulse,  respiration,  rir 
phy.'^ii-JiI  siirns.  Soriie  days  later  tin*  iemperattire  felt  in  tbe  normal,  the  respirations  lo 
ZCt^  Mte  puisne  to  135,  ttut  dulness  t>egan  to  disappear,  and  Ihe  numerous  coarse  and 
fin<?  mobt  rales  t»f  resijUilioii  iippearetl.  Hesohitbm  took  place  rapidly,  and  a  week 
lider,  thirty  days  Trojn  the  onsel  of  the  attack,  ttie  tuog  appeared  to  he  in  a  perfectly 
tiorma!  itondition.  Krorn  that  time  Ihe  child  gained  rapidly  in  streng-th  and  weight  and 
tecuvem!  completely. 
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The  foUowiJig  cases  illustrate  ihv  ly]>e  nf  a  central  pneumonia.    Tlit?'^ 
showed  the  elimeal  syinptuins  of  a  lobar  pneuiiionk,  quirk  reispiratioix-* 
rapid  pulse,  dilatation  uf  the  ala*  nasi,  apathy,  delirimn,  arid  voniitiug,  bt^ 
the  physical  si^us  did  not  appear  iti  the  lurig  lor  a  niiniber  uf  days.     T\m 
whole  course  of  the  disease  and  the  physical  signs  were  su  similar  lu  b<jl^ 
mstances  that  one  description  will  sullice  for  both. 

There  we*re  twa  boys,  brothers,  the  older  boy  being  three  year^  and  the  juung^i 
sixteen  months  old.  The  older  boy  was  aUacked  on  Novenitkr  19;  antl  tii<*  ytmn^i 
one  mi  Novi*iTiber  20,  witli  cuulinuous  voniilingj  which  lasted  without  nmch  inl^- 
mission  ujitil  November  26*  In  addition  to  I  tie  vomit  ii%'  *bo  lempenitur*'  ruse  in  tti# 
finit  twenty-fnur  lunii^  1o  40,5*^  «\  (105^  F.),  and  until  ^nvenilier  26  vtiritHl  from  40* 
to  40.5^  V.  (104^  Ui  Uh^''  F.y  The  resspinitions  vaneJ  from  40  h^  50,  iiiid  the  pulse 
from  150  to  IGO*  Oolb  cliildren  soon  became  un  en  rise  ions,  wpri?  very  rt^tless,  irpllril' 
their  lieads  coiiliiiuoualy^  and  showed  cfnitracted  pii|iils.  On  Noveiulier  26  thr  h^m- 
perature  tell  to  mA^  i\  (103*  F.)*  and  liuring  the  next  two  days  varied  rri>m  3aj« 
Uf  40"  C,  {t03°  to  104*  F.).  On  November  27  n  small  area  of  flatne^  witb  brutichiali 
respiration  was  delected  in  the  older  boy  uverttie  b*fl  upper  lolte  in  frool,  und  uu  Ute  fol- 
lowing day  in  the  younger  boy  ovtT  the  b^fl  lower  bd>c*  behind.  After  the  ftrsl  few  davi 
there  was  slij^bt  rnuj^h  in  botli  eiises,  with  nsovemeiil  id'  the  ahe  nnsL  (hi  November  SO 
the  temperature  in  botli  cbildrfjj  rose  in  40.5*  C.  (105®  F,).  wnd  until  Dereniber  t  It 
varied  from  40**  lo  4tK6°  C.  (104"  io  105"  F,).  On  tlie  evening  of  December  2  the  tera* 
peralure  in  the  older  boy  suddenly  fell  from  40.5'*  C.  (105"  F,)  to  S5v5®  C,  (9ti"  F  ), 
The  ehild  became  cold,  the  pulse  became  feeble*  and  the  respiration  cciold  aeiin'^ety  hi 
detectt^d.  The  applicaUcni  of  a  hoi  pack  and  an  enema  of  h<il  ttraudy-and-wnler 
rapidly  revived  t  tie  child-  The  same  fa  1 1  of  lemperalure  mTurred  in  ttie  other  boy  on 
tlie  following  mornini^.  In  hotli  children  signs  of  resolution  were  detec^ted  liefoiv  Uie 
iempertiture  fell,  the  lungs  in  both  castas  rapidly  t>eeame  normal,  and  aHer  a  short 
convaleac-ence  ttie  children  recovered  completely. 

In  some  eases  lobar  pneumonia  may  attack  both  lungs.  Again,  after 
the  disease  has  run  its  course  and  the  temperature  has  fatlen  to  nor- 
mal, a  fresh  portion  of  the  lung  may  be  involved  and  the  tenipemture 
may  rise  again.  In  rare  itustaiicf^  in  otherwise  typical  casi^s  of  lolmr 
pneumonia  I  have  been  unable  to  detect  any  rales  over  the  aR*a  of  s^ididj-^ 
ficalion  throughout  the  w^hole  course  of  the  disease.  f 

CoMPucATioNs  AND  SirQLELjK,^ — The  complications  of  pneutnocoeeus  lobar 
pneumonia  are  not  numerous. 

Phurh^  always  occurs  if  the  inllainmation  is  superficiaL  It  may  be 
dr)%  fibrinous,  sero-fibrinous,  or  purulent  (empyema).  The  presertee  of 
exudation  renders  the  diagnosis  much  njore  ditficull,  and  aspiration  is 
usually  necessary  lo  determine  the  eondiltou, 

Ferimrdiik  may  occur,  and  is  more  common  in  children  ttian  i« 
adults.  It  is  FRHfuently  associatetl  wilh  pericaivhal  exudation,  which  l^ 
either  sernus  or  [jurnlent.  Recovery  may  (*ccur  evi^u  in  a  ijurulcnl  peri- 
carditis (Murehison), 

Otitic  mrdln  is  not  an  infrequent  complication  in  chiblren.  Ofien  the 
only  suggestion  of  its  presence  is  a  suddeti  ri^e  in  the  tem|>eniture. 

Gun^renc  of  the  Jung  is  of  ver}^  rare  occurrence,  but  may  be  the 
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rales.      The  voife-suunds  an?  iiiUnsinetl,  seuni  ru'iir  to  the  car  (brun- 
rfiophoiiy^,  and  sonietinit^s  havt*  a  nasal  qnality  (t^t'ophony). 

VABiETticss, — ( VHaiM  v^irialions  in  tht*  type  of  pneiunncoccus  lobar  piieu- 
Itioiiiu  ocviiv,  anil  Imvi'  been  des^ignated  by  espocial  nanu's.  In  itftex  pneu- 
vumin  the  IntlaniHUilinn  is  litniled  ti*  the  apex  of  the  tnny;.  In  ma^^lve 
pnenmonm  the  exudation  tills  even  the  bmndii,  eonjpletely  uonsohdatin^ 
the  hin^,  and  ^dvini?  n?:e  to  physieal  signs  which  ran  be  ditterentiatod  from 
}ileum]  exndatkni  oidy  by  explondory  iispirafion.  In  mhjmiunj  nr  vrrepltnj 
H^timmiki  QXiQ  lobe  after  another  is  involved.  Verebntl  pneumonkus  are 
simply  those  Conns  wtiieti  are  assoeiaterl  with  severe  cerebral  symptoms* 
Some  writers  describe  an  nhoriire  tifin'  of  pneuntoeocens  pnennmnia  in 
nvhirh  the  signs  are  those  of  the  stage  of  congestion,  and  the  disease  runs 
a  courst*  of  from  twenty- tVnir  to  forty-eight  hours,  I,  inysetf"  have  ni>t, 
Jinwever,  seen  in  children  any  cases  in  which  tlie  evidence  was  sutlieient 
to  justify  Uie  ihagnosis, 

i'efdmi  pmnmonki  is  a  type  of  tlie  disease  especially  connjion  in 
children.  The  clinical  symptoms  are  preserd,  l3nt  the  [diysical  signs  are 
absent.,  as  the  consolidalion  is  deep-seated.  The  signs  may  not  come  to 
Uie  siirtace  for  many  days,  or  resolutif)n  may  take  place  before  they 
appear. 

Ikkiiftd  Riwdaimn. — The  crisis  in  lobar  pneumoina  is  not  always 
aceompanied  by  a  resolution  of  the  consolidation ;  the  local  signs  may 
persist,  and  disappear  oidy  in  the  course  of  st-veral  weeks.  In  these 
nuses  of  delayed  resolution  the  temperatnre  lre([uently  tails  by  lysis. 

The  follo\^ing  case  illustrates  a  lobar  pneumonia  in  which  resolution 
was  delayed  for  thirty  days. 

A  girl,  tour  yi?ars  oJd*  and  pfThcXly  well  and  siron^^  was  suddenly  attarked  witli 
¥oinitinp»  pain  in  the  riglit  side,  and  couj^h  Eiccnnipanif^d*  aecordin^  fo  her  rnotheiv  by 
a  red disti -brown  sputum.  Phyi^ical  exam  1  nation  on  the  following  day  revr^ated  uothin^ 
abnormal  except  a  few  fine  moisi  rales  at  ttie  ha,^e  of  the  right  hmg  t>ehind.  The 
pulse  was  170»  the  respirations  60,  and  the  lentporalurt'  39,4°  i\  (XOti^  ¥.).  On  Ihe 
following  day  ttie  lftnpt*ralurt.»  stilt  remained  raised,  and  there  was  duhiess  on  percus- 
sion over  the  lower  rij^'ht  lc»be  betiind,  with  t>roiichial  respiration.  On  the  following 
day  the  dulnttss  had  extended  over  Uie  whole  of  the  ri^ht  hrn^'-  in  front  and  behind. 
The  lemperultirt^  varied  fmni  38.8^  to  ^OA"  i\  (102*  to  103^  F.),  the  pulse  from  150 
to  160,  and  the  n*spiralions  from  50  to  60.  These  symptoms  continued  until  Itie  eighth 
day  from  the  onset  of  Ihe  attack,  wtien  the  temi>erature  was  found  to  be  38.4^  t\ 
(101,^*  ¥.},  Uie  respirations  48,  and  the  pulse  160.  Durrnt,^  the  next  nine  days  Ihe 
temperature^  pulse,  and  respirations  remained  Ihe  same,  and  there  was  no  change  in 
the  physical  sii^nj?  of  tlie  lung,  except  that  in  adiiition  to  thedulnessand  bronchial  respi- 
mtion  a  number  of  fine  moist  rAles  were  heard  in  Ihe  liack  and  in  Ihe  axillary  regions. 
Durinjr  Hie  next  week  no  change  took  place  in  the  lemperatnre,  pulse*  respiration,  nr 
physical  sipn&.  Some  days  later  Uie  temper-iinre  fell  h>  the  normal,  the  respimtions  to 
aS»  the  pulse  hi  135,  the  dulnrs^  liegan  to  disappear*  and  Ihe  numerous  coarse  and 
line  ini»ist  rslles  of  resolution  tippearetl.  Besohition  look  place  rajtiilly,  and  a  week 
later,  thiily  days  from  Ihi?  onset  *jf  Ihe  idlack.  Ihe  lung  appeal rfd  to  he  in  a  perfectly 
nonnal  condition.  From  that  Lime  the  child  gained  rapidly  in  strength  and  weight  and 
ferorered  aimpletely. 


684 


PEDIATRICS. 


so*'t>ridaiy  form  nf  brunflio-i*iioinuuiii;k,  is  u  primary  flisease.  t-harai-l 
by  a  sudrlon  onsut  anil  u  rny^ular  ieinppraturi%  whicli  rlsi^  abruptly.  This 
is  ai'oqmpanied  by  a  corre^puntliuj.^  rapitiity  of  the  pulse  and  rt'spindioii^ 
diilnoss  on  perrussioii  tisurdly  iiivnhin^^  and  limilcHl  to  one  lobe  ur  one 
lLl^^^  witli  iiuTPased  vural  rrerMitus  an*!  rest>nanrc%  and  bronchial  rvepini' 
tiuii  over  the  dull  area.  Tliis  is  fallowed  by  a  fall  of  tempemlun.*  and  by 
u  rapid  resolution.  Tlie  duration  k  short  and  defuiib^  lironcluj-pneu- 
uiiiiiia.  nn  Wio  other  band,  is  usually  seeondary  to  a  preec^Uni^  bronehitif. 
(Hcurrin^f  tilher  alont-  or  in  ttic  eoume  of  some  oilier  disease.  It  is  charaL'- 
teri?.ed  by  a  slow  and  insidious  onset,  exeept  when  it  oeeurs  in  tiit-  eouree 
of  rueasles;  it  has  an  irn^idar  feinpiTattuv,  Ihe  rise  usually  not  beiajr  so 
sudden  or  so  hif^^h  as  in  lobar  pneunujiiia,  anti  ihe  respimtioijs  and  puis4». 
slowly  increase  with  the  temperature.  There  is  oiXeti  an  absence  of 
change  in  pereussion,  the  ilulriess  if  prr^senl  siiowin;;  itself  in  small 
patrlies  and  eonnnoidy  in  both  bn%^s.  There  is  also  often  an  absence  of 
niiirked  vocal  fremitus  or  vocal  resonanee,  and  of  bn^ncldaJ  respimtion, 
except  where  the  patrties  of  ttuluess  are  [>roi?ouured.  Mokt  rales  of  alt 
sizes  may  be  tieard  in  t'ircunisiTibed  areas  thnnitrliout  both  Innjrs.  Tb» 
tempemture  is  usually  of  a  remittent  type,  and  this  eondition  lasts  for  week^ 
ralber  than  days,  the  dumtion  otlen  bein^^  (irolongetL  If  Un*se  pidurps 
of  tire  two  diseases  are  borne  in  mind,  an  error  in  the  difrerenlial  diajj- 
nosis  will  si4dom  be  made.  In  llie  iloid>tful  eases,  in  winelj  Uie  t  bararler- 
islie  course  of  cither  disease  is  abserd,  it  will  usually  be  found  llmi  we 
are  dealin^^  with  a  case  nf  bronehu-fiuemnonia.  wlneh  is  an  exciH*djn^Iy 
variaJ>ie  disease,  rather  than  with  hibur  pneiunonia*  in  wliieh  sonn"  i>f  tin* 
characteristic  features  of  the  disease  are  almost  invariably  ppi*sent. 

The  primary  forms  of  bnmctio-pneurnonia,  as  described  on  [la^H-  di»U 
are  ver>^  dillicull  to  ditferentiate  I'rom  acute  pneumococcus  piieumoiuii, 
especially  when  the  consolidation  is  centml,  and  in  these  ca^es  we  are 
^n?nerally  (»b%ed  to  wait  until  the  idiysiial  signs  have  beeonie  clistinctive. 

Another  condition  in  whicli  the  ili(\gnosis  is  ver^  obsrure  o*curs  in 
'those  cases  of  bronclio-pneumonia  in  which  the  aretis  of  t^josolidation 
have,  by  conlluence,  involved  the  whole  or  a  greater  part  of  a  lobe. 

Fi'om  3frnim/ifi^. — Pneumooia  iu  children  may  be  entirely  masked  by 
the  inlensiiy  of  the  cerebral  symptoms,  hi  making  the  dii^rnosis  between 
pneumonia  and  meningitis  it  is  of  nm(*h  aid  to  n^mendier  Uiat  the  slow 
mtermith'ut  [rulse,  slow  irre^ndar  resjiiratinn,  mnl  modenile  tenipenilure 
of  meningitis  are  uncommon  in  lobar  imeumonia.  in  which  in  most  cases 
the  pulse  is  rapid  and  reinUar,  tlie  respirations  rapid,  and  the  tenifjer»ltiro 
high.  It  is  not  unconinmn,  however,  to  iind  irrej^mlarilies  aJid  intermis- 
sions ip  tlie  rapid  pulse  of  pneumonia.  The  youji^er  ttie  UKlividnal  ihe 
mort*  likely  are  llie  symptoms  of  tubercular  menni|=rilis  to  bi^  replaced  by 
those  of  the  non4ubercular  form  of  the  disease,  which  may  often  sjmii* 
late  closely  tlie  symptoms  of  pneumonia.  The  convulsions  w*hirh  oertir 
in  pneumonia  do  not  dilTer  from  tliose  which  occur  in  ULeningitis,  or.  in 
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leriTiinal  iim<:ess  of  a  delaytnl  irsoluliun.  In  Uie  same  way  an  ohncrm  of 
Uie  lung  may  ilrveluji ;  il  may  perforate  into  Ihe  pleural  cavity  and  pro- 
dncQ  an  empyema,  or  iiilo  a  bronchus  and  the  pus  be  expcetorated. 

Oiher  rdrt*  eon  i  plica  lions  due  to  the  pneumoeot*eus  are  menin|ritis, 
emtotarditi^  and  peritonitis. 

DiAGHo^iis, — ^The  diagnosis  of  pneumorocriis  lobar  pneumoiiiH*  wtien 
Uie  typieal  temperature  and  I  lie  rharur' I  eristic  physical  si^ais  are  present, 
is  not  ditlieull,  bnt  there  are  a  nnrnlMT  ot  atypical  cases  in  which  a  tioubt 
tui^irld  easily  arise  (or  a  number  t?f  days  afler  Ihe  iiivasioji  ui'  lla»  disease* 
Wiien  a  specimen  of  tlie  sputum  can  be  obtained,  ttie  ehamcler  f>\^  I  he 
infect  ion  can  often  be  r(*/tennined  at  nnce,  even  when  the  physical  signs 
an*  not  distinctive,  by  a  bacteriological  exaniinalion  in  refeiTnce  (o  llie 
presence  of  the  pneumococcns  in  lai^^  numbers,  alone  or  associated  with 
other  oi^'anisms,  within  the  leut^ocyles. 

J*rom  Pieut-al  KvufJation. — An  early  dia;?nosis  from  a  pleural  exudation 
is  al  times  impossible,  and  is  always  quite  dirticult  in  (tie  early  stages 
befort^  the  fhamcterislit*  signs  of  consolidation  have  been  established*  In 
both  diseases  dulness  or  flatness  over  a  Uniitod  area,  and  bronchial  respi- 
ralitm  withotd  any  especial  ditTerenee  in  the  tactile  frt*milus  and  vocal 
resonance,  and  without  evidence  of  a  friction-rub  or  of  rales,  may  make 
the  two  diseases  sinmlate  each  other  closely  and  compel  us  to  wait  for 
further  di^vetopments  before  di*h-*rnuning  the  dinerential  diagncjsis.  This 
similarity  in  the  signs  of  tluid  and  consolidation  \b  especially  cliaracteristie 
in  children.  In  typical  cases  of  pleural  exudation  the  absence  or  marked 
diminntion  of  tactile  th^milns  and  vocal  rt^onance,  the  shitling  ctiaracter 
of  the  area  of  duhie^s  on  ihange  of  position,  the  diminished  intensity  of 
the  respiiatory  sounds,  bulging  of  the  intercostal  spaces,  and  dis|)lace- 
ment  of  the  hearC,  and  of  ttie  liver  in  exudations  on  the  right  side,  are 
IS  which  render  definite  the  diagnosis  from  a  consolidated  lung.  In 
atypical  cases,  however,  the  signs  may  so  closely  resemble  those  of  pneu- 
nioTiia  that  the  diagnosis  can  only  be  made  by  exploratory  puncture, 

Fmm  TubcreuUmiH  of  the  Lttm/. — In  tubercular  disease  uf  the  lung  the 
differential  diagnosis  is  usually  not  ditlicult,  except  in  young  infants,  in 
wlioni  the  tnlrercular  process  with  ils  corresponding  symptoms  mny  in 
rap'  cases  sinndale  lobar  pneumonia.  The  onset  of  the  symptoms,  the 
course  of  the  disease,  and  the  exandnaiion  of  tlie  sputum,  will,  in  nearly 
all  uncomplicated  cases,  make  ttie  diagnosis  clear. 

Frrm  Jimucho-PtmrnfmiiL — The  disease  from  which  a  dilTerential 
diagnosis  should  especially  be  made  is  bnmetio-pneunionia.  I.ijbar  pnen- 
njonia  and  secondary  bronclin-]MU*umonia  aR^  si^  disUnrt*  tiowever,  in 
their  previous  lustory.  inilial  shi^'e,  course,  and  duration  thai,  if  caiv  be 
taken  to  note  closely  all  Ihes**  stjiges  of  the  two  diseases  and  to  arrive  al 
a  di^ignosis  from  the  evidence  givetv  by  all  the  stages  and  not  by  any  one 
stage,  the  tliagnosis  can,  except  in  Hie  very  early  days  of  the  disease, 
usually  be  determined.      Lobar  pneumonia,  in  eon  trad  isthiction  to  tlie 
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serious  syinploins  should  aiisc\  These  remedies  shtaild  be  the  extp 
application  of  heat  by  means  of  Ihe  hut  paek^  aiid  the  administration  of 
brandy  by  the  mouth  if  the  child  can  swallow,  otht*r\vi$e  by  rectal  in- 
jection. I  have  known  of  a  case  where  a  child  died  in  the  collapse  Tol- 
towhigf  the  crisis  of  a  lobar  pneumonia.  It  is  oiler i  not  necessan'  to  use 
any  remedy  whatever,  and  it  fe  safer  to  wiiit  until  there  are  indications 
for  the  use  of  drugs.  There  is  no  remedy  wtiich  will  shorten  Itie  course 
of  the  disease,  CanUac  weakness,  hyperpyrexia,  pain,  and  toxieniia  are 
tile  four  indications  whieh  ret|uire  special  symptomatic  treatment. 

Carditic  Weaknem. — The  condition  of  the  circulation  slionid  be  care- 
fully watcheiL  When  the  disease  occurs  in  very  young  indujts  it  is  safer 
to  adnihiisLer  stimulants  from  the  beginning.  Brandy,  or  whiskey,  and 
strychnine  are  the  most  serviceable  drug^  for  a  cardiac  stimulant,  TIjc 
brandy  should  be  adapted  to  the  age  of  the  child  as  given  on  page  456, 
and  the  strychnine  as  stated  on  page  470.  The  limits  of  admin  iiit ration 
will  depend  upon  the  way  in  wluch  the  heart  responds  to  tht*  stimuIaiiL 
Inlialation  of  oxygen  often  gives  great  relief  wlien  tliere  is  cyanosis  and 
mai'ked  dysiina^a.  Aromatic  spirits  of  ammonia  may  also  be  used  to 
supplement  the  alcoholic  stimulation, 

HirpfrptirexUi, — Althougli  at  times  a  high  temperature  does  not  neces- 
sarily indicate  danger,  since  a  temperature  of  from  40^  to  40.5^  C,  (104® 
to  105°  F,)  is  part  of  the  regular  coui^e  of  the  disease,  yet  if  the  tempera- 
ture rises  above  ttiis  point  it  is  well  to  reduce  it  by  means  of  bathing  and 
to  ^dve  alcoholic  stimulants.  When  the  child  does  not  read  well  to  the 
bath,  plienacetine  in  doses  of  0*06  to  0.12  gramme  (1  to  2  grains)  will 
often  keep  the  temperature  down  for  several  hours.  It  should  begiiardid 
with  stinmlants.  It  mush  however,  be  understood  that  it  is  not  the  height 
of  the  temperature  so  nmch  as  the  intensity  ot  the  nervous  symptoms 
which  determines  the  indication  for  antipyretic  treatment. 

Pain, — Pain  is  oiten  a  distressing  symptom,  and  may  at  tunes  require 
small  doses  of  |»aregoric,  adapted  to  the  age  of  the  child.  From  one  to 
three  months,  O.OG  to  0.12  c.c.  (1  to  2  minims)  may  be  given;  at  one 
year,  0.3  to  0*6  c.c.  (5  to  10  minims);  and  at  five  years,  1,8  to  2.4  ex. 
(30  to  40  minims).  The  application  of  ice-poultices  is  indicated  in  these 
cases,  but  only  for  short  periods, 

ToxfEmia, — Although  extensive  investigations  have  been  made  in  n^rd 
to  the  serum  therapy  of  pneumococcus  lot>ar  pneumonia,  the  etllcifncy 
and  expediently  of  the  treatment  is  sUlI  in  doubt  The  only  nieajis  we 
possess  of  combating  the  toxins  is  by  reduction  of  the  fever  and  by 
general  supportive  treatment, 

Oytivalmvenf^c, — During  convalescence  the  child  should  be  carefully 
protected  from  atmospheric  changes,  cold,  and  dampness  for  some  months, 
and  its  food  and  habits  should  be  carefully  regulated. 

Lobar  pneumonia  may  occur  in  the  earliest  days  of  life.  I  have  met 
with  a  case  wliich  on  tlie  third  day  of  its  life  developed  a  lobar  pneu- 
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:,  in  ajiy  other  acute  disease*  A  t*areful  physical  exaniiiiatioii  should 
be  made  at  every  visit,  once  or  twice  a  day  if  possible,  as  in  this  way  the 
masked  syuj[itoms  oT  a  pneumonia  may  al  times  be  detected  where  they 
would  be  overlooked  if  only  an  occasional  exaijiination  were  made. 
ARer  Ihe  lirsl  four  or  five  days,  as  a  rule,  the  ditVerential  diagnosis  be- 
tween cerebral  disease  and  pneumonia  is  not  diljicult.  Lumbar  puncture 
is  of  nuicli  value  in  the  diagnosis  of  metungiU.s  iji  these  cases. 

Frmu  Injitienz^L — The  presence  of  a  well-marked  leucocytosis  is  of 
much  service  in  excluding  inlluenm,  but  the  possibility  of  an  influenza 
pneumonia  must  be  home  in  mind.  In  the  latter  case,  if  leucocytosis  is 
present  at  all^  it  is  rarely  higli,  and  Ihe  examinaiion  of  ihe  sputum,  the 
course  of  the  disease^  and  the  ehameter  of  the  physical  si^ns  generally 
make  the  diagnosis  clear. 

Ffom  Malaria. — The  onsut  of  malaria  may  closely  resemble  that  of 
lobar  pneumoniaj  but  its  subsequent  course  is  essentially  different.  A 
rhill  with  a  sharp  rise  in  llie  temperature,  associated  with  a  marked  leu- 
ytosis,  is  rarely,  if  ever,  due  to  malaria* 

Paocixosis. — The  prognosis  of  pneumocoecus  lobar  pneumonia  is  very 
favorable.  In  young  hifants,  or  in  those  who  are  weak  and  debilitated,  it  is 
often  fatal,  but  in  comparison  with  broncho-pneumonia  the  percentage  of 
recovery  is  very  high*  When  the  temperature  rises  to  4L1°  C.  (106°  F,) 
the  prognosis  is  usually  gmvc.  The  convulsions  wtiich  occur  in  tlie 
initial  stage  of  the  disease  in  infants  are  conunonly  not  of  grave  import- 
Occurring  late  in  the  disease  they  make  tlie  prognosis  very  unfavorable. 
When  delirium  occurs,  although  it  may  be  severe,  it  does  not  render  the 
prognosis  especially  bad.  The  fuhninant  type  of  the  disease  wtiich  some- 
times occurs  is  a  very  fatal  form. 

Treatment.— As  lobar  pneumonia  is  a  self-limited  disease  of  short 
duration,  the  children  are  not  so  apt  to  die  of  exhaustion,  and*  as  a  rule, 
only  an  expectant  treatnienl  is  called  fun 

Xurmnt/  and  GrniTul  Hyuienv. — The  child  should  be  placed  in  a 
room  of  an  equable  temperature  of  20°  or  21.1°  C.  (68*^  or  70*^  F-),  and 
should  be  given  milk  every  two  hours.  There  is  no  necessity  for  making 
any  external  applications  to  the  rhest.  The  use  of  poultices  Ls  to  be  dep- 
recated, and  in  my  experience  is  usually  without  benefit  except  iu  cer- 

instajices  for  the  relief  of  paim  The  nursiing  is  of  especial  importance, 
id  close  watchfulness,  especially  at  the  time  when  the  crisis  is  expected 
lo  take  place.  At  this  time  the  temperature  in  infants  and  young  ctiildren 
may  fall  with  such  rapidity  to  several  degn^es  below  tiie  Ui^rmal  point 
that  collapse  often  takes  place,  the  skin  is  cold  and  moist,  and  sonietimes 
the  ciiild  becomes  micons(ious.  Uiuier  these  circumstances  the  pulse  is 
feeble  ami  intermittent,  and  in  some  cases  deaUi  may  occur  unless  active 
measures  are  taken  for  eshiblishing  reaction.  The  nurse  should  therefore 
be  warned  as  lh<*  lime  of  the  expected  crisis  approaches  to  walcli  the 
child  both  night  and  day,  anil  to  have  remedies  ready  to  be  used  in  case 
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serious  syrnploiDS  should  arise.  These  remedies  should  be  the  external 
application  of  heat  by  means  of  the  hot  pack,  and  tlu*  administration  of 
brandy  by  the  mouth  if  the  child  can  swallow,  otherwise  by  rectal  in- 
jection,  I  have  known  of  a  ease  where  a  child  died  in  the  collapse  fnl- 
lowinp  the  crisis  of  a  lobar  pnemnonia.  It  is  often  not  neeessar)"  t<i  use 
any  remedy  \vhatever,  and  il  is  safer  to  wail  until  there  are  indications 
for  the  use  of  drujtfs.  There  is  no  remedy  which  will  shorten  the  course 
of  the  disease.  Cardiac  weakness,  hyper])yrexia,  pain,  and  loxcemia  are 
the  four  indications  which  require  special  symptomatic  fn.*atmenl. 

Cardiac  Wcahiem. — The  condition  of  the  circulation  should  be  can?- 
fiilly  watched.  When  the  disease  occurs  in  very  young  infants  it  is  safiT 
to  adnnnister  sihuulants  from  the  beginning.  Brandy,  or  whiskey,  ami 
strychnine  are  the  most  serviceable  drugs  for  a  cardiac  stimulant,  llw 
brandy  should  be  adapted  to  the  age  of  the  child  as  given  on  page  456, 
and  the  strychnine  as  stated  on  page  470,  The  limits  of  administration 
will  depend  upon  the  way  in  whicli  the  heart  responds  to  the  stimulant. 
Inhalation  of  oxygen  often  gives  great  relief  when  tliere  is  cyanosis  and 
marked  dyspna^a.  Aromatic  spirits  of  annnonia  may  also  be  used  to 
supplement  the  alcoholic  stimulation. 

IhiperpifrexHj.^-iWihon^h  at  limes  a  high  temperature  does  not  neces- 
sarily indicate  danger,  since  a  temperature  of  trom  40*^  to  40,5^  C.  (104° 
to  105°  F.)  is  part  of  the  n*gular  course  of  the  disease,  yet  if  the  tempera- 
lure  rises  above  this  point  it  is  well  to  reduce  it  by  means  of  bathing  and 
to  give  alcoholic  stimulants.  When  the  child  does  not  react  well  iu  tlie 
bath,  phenacetine  in  doses  of  0,06  to  0.12  gramme  (1  to  2  giuins)  will 
often  keep  the  temperature  down  for  sevenU  hours.  It  should  be  guarded 
with  stiniulants.  It  must,  however,  be  understood  ttial  it  is  not  the  height 
of  the  temperature  so  much  as  the  intensity  uf  ttie  nervous  symptoms 
which  determines  the  indication  for  antipyretic  treatment. 

Fain. — Pain  is  often  a  distressing  symtjtnm,  and  may  at  limes  require 
small  doses  of  paregoric,  adapted  to  the  age  of  the  chikL  From  one  to 
three  months,  0.06  to  0.12  cc,  (1  to  2  minims)  may  be  given;  at  one 
year,  0.t3  to  0.6  c.c.  (5  to  10  minims);  and  at  five  years,  1.8  to  2.4  c*c. 
(30  to  40  minims).  The  application  of  ice-poultices  is  indicated  in  these 
cases,  but  only  for  short  periods, 

Tomi^mki. — Although  extensive  investigations  have  been  made  in  regani 
to  the  serum  tlierapy  of  pneumococcus  lobar  pneumonia,  the  etTiciency 
and  expediency  uf  the  treatment  is  still  in  doubt.  The  otdy  means  we 
possess  of  combating  the  toxins  is  by  reduction  of  the  fever  and  by 
general  supportive  treatment. 

ChnvakM^cnce.^-Dnnng  convalescence  the  chUd  should  be  carefully 
protected  from  atmospheric  changes,  cold,  and  dampness  for  some  montlis, 
and  its  food  and  habits  should  be  carefully  n.'^ulated. 

Lobar  pnrunmina  may  occur  in  the  earliest  days  of  life.  I  have  nuA 
witli  a  case  which  on  the  third  day  of  its  life  developed  a  lobar  pneu- 
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The  autopsy  showed  the  char- 


Ifionta  and  ilied  in  tw(»nty-four  hours 

Iaderistie  hejialimtioii  of  lobar  pneumonia. 
The  following  ease  illnslmtes  lobar  pneumonia  : 
A  bojr,  eighl  years  old^  entert»cl  Ihi^  hospitnl  fin  tht*  fourth  day  uf  an  nWnfk  of  lobar 
pTtPiimonb.     The  attack  begun  with  voniititii;  uitd  vung^h.  tmi  iu>  jntia,  eipt^ctoration, 

I  or  chill.     All  tixamiiialioo  showinl  Ihn  rifjrhl  hm^  lo  be  ruirmaL     On  the  left  side  of 
the  4:hest  'in  area  e<(rres|jnndin^  to  the  Ifiwer  lobe  in  the  hack 
CHART  28.  vvas  friuiid  h>  show  dulness  ou  percuss ioiu  hronchial  rei5pira- 

I  IB      I  I       tton,  Jiod  niHuy  tine  rooi'^t  rale^.     Nothiof^  **\Ee  abnormal  wa^s 

I      ^^^  detected.     The  cbihl  vvai^  very  restless.  bn(  on  llie  followiti^ 

Lfc  M^^  =  U»-Q^  day,  the  tifth  from  the  01151*1  of  the  dij<eaj^e,  the  lemjierature 
*wT-l  \  \  1 — 1*'«'  fell  bycmis  to  the  normal  point.  Chart  28  ahuwti  I  he  typical 
temperature,  pulse ^  and  respiration  of  a  ea.se  of  lf»har  pneu- 
tnoniu. 

Aller  the  crissb  the  child  hn provec!  rapidly^  and  the 
physical  si|fn§  disappeared  in  ten  days. 

A  girl,  two  antl  a  half  years  old,  entered  the  hospital  on 
the  third  day  of  an  attack  of  lobar  pneumonia^  Chart  29 
shows  one  of  the  variations  in  the  crisis  which  is  quite  fre* 
quenlly  met  with  in  younif  children.  The  temperature  in 
this*  ciise  reache<!  the  normal  on  the  tenth  day. 

In  Ihis  ease  the  consolidated  portion  of  the  lung  was  I  he 
left  lower  lobe»  The  resolution  was  rapid  ajid  eonvalesc^nce 
normal- 

A  firl  {Fi^.  143),  eight  years  old,  had  pertussis  when  she 
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Lobar  pneumonia,    tnegnilar  crisb  riu  efi^hch 
r!^ y .    Female^  2%  yeai%  old . 
■     flfU  '  " 

■Ais  fourteen  month's  old^  scarlet  fever  when  she  \\m  five  yeatii!  old,  tind  measles  when 

Ittie  was  six   years  otd.     Five  days  before  entrance  nhe  lost  lier  appetite,  was  very 

TevL*n?h,  and  w^as  attacked  with  acute  pain  refernfd  lo  the  left  side  of  I  he  epigsistnym 

and  the  lower  part  of  the  left  axillary  region.     This  w*as  accompanied  with  a  hacking 

j-oxysmal  cough,  with  no  expectoration.    Stie  became  delirious,  vomited  occasionally, 

ad  was  irery  weak.     Her  tongue  was  heavily  coated,  the  aliie  nasi  moved  with  respira- 

on,  tier  face  was  deeply  flushed,  and  the  dyspnoea  was  so  severe  that  she  had  to  be 

ropped  up  on  pillows. 

Her  respirations  were  45,  difticult  and  painful,  tier  puUe  120*  and  her  tempera- 
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19,^^  C  {103.2"  F.).  A  phyi^inil  ejsummalinn  diHeclecl  noihhiw  ahnormal  hi  the 
r>f  the  chpsl  or  in  llif*  riirlil  bauk.  Tht*rt«  whs  rtalru'wi^  in  Iht?  Mi  biii'k*  he^i»iTii>ig 
■^  flflh  Hb  find  etii»iidiji^'  lo  Hie  bfise  nf  Uk*  lung  nnd  iuUi  \he  axillary  rrjficni. 
(his  art*(i  thiT«*  was  irMTf^ast'd  xacM  rreiuiluH  and  brmuhial  r»>i^piritLiott,  and  a  few 
raltts^  lysl  aliove  ilw  nppiT  b^rdtT  of  Hip  an-a  *jrilid(H'SsiU*M'e  w€<re  diminished 
nice  nnd  a  luimbttr  uf  tiin^  r^iJes.  AHhou]^h  tlie  exanunatiim  wa.^  njade  oir  tUe 
lay  of  ibt*  d)»^ji^,  th*^  physical  signs  ^Imwed  \hi%i  resoluHna  tmd  W^un  nnd  (hat 
isis  miirlil  he  ex  pet  ted  at  any  limi\ 

>rj  Ihe  rfdlitvririjf  day  tlie  tempera tnrt*  fell  tn  1^7,7°  i".  (100°  K)  ni  Ihe  uuirninif, 
(49«  npiih  ill  the  evening  tn  81).  l'^  C\  (lOi^d**  F,)^  tl'i  thi^  folluwinjf  day.  the 
( h  d  n  y  fro  in  the  I  »e^i  n  n  i  ii  i^  n  f  the  ni  ta  r  k , 


imperaJnre  fell  to  37.2'"  C.  (99^  F.), 
h«n  VJined  froin  2*7.7^  C.  (It)O'  F.)  to 
C,  {lt9^  F.)  until  the  eli^Vindh  day, 
ll  hec*itne  nnnnaL  The  puis**  and 
ation  s  1 1  e*'  1  i  1 1  ed  f?  y  n  c  hn  >  i  u  ni  i=  1  y  w  lUi  t tie 
•niturc\ 

Tiis  cttse  ill  us  I  rales  the  fai  t  I  hat  the 
caJ  si^s  II r  n'snlutinn  may  aomi'tiniefs 
T  h<*ft»r»*  lh*i  teinpeniture  t'till^  and  Hie 
comes  ;  also  that  at  the  tiine  of  tin* 
(he  t»*mperatnre  may  falU  then  rise 
fiir  fr«itri  Iwel^'e  tn  t\verdy-iVnir  lionrs, 
tien  fall  hi  the  nonnal.  The  rhitd  re- 
tid  convplelely. 

Liiother    ("liild*   a    boy    (Fig.    144),    six 
old,  was  taken  sick  fcmr  days  before 
inir  the  hospital. 

in  enteriuf?  the  hospital  Uk  pnlse  w;is 
Nifl  respiratians  60.  and  his  tempera  hjre 
C.  (103.8**  F.)  A  physical  examinu' 
ihowed  Ihat  thert-  w^as  flatneiss  over  the 
»  upper  lobe  of  the  rijfht  \un^ ;  over 
irea  I  he  re  were  hronehlal  reispiration, 
ised  vo<*id  resonrmre,  and  itii  oera- 
l  high-pitched  rale*  The  left  lung  w:ls 
ah  The  Itiwer  Jiorder  of  the  itnhiess 
ict*il  tiy  the  eon  solids  ted  upper  lohc  has 
marii'd  hy  a  bUut  line  exlHntlin^  from 
Ifmiiin  just  above  the  ri^bt  mamma 
iroiind  inlo  the  axillary  region.  On 
Horning  of  the  isixth  day  from  Uie  be- 
ng  of  the  attack  ttie  temperatun*  fell 
.7^  i\  (100°  F.).  hut  mm  aj^ain  in  the 


CHART  80. 
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lobtu-  pnimitiotiia  nf  the  mlpmttiry  type,    Mb^ 
i".  it'urs  old. 


ng  to  40. 5"*  a  (lOf)'^  F.)  antl  a  |»hysical 
imilion  then  i?hi*wed  that  Ihe  mirldle 
yf  tbf  riifht  \mi\i  was  invid\vil  in  front,  a.^  indicaled  by  Ihe  second  black  line 
^  the  one  jnst  de^*HtH'il,  The  tempi'ratiire  duTiii^'  the  next  two  days  remained 
^n  39.4^  and  40^  i\  {\m°  aJ»I  im°  F,).  t»nt  im  tln^  tnllowin^  day,  the  nintli  from 
nset  of  the  diiteasr,  llir  temprralnri-  suddenly  feJl  to  37,6^  (*.  (HO.T*  F/)  In  Ihe 
ijg,  hid  rojie  ihe  ncxl  murniiii;?  to  8fl.8°  i\  (10^. M°  l'\)^  and  in  tlie  evi^nin^  was 
'  C*  (I0:i8^  F.).  A  physical  esanjinalion  then  stiowed  ihal  the  whole  of  the 
'  was  involved,  as  indieaie^l  by  the  third  black  tine.     On  the  followinif  da| 
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the  upper  blie  liej^an  Uj  shuw  evidence  of  resjolntifin,  aiirl  \U*'  t<*mppfiJiii»  frH  in 
33.3**  C\  (101°  F*),  Two  dny^  later  the  tenijH^r^Ujre  ijegan  lo  fall  hy  ly^is.  IbrpbT^ical 
siy-Tis  of  the  upper  and  nuddle  lobt*H  eitliroly  i3  is  appeared,  atid  tin*  ttntipenitunf  ?va(iiH 
the  uornml  poiul  ou  tht*  fnijrlei?nth  day  from  the  time  uf  Lht*  oiuset.  On  thr  si^Vi^fk 
Jeenth  day  from  the  liirie  of  the  on?et  Uit?  lower  luhi"  was  ulso  found  Ui  be  in  a  mm 
condition*  and  from  that  Mroe  conviilescenee  was  uninterru[iled. 

Chart  30  shows  the  temperature,  put^e,  n.nd  respirations  in  tills  case  from  ikvt^ 
to  the  seven  tee  iitti  dav  uf  tlie  diJ^eniie* 


In  some  rare  cast's  tin*  iiitV'ction  in  lobar  i>neiiinonia  is  so  uveni^ielmirig 
that  a  rapidly  latai  issue  may  oecur. 

1  have  seen  a  little  jfirt»  nineteen  months  old,  who-  liad  been  Imving  so  mlW  m 
attack  of  diarrhoea  Ihat  she  was  [diiyinsc  atjout  out  of  doors,  suddenly  alh»ck«J  iii  \ki 
afternoon  with  convuisiioni!;  and  a  tenijierature  of  40.5''  (\  (105*'  F.)*  Th**  cooviiIsuhh 
eoiiUnued  tturing  the  ni^ht,  and  nhe  Hion  l>ecame  romatose.  Iln  tht*  follow aije  'i^i 
the  temperature  still  remained  at  40*6*^  C.  (105'^  F, ),  the  respiratmns  wer*  tuULJi 
aeeeleraled,  and  tlie  pul^e  was  at»out  120.  An  ^rna  of  absolute  dulness  0V4?r  Oim  H 
lower  lolie  liehind,  with  hronehial  respinition  and  increased  vocal  resonance  and  ftviriiiu*» 
rapidly  developed.     The  child  did  not  respond  to  treatment,  and  died  in  the  eveniaf 

LOBAB  PNEUMONIA  DUE  TO  OTHER  ORQAIHSBIS. 

it  orfasirmally  liapptiis  iti  a  very  sniali  prn-eMlai/e  td'  cases,  as  lias 
already  been  staled,  that  in  an  acute  iiifertion  nf  Uh»  Inng  an  enlin-  IoIh% 
or  the  greater  part  of  a  lobe^  may  beeonie  eonsoIiclatBd  io  condit juris 
other  than  that  of  a  pnemnocoeens  lobar  |uieiimonia.     This  faet  and  Uw 
custom  td'  appiyinj^  the  tenii  *' lobar  pneunionia"  to  inHaiiHnalions  of  Uje 
lung  produced  by  the  ptieumoeoecus  have  led  to  more  or  less  confusion  in 
the  deseriplion  of  the  etiolo^^y  and  classification  of  the  various  fon us  uf 
pneumonia*     Reference  has  already  been  made  on  page  434  In  the  rare ' 
cases  of  total  consolidation  of  a  kibe  occumng  as  a  rt^ull  tit  an  infectioo 
of  the  lung  by  the  diplococeus  intraceflularis  secondary  Ui  an  epidemic] 
cerebrospinal  meningitis.     Olher  cases  occur  in  whicli  the  pneuniococcus] 
is  found  in  a  mked  inf(?ction,  associateil  with  some  form  of  pus^proiiucingj 
organism,  such  as  ttie  staphyiococcus  pyogenes  aur»?us  and  thi*  stre^plc 
coccus  pyogenes,  or  with  the  bacillus  of  influenza,  the  bacillus  of  Fried- j 
lander,  the  Klebs-Loeftler  bacillus,  and  nuely  the  typhoid  bacilhis.     Mortal 
over,  there  is  the  class  of  eases  in  which  tiie  etiology  and  patholt^y  are 
those  of  a  pure  bn:»neho-pneumonia,  in  llie  coui'se  of  whicli  all  the  hJniles 
of  the  affected  lung  have  become  continent,  giving  rise  to  the  gross  ap- 
pearances and  physical  signs  of  a  lobar  consolidation.     Whether  a  lobar 
pneumonia    witli    tlie    grrjss    and    microscojiic  apju-arances  of  a    typicalJ 
pneumoccoceus   lohar  pneunmina  can  cver  be  due  to  a  singh'  orgnnisml 
other  than  the  pueumococeus  is  a  fjuestitju  which  the  pri*sent  stale  of  oitrj 
know^ledge  of  the  etiolo^'y  and  (>alhology  of  tlie  disease  does  not  warranl 
us  in  answering  definitely. 

Lobar  pneumonias  which  are  caused   in    ttuj   manner  just  ouIHir^J 
often  differ  in  their  dinical  symptoms  ami  course  troni  those  nf  a  pneu-J 
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nioeoctus  lobar  prirumniiki.  Tliey  aiv  much  more  apt  lo  be  subacute  at 
i[icir  onset,  secondary  to  snint^  (>Uii*r  iiifeclion,  and  to  run  a  more  irregular 
course^  n-*seinbling  L-iosciy  that  of  a  bront  hojineunionia.  The  baeterio- 
lofHcal  uxaniinalion  of  thf*  sputum  is  of  the  greatest  aid  in  iliese  rases,  and 
may  onen,  in  connection  with  the  clinical  symptoms  and  physical  signs  in 
UiL*  early  stages  of  the  disease,  enable  us  to  make  a  diHerential  diagnosis. 
Treatment. — The  treatment  is  symptomatic,  and  does  not  diiler  from 
Uitit  of  pneuniococeus  lobar  ]ineumoiiia  or  of  broneho-pneunionia. 

ACUTE  BRONCHO-PNEUMONIA. 

Acute  broncho-  or  lobular  pneumonia  is  an  infection  of  the  lung 
chanicterized  by  an  inflanunation  of  the  walls  of  the  terminal  bronchi 
aud  of  the  neigliboring  alveoli  which  make  up  a  |)nlmonar>^  lobule,  and 
is  so  catted  in  contradistinction  to  lobar  pneumonia, 

EnoLocY. — All  fonns  of  broncho-jineumunia  are  produced  by  patho- 
genic oi^p^nisma  The  disease  may  be  primary  or  secondary,  acute  or 
ctiTonic,  It  may  occur  at  any  age,  but  is  tlie  most  conmion  and  fatal 
form  of  inflammatiun  of  the  lung  durins^'  flje  lii-st  iive  years  of  life,  and  is 
muctj  more  fata!  than  pneuniococeus  lobar  pneumonia  during  this  period. 

The  prhnHt^  format  may  attack  children  in  good  hc*alth,  and  usually 
under  two  yeais.  It  hi  probable  that  the  pneumococcus  is  usually  tlie  in- 
fecting c»rganism  in  these  cases,  and  tliat  the  lobular  rather  than  the  lobar 
type  of  tlie  disease  is  determined  by  the  greater  siisceplibility  of  the  lung 
from  its  enitnyoiiic  type  to  the  kind  of  hiflammator)"  lesions  which  char- 
acterize a  broncho-pneumonia.  The  bacillus  of  Friedlander  and  the 
bacilhis  uf  influensia  prodnt  e  this  es[M*cial  type  of  pneumonia* 

The  seeonddiy  fomut  ^n:  mucli  more  frequent  than  tiie  jirimary  forms, 
and  are  very  apt  to  be  the  result  of  a  mixed  infection  of  streptococci, 
staphylococci,  and  pneumocoeci*  They  are  especially  fatal  in  infants  and 
young  chihlrc^ru  Th4*y  occur  in  connection  with  the  infectious  levers,  and 
wit  ii  t  h  e  gr  o  up  c  al  I  ed  1 1 1  it  uj<p  trat  to  a  f  »r  ikijlu  I  d  lo  n  p  n  et  t  mon  Iti^^  w  h  i  c  1 1  s  o  j  u  e- 
tinies  follow  vomiting  of  food,  especially  after  ether,  hf*?moptysis,  bronchi- 
ectasis, and  empyema.  The  relalire  frequency  in  443  cases,  according  to 
HuU,  is  iis  ffillows:  primary,  without  previnus  bronchitis,  164;  secondary 
to  measles.  89  ;  whooping-cough,  66  ;  diphtheria,  47  ;  bronchitis,  41 ;  acute 
tieoeolitis,  19;  scarlet  fever,  7:  influenza,  C;  varicella,  2;  aiui  erysipelas,  2. 

Chitdren  w^ho  are  weak  or  debilitated  by  previous  diseases  show  a 
l»redisposition  to  broncho-pneumonia,  which  frequently  arises  in  the 
coiirsi*  of  tuberculosis,  chroruc  gastro-enteric  diseases,  and  rhachitis. 
Those  seasons  of  the  year  which  are  marked  by  cold,  moisture,  and 
variations  of  temperature  especially  prcKhspose  to  the  development  of 
hroni^hiviineumonia.  All  these  conditions,  however,  in  all  probability 
merely  fm^pare  the  way  for  the  entmuce  cif  certain  germs  w^hich  produce 
til**  disea*?*^  The  origin  of  broncho-pneumonia  from  intestinal  infection 
iinjst  also  be  considered. 
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Pathgloqv.— Ill  broticho-impumonia  tlie  inflammaton^  proress  affech 
the  walls  of  tho  snialkT  ami  terminal  bronchi,  wliich  lircume  tliickenfd* 
and  markedly  infiltrated  with  cells.  Tho  ijiflaniinalorj^  iinii*<*ss  tlit-ii  +  x* 
tetids  through  tlio  walls  of  tlio  brotithi  to  the  siirrouiidiii^  air-Vfsitjtf*5i* 
well  as  to  tho  terminal  ones.  In  this  way  centriis  of  i^ansnlidatioh  in- 
formed in  diHereiit  jjarts  of  the  lung,  Tlie  course  of  tlie  hidaniiiialini 
varies  in  its  rapidity,  at  tunes  attacknig  only  a  small  jHiHkni  of  tlM«  tnii^. 
and  again  being  more  disuse  in  ils  onset  and  gnulually  invading  !iir^«' 
areas.  The  lesions  are  irre|,mlar  in  tlu'ir  distribuliiin  anti  Ufsnuily  iitritriii 
both  lungs.  They  are  at  times  so  extensive  as  to  involve  a  whole  loin, 
but,  as  has  been  slated  t)y  Korthrnp,  whatever  the  extent  orhepnti/iilMi, 
whatever  the  time  oecnpicit  in  ils  eoui'se,  and  vvhrih^ViT  ihe  posl-iiioriiin 
appearances,  the  essential  lesion  is  an  inllajnination  of  tjie  waUb  iif  \h 
temnnal  bronchi  and  of  the  adjacent  alveoli. 

Fu..    Uii. 
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Bmuc'hfviineumoRrii  cntnpiffivtltii;  inebfrl^':;..     Kiirl>  ^tni^c..    i\  L*  T  ,  rcmstfii kintal  hmjf-tbisnie ;  Sr^  1 

Fip.  \Ah  represents  Ihe  section  of  a  lung  made  l>y  Northrnp,  and: 
taken  fruni  an  uifant  sixteen  months  nltt,  in  whom  the  brtnKho-pn«*u-j 
monia  was  a  coriKplication  of  nieasles,     II  shows  the  «*arly  |mtholaptail 
lesions  of  broniho-pnennionia. 

In  one  of  the  lobules  tlterc  arc  I  wo  bn»ncliioles  (Br.)  wilii  ]jiftU]tile«l 
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Trails  aivf!  pus  witliin  them.  Thry  aro  also  filled  wilfi  exudation*  and  the 
lunien  of  eaeti  h  almost  entirely  occluded.  A  portiou  ol'  a  neigtiboring 
lobule  is  ennsolidated  (C<  L.  T.).  A  considerable  portion  of  the  lung 
tissue  (L.  T.)  in  ttie  section  is  nonnal  or  emphysefuatous. 

Fi^.  1  4G  represents  atinther  section  taken  from  the  lung  of  Ihe  same 
cliild,  but  sliowing  the  tissue  relatively  less  affected.     Many  of  the  cun- 
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H.  h.  T.t  lung-tl*sjutf  mmrty  ucinuttJ :  Art*,  urten^ 

solidated  alveoli  contain  free  blood-cells.  The  bronchial  wall  {Br)  is  in- 
filtrated and  ahnost  etdirely  deinided  of  its  lining  membrane.  These 
smaller  bnjnchi  an*  surrounded  by  -mnvs  of  ititeiise  con^'estiori  and  infil- 
tmtion*  When  the  hitlamiuation  is  intense  and  is  accompanied  by 
abundant  secn^tiott  tlirse  bronchi  tm|ueutly  become  dilated.  This  dila- 
tation [s  associated  with  a  weakened  couiiition  of  the  bmnchial  walls  and 
witJi  an  abundant  secretion.  These  dilatations  probably,  according  to  tlie 
observations  of  Norihrup,  wholly  disappear  on  Uie  recovery  of  the 
patient. 

As  has  already  been  described  in  the  pathology  of  bronchitis,  the 
bronchial  lymph-nodes  are  always  lidai^ed  in  broncho-pneumonia,  and 
ttiere  may  be  fibrin  on  the  pulmonary  pleura.  In  the  zones  of  peri- 
bnnchitic   pneumonia   Uie    walls   of    the  air-vesicles  are  tliickencd  or 
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swollen,  either  \\ith  or  without  some  cellular  infiltration,  and  I  lie  €a\itk'js 
of  the  air-vesiules  are  filled  with  epithelial  cells  and  [lus-eells,  with  fibriii 
and  red  blood<'orpuscles  in  varying  proportion  and  amount.  Hbrin 
when  present  is  only  in  small  quantities,  and  oHen  is  altogether  absent 
The  capitlaries  in  the  walls  of  the  vesieles  are  congested  and  prominent 
The  portions  of  long  which  are  not  liepatized  are  congested  and  tE*deni- 
atous.  The  cavities  of  the  air- vesicles  are  dinunislied  by  the  enlai^^ 
capillaries  and  the  swollen  vesicular  epittieiiuni. 

In  addition  to  tlie  other  lesions  just  described,  areas  of  atelectasis  are 
firequentiy  found  hi  broneha-pneuaionia.  This  atelectasis  is  usually  pro- 
duced by  niectianical  causes,  such  as  obstruction  by  pus  or  tenacious 
mucus.  It  may  also  arise  as  a  result  of  enfeebled  resph-atory  i>ou-er* 
The  blood-vessels  become  dilated,  t!ie  walls  of  the  alveoli  partialiy  i  ol*  I 
lapse,  the  residual  air  is  absorbed,  and  an  exudation  of  serum  with  pro- 
liferative cells  and  leucocytes  takes  its  place.  The  atelectasis  is  commonly 
synnnetricalt  affecting  the  posterior  margin  of  both  lower  lobes  of  the 
lung,  but  it  may  also  appear  in  irregular  scattered  areas  in  tlie  posterior 
portions  of  the  upper  lobes.  It  may  oecur  either  during  the  acute  stage 
of  the  inflammation  or  later  when  the  pneumonia  has  become  chnjolc. 

There  are  no  distinct  stages  in  the  [>atho!ogy  of  broncho-imeumonia 
w*hich  correspond  to  tliose  of  lobar  pneumonia.  Broncho-pneumonia 
develops  by  the  irregular  invasion  of  successive  portions  of  the  lungs, 
and  the  process  resolves  in  like  nmnnen  The  dilTerent  consolidated  areas  I 
in  the  same  lung  may  oilen  show^all  the  stages.  The  mottled  appearance 
which  is  so  ollen  noticed  maeroseopically  in  these  lungs  maybe  caused  by 
the  presence  of  lobules  of  gray  and  red  hepatization  I>ing  side  by  side. 
Of  these  inflammatory  protliiets  the  fibrin  di^inlegrales  i|uiekly.  and  is 
therefore  absorbed  more  rapidly  than  the  cellular  elements,  which  do  not 
disintegrate  so  readily.  In  lobar  pneumonia,  therefore,  absorjdion  Lakes 
place  sooner  than  it  does  in  broncho-pneumonia,  in  which  the  products 
of  inflammation  are  mostly  cellular  and  resolution  and  absorjjlion  are 
naturally  slow. 

histead  of  the  gradual  disappearance  of  the  various  pathological  lesions 
the  pneumonia  may  pei^ist  This  persistent  form  of  the  disease  may 
follow  a  single  attack  of  acute  broneho-pneuinonia,  or  there  may  be  several 
acute  attacks  before  the  chronic  condition  becomes  evident,  and  the  M 
course  of  the  disease  may  thus  vary  in  diHerent  cases*  When  this  per- 
sistent  broncho-pneumonia  occurs,  the  proliferative  cells  take  pail  in  the 
formation  of  new  connective  tissue,  and  in  tliis  way  persistent  thickening  ■ 
is  caused.  The  alveolar  walls  of  certain  portions  may  become  similarly 
thickened.  The  walls  of  the  bronchi  and  their  surrounding  tissue  an*  es- 
pecially subject  to  a  persistent  thickening  and  a  formation  of  new^  eonnei*tjve 
tissue  constituting  chronic  broneho-pneumonia  and  perUironchitis.  The 
bronchi  already  dilated  become  still  more  enlanred  by  the  eontmetion  of 
the  cicatricial  tissue  surn:mnding  them.     The  uneven  contraction  of  Ihis 
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(Cw  tissue,  to^^ether  witii  liie  fji^ssurt*  vviniin  the  tiibi*s  facilitated  by  a 
ri*aki*tie(1  condition  of  the  wails,  allmvs  of  saiTular  as  well  as  of  fiisifortn 
ilataiitiii  of  the  bronchi*  The  epithelial  cells  of  the  dilated  brooch!  pro- 
tfemle*  and,  failing  from  the  bnmchial  walls,  niix  with  the  bronchial 
^crptiofu  Ttie  remaining  epitlieliuni  is  swollen  and  (oose.  The  lesions 
if  cdironic  lirnnclio-pneunionia  are  frequently  associated  with  tuberculosis 
f  the  bronehiai  nudes  and  with  other  tubercular  lesions. 

In    connection    witli    Hie    pathological    lesifin^    <iccnrring   in    chronic 
imnchfi-pneunionia  a  condition  called  jihrnh!  fjttliij<i»  has  in  verj'  rare 
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I  broaelMs^FrtieujnonliJi,    Bk  4U.  dilatf«l  broiitihus ;  Th*  L.  T.*  thickened  hinjj-tissue 

IBb  been  noticed  in  children.  The  lesions  which  represent  fibroid 
Ihtliisis  are  manifested  by  the  presence  of  connective  tissue  in  the  lung, 
liUi  a  corresponding  destruction  of  the  true  pareitchyina.  Tiiese 
lianges  are  usually  unilateral,  and  should  not  be  considered  as  repr«^ 
enting  a  disease,  since  they  merely  occur  in  the  course  of  various  chronic 
iuJnjonar}'  alTections,  among  which  are  tuberculosis  and  chronic  broncho- 
KDeunionia. 

Fig.  1 47  represents  a  section,  also  made  by  Dr.  Northrup,  taken  t>om 
i  lung  vvitlj  chronic  broncho-pneumonia  in  wiiich  the  process  had  ad- 
Sliced  still  furtlier  tliaii  iu  the  other. 
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specimen  b  a  dilaUHi  bronehus  with  a  sectioi 
a  blood-vesst'l  just  bt^low  it  There  is  considerable  eunnt^rlive-tis^yc 
fomiatian  about  both.  In  this  case  the  process  of  a  peribronchitir 
pneumonia  has  jtrone  further  titan  in  the  other  specimen  (F%'.  14-5),  and 
there  is,  in  addition  io  tlie  dilated  bronchi  wxih  the  siiiTouadui^  celliihir 
inliltratinu,  a  tendency  to  the  tVn-rnation  of  connective  tissue  in  the  iiA^r- 
lobular  septa.  Tliis  is  tlie  form  of  chronic  broncho-pneuuioma  which  l^ 
soinetiiiies  called  interstitial  pneinnonia,  and  is  usually  ctiaracterized  by  ;i 
loii^  course  and  delayiKl  recovery. 

A  frequent  lesion  which  occurs  in  the  course  of  broncho-pneunioim 
is  nnphtfsntiiL  It  is  usually  vesicidar  rind  i^itualetl  in  the  anterior  portion 
of  the  upper  lohes.  It  is  due  to  I  lie  diiiunisheil  amount  of  air-eapacit) , 
together  with  the  violent  introduction  of  air  into  the  chest  caused  by 
dysfjuu^a  and  t  ou^diinjr.  This  distent loti  of  the  air-vej?ic!es  is  supposed 
usually  to  ^tisappear  with  tlie  subsideiH^e  of  the  lesion  which  is  causing  the 
emphysema.  Emphysema,  both  of  the  vesicular  and  of  the  iiitei^tilial 
variety,  most  coinmonly  occurs  in  tlie  pneumonia  which  follows  pertussis. 

The  interstitial  variety  jnay  exist  in  ttie  form  of  superficial  sacs,  fomicil 
by  the  rupture  of  air-vesi*les  beneath,  which  Htl  the  pleura,  or  it  itiav 
extend  between  Ihe  lobules  in  V-shaped  tracts  from  the  anterior  eti|re  nf 
the  upper  lobe  even  to  the  root  of  the  tung. 

Symptoms. — Tlie  symptoius  of  bruncho-pneumonia  vary  greatly  in  Iheir 
onset  and  course,  owing  to  the  many  dilTerenl  lesions  which  conimoulv 
occur  in  tlie  disease  and  which  by  their  greater  or  less  si*verity  make  its 
course  exceedingly  irregular.  In  so  many  instances  the  broncho-pneu- 
monia is  secondary  to  some  other  disease  that  the  symptoms  are  neces- 
sarily modified  by  those  of  the  initial  affection*  Thus,  when  hnjiieho- 
pneumonia  arises  in  the  course  of  diphtheria,  the  symptoms  are  oflcn 
obscured  by  the  severity  of  the  geneml  symptoms  of  tiie  diphtlteriiL 
When  broncho-pneumonia  is  secondiiry  to  measles  and  to  pertussis^ 
although  at  times  its  onset  is  flilHcult  to  detect,  yet,  as  a  rule,  Ihe  mpid 
respirations,  the  marked  and  continuous  rise  of  lemperature,  aud  tlie 
evident  exacerbation  in  the  severity  of  the  pulmonary  symptonis*  usually 
permit  a  diagnosis  to  be  matle  even  before  the  physical  signs  have  become 
prominent.  Its  onset,  however,  in  measles  is.  as  a  rule,  rapid,  wliile  in 
pertussis  It  is  slow  and  insidious. 

The  group  of  symptoms  which  Hmmclerizes  a  broiR-litHpneunionia 
arising  during  the  course  of  bronchitis  is  somewtiat  mort*  definite.     In  _ 
place  of  the  moderate  leniperature  and  the  absence  of  si^nis  t*f  serious  f 
disi^ase  which  are  usually  met  with  in  the  course  of  an  ordinary  bmn- 
chitis,  when  broncho-pneumonia  supervenes  the  temperature  risi*s,  tlie  ■ 
pulse  and  respirations  aw  inereased  in  freciuency,  the  alte  nasi  dilate,  f 
ttiere  is  more  or  less  cyanosis,  the  cough  becomes  more  freifuenl  aud 
painful,  and  Uie  general  aspect  of  the  patient  is  that  of  one  sufTering  from 
an  af lection  of  a  severe  type. 
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OnMti. — ^The  cmsot  of  hn>iHl]0-]jneurm>nki  varies  according  as  the  dis- 
ease is  primary  or  stn'ondary.  In  tlit^  primary  /onn  the  syinplonis  may 
be  niislaken  for  a  lobar  pneiunonia.  They  be^nii  abruptly  with  a  chill  or 
WnvulsiotK  with  a  rapid  rise  hi  ttie  leriipi-ratiire,  whirh  is  more  eonstatit 
Ihan  in  the  seeondary  Ibrms*  The  sig^ns  are  mon.^  loeal  in  eharaeter  and 
the  disease  may  be  masked  by  the  intensity  of  the  rerebral  symptoms. 

The  ftecfjiidartf  fonn  begins  as  an  in  11am  mat  ion  of  the  hronrhioles,  and 
is  not  lo  be*  distinguished  fro  in  a  capillartf  firom^hlfts,  whifh  is  essentially 
tte  same  disease.  The  onset  is  rarely  sudden,  and  there  is  no  chill  as  a 
rule.  It  is  frequently  associated  with  one  of  the  infectious  fevers,  occur- 
ring dnring  the  course  of  the  disease  or  in  early  convaleseenc*?,  or  as  a 
result  of  an  inhalation  of  foreign  bodies.  The  child  appears  fretful  and 
restless.  The  temperature  rises  and  is  very  variable.  There  is  cough, 
dyspncea.  and  nipid  respiration.  The  physical  signs  are  often  liniiled  to 
scattered  localized  areas  of  line  and  medium  moist  rales,  and  sometimes 
sonorous  and  sibilant  rales ;  dulness  may  or  may  not  be  present  in  this 
early  stage. 

Tem]}eraiiir€. — The  temperature  in  broncho-pneumonia  varies  greatly, 
according  to  the  extent  and  severity  of  the  lesions.  Corresponding  to  the 
intensity  of  the  pneumonic  onset,  or  to  the  especial  disease  wliieh  it  com- 
plicates, the  temperature  rises  rapidly  or  slowly  and  insidiously.  The 
most  eommon  course  in  mild  rases  with  gradual  ons^et  and  tenninating  in 
recovery  is  for  the  tempeniture  to  rise  gradually  to  39,4*^  or  40^  C  (103^ 
ur  104^  F,),  then  to  tiave  a  (nomui^'  remission  of  three  or  four  degrees 
for  a  number  of  days,  and  iinally  to  tall  irregularly  by  lysis.  A  crisis  is 
very  rare  in  broncho-pneumonia,  but  sometnnes  occurs  in  the  primary 
form  of  the  disease.  Although  the  remissions  in  the  tempenittire  during 
Uie  active  stage  of  the  disease  are  often  quite  marked,  yet,  as  a  rule,  ihe 
temperature  does  not  at  this  tune  fait  to  the  normal.  This  is  of  serrice 
in  differentiating  certain  cases  of  bronciio-pneumonia,  as  well  as  of  lobar 
pneumonia,  from  malaria.  In  the  more  severe  and  uritavorable  cases  ihe 
temperature  becomes  more  and  more  elevated,  even  reaching  as  high  as 
41-6^  C.  (107^  F.).  Occasionally  the  temperature  is  reversed,  the  tiighest 
point  being  reached  in  the  morning.  This  is  rare,  and  is  of  no  especial 
signiticance,  Wtien  tlie  temperatiu*e  instead  of  renjitiing  remains  high 
and  steadily  rises,  the  disease,  as  a  rule,  soon  terniinales  fatally-  Instead 
of  the  continued  hi^'li  temperature  which  occurs  so  often  in  fatal  cases, 
a  low  temperature  of  only  a  few  degrees  above  normal  is  sometimes  met 
with,  usually  when  the  vitality  is  low  and  the  power  of  reaction  slight. 
The  duration  of  the  heightened  tempeniture  is  ver>^  variable,  and  may 
last  for  a  number  of  days  or  for  weeks  without  the  necessary  result  of 
the  grave  lesions  of  a  more  chronic  process. 

Puhe  iind  Respiration. — The  pulse  and  resfiiration,  although  increased 
in  frequency,  vary  according  to  the  severity  of  the  disease  and  also  accord- 
ing to  tlie  degree  of  nervous  excitement.     This  latter  is  a  very  important 
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element  to  bo  ronsidered  in  detornuiiiuj^'  llje  gmvity  of  thrir  mte. 
pulse  is  at  times  very  rapidt  160  io  180,  ami  vrvn  lii^her:  il  usually  vjiriei" 
from  130  to  150  or  160 ;  althou;^h  regular  and  full  at  llmt,  it  becomes  weak 
and  sometimes  irregular  as  the  disea.^e  i»rogresses,  and  is  very  apl  lo  Tt*\nm 
rapid  ovtuj  alter  thu  temperature  lias  declined  and  eorivaluseenee  has  bmi 
establislied.  The  respirdttons  may  be  quiekened  by  an  unusually  lu^li 
temperature,  but  depemi  mostly  on  the  extent  of  the  involvement  of  the 
alveoli.  They  vary  from  bO  to  80,  but  tliey  may  be  even  higher,  and  m 
aeeompanied  by  dilatation  of  the  ahe  nasi. 

The  respiration  ofU^n  shows  a  pause  atler  inspiration  instead  of  afl(t 
expiration,  as  occurs  in  normal  respiration,  and  h  usually  accompanitni  by 
an  expiratory^  moan.    This  si^ni,  however,  is  not  ehamclerisfie  of  broncho- 
pneumonia, as  it  may  occur  in  lobar  pneumonia  and  in  various  afTectians 
in  which  the  circulation  ts  interfered  with  and  respimlion  is  painful     In 
like  manner  the  tlilalation  of  tlie  ahe  nasi  may  occur  in  any  disease  aecodi-^ 
panied  by  a  heightened  temperature  and  ner\ous  excitement.    Temporary 
exaeerbations  and  changes  in  the  rhythm  of  respiration  are  qnile  connnoti 
in  broneho-pneumonia,  and  in  some  cases  a  Cheync-Stokes  type  of  rt^s- 
piration  has  been  noticed.    This  sign  is  usually  one  of  grave  import,    Rt^- 
cesmon  of  the  epigastrium  and  of  the  intercostal  spaces  comnionlv  occur 
in  broncho-pneumonia,  and  varies  acconling  to  the  severity  of  the  pulmo- 
nary lesions.     In  inlants  painful   respiration  is  shown  by  a  frown  rather 
than  by  crying,  while  in  young  children  it  is  shown  by  ttieir  whiinperini? 
and  suppressed  cries. 

Ctmjh, — ^A  frt!quent,  short,  hacking,  and  poinful  cough  is  a  ronslan* 
symptom  from  the  beginning  of  the  disease,  and  even  after  resolnticin  lias 
taken  plar-e  tliis  may  continue  for  a  long  period.  Infants  and  young  chil- 
dren, even  n|)  to  the  age  of  seven  or  eight  years,  have  often  not  k*arned 
to  expectorale,  so  that  we  cannot,  as  in  adults,  judge  of  the  character  of 
the  sputum. 

Gastrfi-Enierie  Si/mptomjit. — Vomiting  is  at  times  met  willi,  and  diar- 
rhoea is  not  nnconmion.  In  certain  cases  ilisturbance  of  the  gastrt>enleric 
tract  is  present  from  the  very  beginnhig.  and  the  mtestiiial  disease  is  afi- 
parent ly  as  prominent  a  feature  of  tlie  attack  as  the  pulmonary  syinploms. 
As  the  attark  prtjgi'esses  the  child  loHes  much  in  weight,  tlie  fbr-e  olleii 
looks  pinched,  aJid  at  times  during  the  lieigtit  of  tiie  disease  there  is  a 
certain  amount  of  delirium,  whiclj  in  cornl>ination  with  other  gniri* 
s}Tuptoms,  such  as  uncontrt>llable  iliarrlni^a  and  a  depresseil  temperature, 
is  a  serious  symptom. 

O/fo/Wif  anfi  Di/^pmrfj, — A  symptom  which  occurs  quite  connnonly 
hi  broncho-pneumonia  is  cyanosis.  Thts  may  not  oidy  arise  fnini  the 
interference  with  the  oxygenation  of  the  blood  from  the  lesions  involving 
the  air-vesicles,  hut  may  also  be  produced  by  a  tem|jorary  atelectasis  of 
certain  portions  of  the  lungs.  The  cyanosis  is  often  acconjpanied  by 
attacks  of  dyspnoL^a,     When  these  symptoms  result  fi-orri  atelectasis,  Ihe 
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Leiuperature,  as  a  rule,  does  not  rise,  but  may  even  be  soinewhal  ivclueed, 
aiid  areas  of  duJness  may  be  detected  on  pereussion.  During  Ihese 
paroxysros  the  skin  is  often  cold  and  moist  When  the  cause  of  the 
ateledasis.  whether  it  be  obstruetion  by  plugs  of  niueus  or  pus  or  tern- 
ponir)^  exliaustion  of  the  eontraetile  powers  of  certain  portions  of  the 
kings,  has  been  removed,  the  cyanosis  and  dysimix-a  pass  away  and  the 
general  symptoms  improve.  These  symptoms  may  arise  at  various 
periods  during  the  course  of  bronchcj-ptieumonia,  and  mifess  the  atelec- 
tasis passes  off  uithin  a  few  days  a  fatal  issue  is  ver>^  apt  to  result. 

In  cases  which  ret^over  resolution  takes  place  slowly  and  (he  lung 
gradually  Returns  to  the  normal  eondititm.  Great  weakness  and  pros- 
tmlion  often  last  for  a  long  time*     Relapses  are  quite  (-omnion. 

BlootL — A  leucoevtosis  is  generally  present  if  tlie  bronchopneumonia 
is  due  to  the  pneumoeoccus  or  to  mixed  irdeetions.  When  tftc  process  Ls 
excited  by  the  bacillus  of  influenza  or  the  bacillus  ot*  Fried  lander  alone, 
tlie  white  blood  count  is  either  normal  or  only  slij*htly  elevated* 

Phymtai  Sifpm^ — The  physical  signs  of  broncho-pneumonia  are  almost 
entirely  those  of  the  accompanying  bronclutis,  but  in  typiral  cases  they 
correspond  to  the  various  pathological  lesions  which  have  been  described. 
According  as  larger  or  smaller  areas  of  the  lung  are  involved,  corre- 
sponding areas  of  dulness  on  percussion  may  be  found,  provided  these 
areas  are  sufflciently  extensive  not  to  be  masked  by  other  resonant  por- 
tions of  the  lungs.  They  can,  as  a  rule,  be  detected  best  by  verj'  light 
percussion.  These  areas  uf  dulness  are  usually  bilateral  and  of  some* 
whal  varied  extent,  although,  as  has  already  been  staled,  an  entire  lobe 
may  in  rare  instances  be  sufliciently  involved  by  the  broncho-imeumonic 
process  to  produce  verj*  extensive  areas  of  dulness.  Over  the  area  of 
dulness  bronchial  I'espiration,  and  in  some  cases  increased  vocal  resonance 
and  fremitus,  may  be  found.  On  auscultation  moist  niles  of  all  grades  may 
be  heanl  all  over  ttie  lun^,  or,  as  is  more  usual,  in  circumsf^ribed  areas, 

Well*marked  physical  signs,  especially  dulness  on  pen*ussion,  are 
sometimes  found  at  the  bases  of  both  lungs  behiml,  and  also  between  the 
scapuhi*  and  the  vertebral  colunm.  The  earliest  changes,  however,  in 
percussion  and  auscultation  are  sometiines  first  detected  in  ttie  highest 
()art  of  the  axilla.  These  signs  of  (^onsotidatitjii  are  rarely  found  in  the 
caiiy  days  of  the  disease,  as  at  tliis  time  signs  of  bronclutis  are  usually 
all  that  can  be  detected. 

The  absence  of  demonstrable  areas  of  dulness  is,  however,  so  ver>^ 
conimon  timt  it  is  almost  rhanicteristic.  This  may  be  due  to  the  fact  that 
tile'  ionsolidatitm  h  ileep-soated  or  in  such  smallart^as  and  so  interspei-sed 
with  uninviilved  lung-tissue  that  although  superficial  in  distribution  it 
causes  no  perci>]>tLble  change*  in  the  percussion-note.  The  pliysical  signs 
are  markt^dly  moitifled  wlien  atelectasis  or  emphysema  is  present. 

Tfjimi NATIONS  AND  COMPLICATIONS .^^ — R^fifolntiott, — If  tlic  coursc  of  the 
iliuease  is  favorable,  the  pathologicat  process  in  the  areas  of  consolida- 


700 


PEDIATmCS. 


I 


1 


tioii  terminak's  in  resolution,  uiiii-li  is  oilen  more  rapid  in  tht*  iiidividiuil 
ari'fts  Ihan  in  lob^tr  pneiinioiiia,  but  may  be  delay <'d  lor  s*ivenit  days  *jr 
weeks  as  in  the  latter  altection. 

StfpjHfrnfion, — Resolution  by  suppuration  h  rare  in  ttii>  more  cotinmiti 
forms  of  primary  aiid  secondai'y  brorieho-pneunionias,  and  is  liniitd 
aJmost  entirely  to  cases  of  iniialation  or  dej^dutition  broncho-pneumonias, 
in  wtiich  it  is  very  frequent.  Under  the  same  conditions  gangrene  of  the 
lung  may  develop. 

Chronic  Fibroid  Changes. — ^These  will  be  described  separately  on 
page  705, 

TffhertmlomH. — Castas  of  broncho-pTummonia  wilh  delay e<l   n^solulion 
show  a  special  suseeptibiliiy  to  infeetion  by  the  tiiben-le  bacillus.     'Has     i 
complication  will  be  found  more  fully  described  on  page  S94,  ■ 

DjAGNusiri. — The  diagnosis  of  lironchn-pneumonia  should  tlrst  be  made 
from  the  bronchitis  whieh  orduiarily  accom[janies  it.  This  has  aJR*ady 
been  snttieiently  referred  to  in  speaking  of  the  diagnosis  of  bronchitis. 

The  differential  diagnosis  bptween  the  non-iubercular  and  tlie  tuber- 
cular forms  of  broncho-jjneumunia  is  important,  but  can  rarely  be  madi? 
in  the  early  stages  of  the  disease,  as  the  lesions  are  liie  same,  and  a  bac- 
teriological exanunation  of  the  sputum  in  these  cases  can  seldom  b*^ 
obtained. 

The  disease  which  should  be  especially  considered  in  making  the 
diagnosis  of  broncho-pneumonia  is  lobar  pneumonia.  The  dilTerentjal 
diagnosis  has  been  given  in  connection  with  pneumoeoccus  lobar  pneu- 
monia on  (lage  G83> 

PiiOGNOsis. — Age  is  a  very  important  factor  in  the  prognosis  of  bron- 
eho-pnennjonia.  As  shown  by  Morrill  a  lai^e  nuijority  c»f  tlie  fatal  cases 
occurs  in  the  lirst  two  years  of  life.  Broruho-pneumonia  causes  more 
deaths  in  children  than  are  due  directly  to  the  fevers,  and  is  Ihi*  most 
serious  complication  of  tlie  contagious  diseases.  The  prognosis  varit^s 
according  to  llie  disease  in  the  course  of  which  it  arises.  It  is  most  grave 
when  it  occurs  in  pertussis,  especially  in  intants,  and  ttie  youngi:*r  the 
ctiild  ttie  more  fatal  the  disease.  Next  to  pertussis,  the  gravity  of  the 
prognosis  is  grc*atest  in  measles  and  in  diphtheria.  When  it  occmB  in 
suctr  diseases  as  rhaciiitis  and  tuberculosis,  ur  when  Ihe  individual  has 
not  been  well  cared  for,  the  prognosis  is  also  very  unfavomble,  Tlie 
prognosis  is  almost  Mai  in  cases  in  wliieh  the  bacillus  of  Frirdlatider 
is  ttie  exciting  cause,  and  in  other  forms  when  complicated  witfi  tutu  r- 
eulosis, 

I  have  already  referred  to  tf^-  temjierature  as  a  prognnstir  si^i  in 
broncho-pneumunia,  Acconling  to  Jlolt  s  observations,  the  highest  mor- 
tality occurs  among  ttte  eases  of  shortest  dumtioUH^  and  the  disease  fe 
nniversidly  fatal  when  its  duration  is  shorter  than  fcmr  days.  After  tins 
early  penod  of  danger  is  passed  the  prognosis  becomes  much  mon*  favor- 
able,  the  lowest  death-rate  hi  IJairs  cases  being  met  witti  in  ciist*s  tenm* 
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lifting  in  froiii  vighi  to  tbiuieen  days.  When  the  disease  iasts  lor  iriore 
lliuti  hvD  we«^ks  the  chances  of  recover)^  are  lessened  every  day  that  the 
loniperature  remains  raised.  Tlie  cases  in  which  there  is  a  very  hijjh 
tt»nij>eratnre,  41J°  C  (106°  F/),  are  usnally  fatal.  When  the  disease  is 
protracted,  death  generatly  uccrirs  from  exhanstion. 

TuEATMOT, — The  treatment  of  bronclio-pneunionia  \s  that  of  the  special 
disease  to  which  it  is  secondary,  and  is  for  th<'  most  part  symptomatic  The 
gtrengtii  sliould  t>e  carefully  snpporied  irom  the  time  tliat  the  disease  is 
first  delected  until  convalescence  has  been  completely  established.  The 
patiriit  shoulil  hr  intelli^'ently  nnrsed.  as  the  nursinpr  istlic  most  impoHant 
l»art  of  tlie  trealment.  The  atmospliere  of  the  room  should  be  iMpjat)le, 
the  temperature  trom  20°  to  21  A""  C.  (G8°  to  70°  F,),  and  especial  atten- 
tion should  be  fiaid  h>  the  ventilation.  The  heat  and  ventilation  obtained 
from  an  open  wood- tire  are  especially  valuable. 

As  few  drugs  as  possible  should  be  given,  since  there  is  no  remedy 
which  will  ctd  sSmrt  the  ilisease,  and  most  of  tlie  drugs  conunonly  Ui^i^d 
ill  the  treatment  of  puhuonary  aifections  are,  as  a  rule,  of  more  tiarm 
tlian  benetil  in  brorjcho-pncumonia/  The  vitality  of  infants  and  young 
children  is  so  easily  lessened  by  a  disease  so  severe  as  broncho-pneumonia 
Uiat  the  respiratory  power  is  likewise  quickly  diminished,  and  we  should 
avoid,  except  when  they  are  especially  needetl,  su(  h  drngfs  as  opium. 
Ipecac  in  minute  doses  seems  to  facilitate  the  rtnnoval  of  the  mucus. 
During  severe  paroxysms  an  atmosphere  of  si  earn  or  the  administrRtion 
of  oxygen  is  iiidir-ated,  acrortlijig  as  Uie  symptoms  seem  to  be  produced 
by  a  tenacious  exudate  or  by  unae rated  lung-tissue.  Oxygen  is  also  of 
benefit  in  relieving  the  cyanosis  and  dyspnrua  throughout  tlte  di^ea^sr,  and 
may  be  given  for  ten  minutes  every  one  or  two  hours.  In  cases  in  which 
cyanosis  and  dyspncea  are  urgent,  if  the  symptoms  depend  upon  mechanical 
obstrurlion  with  its  resulting  atelectasis,  an  emetic  is  occasionally  de- 
manded. In  some  cases,  also,  when  much  exhaustion  arises  from  inces- 
sant cougliing,  small  doses  of  linctura  opii  raniptiorata  may  be  used  with 
B  caution,  and  discontinued  as  soon  as  possible.  When  the  urgc^nt  symp- 
toms are  caused  by  the  heightened  teniperature,  much  relief  can  be 
obtained  by  means  of  a  bath  given  at  a  temperature  of  32.2'^  C.  (90°  F,), 
■  This  may  be  followed  by  the  w^arm  wet  pack,  wiiich  can  often  be  con- 
tinued with  benefit  for  several  tiours,  and  is  especially  beneihiid  iji  pro- 
»  during  deep  hispirations  by  which  dependent  portions  of  tlie  lung  are 
aeratecL  In  some  cases  reaction  does  not  take  place,  and  sigus  of  ex- 
haustion follow  the  bath.  Ijudti'  lhe.se  r  ircumstatices  phenacetiue  may  Ix* 
Isubdituled  lor  the  bath.  The  dose  stiuuld  be  0.U6  to  0.12  granmie  (1  to 
2  grauis),  guarded  wilh  five  or  ten  nuninjs  of  biundy.  This  will  often 
reduce  the  temperature  tw^o  or  three  dt^rees,  and  in  some  cases  it  will 
reniain  down  for  live  or  ten  hours,  during  which  pi*riod  the  infant  sIk^ws 
a  Uiarked  diminution  of  its  neiTons  symptoms.  The  [josition  of  the  chil<l 
should  be  changt*d  from  time  to  time,  as  there  is  a  tendency  for  the  in- 
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Ilammatciry  exudate  to  collect  in  the  luwer  and  ba*  k  portions  of  the  l«ii^. 
The  adniitiistmtion  of  food  at  regular  intervals  is  very  imporiarit,  miil 
should  be  earried  out  rif^oronsly* 

The  chief  part  of  lite  dieJ,  if  possUile,  should  be  niilk,  supplenienli'^] 
with  broths,  Uie  food  beitig  re^nilaled  on  the  ifeneral  principles  govenwiig 
feeding  at  difTerenl  a^es.     Although  voiuitiiig  may  occiu-  in  certain  ai?(¥. 

as  a  nde.  if  the  diet  is  carefully  n^- 
Pi«.  14B.  laied  and  tlie  nulk  given  once  in  \m 

liours  Willi  stimulants  adapted  to  \\\f 
condition  of  the  especial  case,  an  nvit- 
sensitive  condition  of  the  stouiUi  !i  b 
seldom  a  serious  obstacle  to  tlie  trtal- 
menL 

As  the  disease  progresses  it  b 
quite  coniniou  for  the  infants  to  refiisi* 
their  food.  Feeding  by  means  of  tht 
stomach-tube,  preferably  through  Ik* 
Inouth,  then  becomes  imperative. 

The  paroxysmal  attacks  of  cyanosis 
and   dyspnoL^a  may  be  caused  by  ;i 
weak  liearl.     In  these  eases  the  ail- 
miinstration  of  brandy  and  digitalis, 
the  latter  in  the  form  eithep  of  tinc- 
tuiT  or  of  infusion,  for  a  ft*w  days, 
until  the  cardiac   condition   lias  im- 
proved, is  indicated-     Strychnine  and 
nitroglycerin   may  alsc*  be  used,  the  former  being  considereil  especially 
important.     Appropriate  doses  of  alcohol  for  children  of  diffeR^nt  agt^  h 
given  on  page  456,  and  those  ot*  Uie  other  more  important  cardiac  stinai- 
lants  on  piige  470. 

When  convalescence  has  been  established  the  children  an?  often  left 
in  a  very  weak  condition,  and  special  attention  should  then  be  paid  to  llm 
nursing  and  to  the  general  hygiene.  The  restoration  of  strength  stiould 
be  aided  by  means  of  tonics,  and,  if  possible,  the  child  should  be  rc^movtHi 
to  an  eL)md>le,  warm  chmate. 

Fi^f.  148  represents  a  girl,  four  antl  one* hair  jmr^  t>k),  id  whom  Uie  phystcftl  ex- 
amination showed  very  Tiuirki'il  lesiiiiis  ot  Urijjichi»-pn*^umo[iia, 

There  was  no  luhernjlar  liistory  in  li^r  fmiiily.  Slie  had  ^earM  Tevrr  wheti  •^h*' 
was  one  year  old,  measles  when  sIjp  wan  one  and  a  half*  pert«i«sie  and  varicena  whfti 
she  was  Ihree,  and  hronrhitis  when  ?he  was  thrr^e  and  a  half  y^ars  old,  Stt^  Uml 
ollierwjsi*  ahvays  b^fn  well,  when  she-  hepan  to  e*  km  plain  of  hearlarhe  and  pain  in  brr 
chesL  On  the  ninth  day  of  the  altai'k  ^he  vomited,  and  I  wo  days  (aler  Ix^pran  lu  i'f»u|tli 
and  to  ti^'  ralher  somnolent.  Her  Lionels  were  re^jnlar.  On  physical  examination  thtf 
child  was  round  U*  iw  rhiiehilir,  as  ^lutwn  by  a  rosary,  enlnr^ed  epiphysi>sof  Ih^  wrisU 
and  ankles,  and  nmrked  Ixiwjn^'  of  I  he  le^?*:.  Un  enlering^  the  hospital  her  pnlse  w»w 
160,  her  respirations  60,  and  her  hnnperatnr^  39.4*  €.  (lOB^  F*)  in  (he  moniiri^  and 
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40*  C,  (UH'*  F,)  in  the  evening.  She  seemed  very  sick,  had  ronsitlenible  mu|fh,  bul  no 
^3i(M>Hiiration  ;  there  wiis  some  dy^imfpa,  and  nl  limes  shi*  was  Run** w hilt  cyrmalie. 
On  exnniinmg  the  cheat  Uif-  percussion  wtts  found  hi  be  resonant,  tnil  tbron^^houl  hnlh 
lun^  there  wen^  moist  rAlt's,  Nothinjf  i^imnrmal  was  detected  on  t*xamimng  the  heiirt 
find  nbdonien.     s?he  wtis  treated  with  milk  and  t»mndy. 

On  the  follriwin^r  day  she  wns  in  ali<inl  tlie  g^^ine  rnnditinn.  and  jjer  pulse,  n'Spira- 
lious,  and  tenipendnre  were  ttie  srime  as  svhen  slit?  entered  lire  tmsiiiial.  In  eertrihi 
jcircumsrritjed  areits  in  tioth  hncki^  alight  dnhiess  was  detected  on  |i<'n*ussioji,  with 
t  riles  mitmnd  the  edgem  of  these  fli'ea:^. 

On  Ih*?  third  dsiy  the  pulsp  had  fit  I  ten  to  1S6,  the  respirations  to  40 »  ?ind  (he  tem- 
peruiurt*  to  S8.3**  C,  (lOP  R).  On  the  ninth  diiy  of  the  disi^L^i-  the  putsi*  was 
stronper  and  tlie  rhild's  condition  was  very  nuich  improved.  The  dyspnoea  tiad  dis- 
appeared almost  enllrel),  ttiere  was  no  cyanosis,  and  ^be  was  more  comfortable^.  The 
front  i>f  the  chest  stmwed  llje  r**so nance  on  pert'ussioti  tn  tie  normal,  and  no  abnormal 
^'jund^  on  ay^iicultatiotu  Ihi  examiiuni^  the  hack  certain  Hrcitm^cribed  area^  of 
dnlne^  were  fuund,  the  borders  of  w^hlch  are  marked  in  black.  One  of  tliesc  area^ 
was  lietween  lb**  edgre  of  the  t?rapula  and  the  verteliral  column,  unoth**r  was  at  the 
right  t»ase  in  ttie  posterior  axillary  r€"gion,  and  another  at  the  left  base  just  below  the 
anirle  of  the  s^apnUi.  OvHr  llu-se  are^is  uf  duliies^;!  tironcliia!  respiralion  wos  lieard. 
Just  outside  uf  Uie  areas  of  dulness  moist  rllles  of  various  ^\Wi^  which  are  inihcated 
liy  black  dotSf  could  be  hemnd  in  Hmiied  areas.  The  physical  ^ig^s  corresponded  in 
their  distribution  to  the  areas  in  which  the  lesions  of  this  disease  are  usually  detected 
on  physical  examination.  * 

On  Ihc  f(>nrte**nth  day  Hie  child  was  found  Lo  tvave  mucti  impmved.  During  the 
fnUowing  ten  duy^  the  almormal  tiigjiHi  in  lb**  ehent  disappeared,  but  ttie  pulse,  res- 
pimtions,  and  temperature  did  not  hccmne  permanenlly  normal  for  a  week  later.  The 
child,  after  remaining  weak  and  debilitated  for  sonie  lime,  was  finally  dischar|r«H] 
from  ttie  hospital  in  j^ood  condition.  The  temperature,  pulse,  and  respirations  declined 
by  lysis  on  the  nhilh  day  of  the  disease  and  reached  the  norm^il  on  Hie  twelfth  day. 

This  case  apparently  arose  in  the  course  of  a  slight  bronchitis  occur- 
ring in  a  rhachitic"  child.  The  projrnusis  of  broticho-pneunionia  in  rha- 
chitis  is  usually  unfavorable,  but  in  tliis  <'ase  the  child  possessed  sutTicient 
vitality  not  to  succumb  to  the  disease. 

The  following  case  illustrates  ttie  gra\ity  uf  broncho-pneumonia  when 
it  occurs  in  a  rhachitic  chDd, 

The  child  was  two  yeaj-s  and  one  mttntti  iil<L  Its  mother  died  af  pulmonary 
luhercnlosis.  It  had  tironchitis  when  it  was  one  yearrdd,  and  the  cougti  cotdirmed  for 
thf^e  months*  One  week  before  entedni;:  the  hospital  it  was  atliicked  with  a  severe 
cough,  ktid  began  hj  lose  in  weij^ht  and  to  have  diiirrhiea.  A  physicsd  examination 
showed  thai  it  wius  a  case  ofmarb-d  rhachitis.  The  breathing  was  rapid  and  latMired, 
there  was  consideratde  cyanosis,  and  the  child  was  dull  and  somnolent.  Paldies  at 
dulness  were  found  iu  variotis  parts  td*  the  lungs,  with  iivn^l  nlles  of  ditferent  si  lies. 
The  pulse  varied  from  140  to  150,  tlie  respirations  froiu  ^0  tn  90,  and  the  temperature 
fronj  38.8^  to  40**  i\  (102*  to  104"=*  F,).  The  symploins  increased  in  severity,  the 
child  g-rew  weaker,  and  on  the  second  day  iifler  it  entered  the  hospital  it  died  suddenly. 

T\TiGn  broncho-pneumonia  attacks  a  child  with  sorh  marked  rhachitls 
as  was  shown  iJi  this  case,  a  fatal  issne  almost  always  results. 

The  next  case  was  that  of  a  ^iti,  two  years  old,  who  previously  bad  been  well  and 
ftrong  until  she  was  attacked  with  measles.     There  was  no  tubercular  history  in  lh« 


^^^B            fariuly.     Chi  Lhe  iillh  day  of  the  mmsieB  her  temperature  was  39. i<^  V,  (lUS.T*  ¥,\,  !iw? 
^^H             pulse  \v.i3  120.  ami  ilm  re^  pi  rat  ion;?  were  02.     An  exaniLTialion  of  the  chvsi  shitwi^l  Lfie 
^^^1            heart  to  tit^  rmrmsiL  th»?  ppn-nsfctifiii  ntinrml,  jiml  ttie  respirfitmij  hur^h,  wilh   nufijefi»u-? 
^^^H             fine  ajiit  coarse  innlsl  I'ateii  thruu^'htiiit  linth  \ni\u^.    ^otliiti^  f^jgtt  abru>nnal  Wiis  deti'iHvtL 
^^^B                     The  fpiiipprHlurt^  Ml  hy  a  ytiurji  irit^js  c*ti  tlu-  sixth  iti^y  and  ri«maiiieil  nonn.tl  Utr 
^^^^^      two  days,  duriui^  wliich  tlie  iHUhirt^steiu^e  rapidly  f.iitpd  and  tht*  palitnit  sf^^uwd  \>riivt. 
^^^^^M                                                                                          thr>U|rh  she  on-asiouaJly  h/id  ,i  ImrBh 
^^^^^                                    t^HAKT  :il.                                     (oijjrti.     On  th»-  iniilh  and  tmlJi  iIat^ 

DaifM  o/  DiftoMA, 

1-' 

Init  I  her*'  were  fi<i  marked  t^ri»ptom$ 
niiljt  lhe  ideveTdlMiiiy,  wht*n  the  trm- 
pi^r;dure  n^m  to  40°  t\  (104*  P.).  (Jir 
pijlsf-  hi  Hit),  and  th»'  iv?«pii^tKim  tn 
'i(>.     She  Wiiii  ver)"  r»-stii^^.  and  ha.i 
rtinsidenilde  dyspiia fi.     ?ihe  w.ts  jmI^ 
lid  ;inil  Foinelinies  slightly  cyaai^iir. 
Un    physieal   exan*inatii»n   ttietv  wnf 
found  diiainished  resnnaiire  over  an 
area  in  the  lower  part  of  the  Irfl  \ml. 
Over    this    an*a    lhe    breathing   w^s 
hronchial,  in>il  ttierewas  aUo  a  rnim- 
t^er  m\   nioist    n\V^.      On    lhe   riplit 
side   111"  tlie  thnr.ix,   i^spe^'jally  sd  tlu* 
b;ij=M*  11  r  I  lie  tmiKt  ther**  vrert?  numrj^- 
II us  crjtirse  inobt  rih-s  and  harsh  n^- 
piration,  hul  no  dulness,     Cbirl  Z\ 
f^hows  the  eoursf*  of  thi*  tempersiluiv, 
[♦ulse,    !uul     respiratifiii    dtinji|f   the 
twehe    days    nf    ilie    hnjnrho^pnry- 
numia.     The  piilse  eiinliuued   b  hr 
nipjd  und  the  res^piratintisi  to  be*  soms?- 
what  raised  f*ir  scime  days  afltr  Uif 
temperature    became*    normal      TUi- 
abnormal  sitriig   in    the    chest    d^a^ 
peared,  and   the  eUild  maile  ft  raipid 
recovery. 

This    r^af^e    illuslrales    the    mpirl 
itevelopment  of  a  bronehrt-piieumtinia 
during  an   attack   of  iiiea^Hles.   oixur- 
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i  ytfirs  trtrL                                           l»y  measles   tiail    fid  1  en  to  Ihr   iinrtnal 

and   while  I  tie  eiTloresrerire  wsis  ili^- 
ippimnng.      The  physlciil  si^ns  showed  flie  presence  of  small  areas  nf  Cfinscdidaitiait  in 
he  h*t\  luntf,  and  I  tie  iisuaJ  diffuse  hrondiiUs  Ihroufhnut  the  ripht  hmg  aLiid  purts  «f 
Lhe  leR  lung. 

Chronic  Broncho-Pneumonia. — ^lii  a  eerlniii  number  of  rasos,  uflt*r  si 
child  has  liatl  an  atlark  of  acutr  broiiL-lio-pnuumonm  the  filiysirul  si^ris  of 
[■onsohdatiuii  may  porsist,  althnui^h  apparent  recover)'  has  lakeii  place  so 
■ar  a.s  llie  j^enoml  symptoms  are  coni-erm^d.     When  this  urcurs  (lie  fcvi^r 
may  return  after  a  variable  period,  ami  tlie  (^hild,  afler  havin;^  biTotiir 
still  more  eniat'iated,  may  die  ailer  a  number  of  months  of  exhanstioti. 
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Tht^SL*  vnsvs  are  very  ajjt  (n  be  assnciaioil  wiLli  a  luben'ular  brnrulio 
pucuiMiHiia  wtiich  rnay  rvenUially  Ileal  by  Ibe  [) rod ui linn  nf  libroid  eira- 
Iria^,  Ijiif  tile  rnosl  ioninion  kTiuiriaUun  of  these  eases  is  in  aeute  general 
iiHliary  lulien  ulnsisi.  bi.stea(t  of  Ibis  f'alal  issui%  Hie  rliild,  as  lia^  been 
sliowii  by  l>elMlield,  may  be  leil  wilb  a  ebroiiie  forui  of  tlie  lUseaso,  wluch 
may  kisi  for  many  years  and  b^  accompanied  by  sympb>iiis  of  cough, 
dyspiiu-a*  anil  at  lim(*s  periods  of  lever.  Broncho-pneumnriia  nf  a  sub- 
acide  or  4*fa  timmic  type  is  so  apt  to  develop  in  the  lun^^  oi'yomi^^  ehildreri 
(liirinjr  the  rourse  of  any  disease  of  a  prolonge^d  natnri'  thai  freL|uent 
t^jcandnalirHis  of  the  Inn^^  should  be  made,  in  orrler  that  the  insidious 
devehjpnient  of  thi*se  jjuhnunaiy  lesions  may  not  be  overlouked. 

Tkotment.— Tlie  Ireatment  of  these  cinTmic  cases  of  broncho-pneu- 
mnuJa  is  essentially  sympkmiatic  and  climatic.  The  child  should  be 
Liken  to  a  warm,  dry  cliniale  of  hh^h  altihide,  where  it  can  live  in  the 
open  air  ami  where  it  will  not  l>e  subjected  to  frequerd  atniusptieric 
changes. 

HYPOSTATIC   PKEJUMOKIA. 

Hypostalic  pni*umonia  is  an  eslrenie  dei^^ee  of  passive  congestion 
which  occurs  in  the  course  of  many  long-continued  diseases,  such  as 
typhoid  fever.  Tlie  dependent  portions  of  the  lungs  become  engoq^ed 
with  blood  and  the  alveoli  partiaily  fiiled  with  accuniulated  alveolar  cells, 
so  that  the  condition  rt*seml)lt  s  a  cortsoiidatiiHi.  It  occurs  especially  in 
[mtients  whose  vitnlily  has  been  greatly  lowered  by  a  prolonged  illness, 
aful  who  are  kej>t  too  long  m  one  position  without  being  turned. 

Tlie  physical  signs  are  those  of  slight  dulness  on  percussion,  generally 
at  the  base  ol  tlie  posterior  lobes,  diminished  tactile  fremitus,  and  feeble 
respb^tions  and  voiee^sounds.  Moist  rates,  generally  bilateral,  are  tieard 
over  tbe  areas  of  dulness,  but  fever,  pain,  and  cough  are  absent. 

The  condition  is  rerogtuzed  by  the  presence  of  the  primary  disease  and 
by  ttie  gradual  devehjpinent  of  the  physical  signs  without  the  ctiaraeteiistic 
features  of  pneumonia  or  pleurisy.  It  may,  however,  give  no  evidence 
of  its  presence  during  life,  and  may  be  discovered  only  at  the  autopsy. 

Treatment. — The  treatment  is  ctuelly  prophylarjic  dining  tlie  coui'se 
of  the  primary  disease.  The  nurse  should  see  that  the  child  is  not 
allowed  to  lie  in  one  position  for  more  than  two  liours.  Ttie  condition 
calJs  for  aclivj*  stimulation. 


ATKLlECTASIS. 

Atelectasis  is  a  collapsed  and  unaerated  condition  of  the  air-ve^sicles. 
It  may  be  congenital  or  acquired. 

Congenital  Atelectasis. — I'ongenit^l  atelectasis  arises  because  the 
inlant  has  not  sullicient  general  vitality  and  respiratory  power  at  birth  to 
inflate  fully  all  parts  of  its  lungs.  There  may  be  an  obstruction  by 
mucus.  There  are  in  all  these  cases  areas  of  unintlated  pulmonary 
vesicles  of    varying  extent.     These  vesicles  at  ttie  post-mortem  exann- 
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nalioii  can  easily  be  artiflcially  distended  and  then  f^nnot  be  disHnguishi^d 
from  tliose  whic^h  have  been  iionnally  intlalHi, 

Symptoms, — The  symptoms  of  congenital  atelectasis  are  cyanosis, 
dyspnrra,  rapid  rt^spiration,  rapid,  feeble,  and  otlen  intenniltenl  jnibe,  a 
temperature  usnally  lowered,  and  diilness  on  percussion  witli  lessened 
respiration  over  the  area  of  alelectasis.  These  are  the  typical  physical 
signs,  but  in  niany  cases  some  or  all  of  these  signs  are  aJ>sent  and  tlte 
condition  is  detected  only  at  the  post-moriein  examination. 

Acquired  Atelectasis. — Acquired  ateleelasis  is  a  symptom  of  a  mnii- 
ber  of  diseases,  and  occurs  especially  in  severe  cases  of  bronehilis  in 
which  the*  smaller  bronchi  are  involved,  also  in  broncho-pneumonia  arrd 
in  pertussis.  Acquired  atelectasis  undetected  during  life  is  freqiienjly 
found  at  the  post-mortem  examination  of  infants  and  young  chiidrt^n 
d\ing  of  almost  any  disease* 

PHo<iNosjs, — The  prognosis  in  these  cases  varies  according  to  the  ei- 
tent  of  the  puknonary  tissue  involved  and  the  vitality  of  the  infant.  As 
a  rule,  ttie  prognosis  is  very  unfavorable. 

Treatment, — The  treatment  of  atelectasis  is  to  stimulate  the  infant,  mid 
to  endeavor  to  raise  its  temperature  by  means  of  a  warm  pack.  In  a  num- 
ber of  cases  1  have  found  the  admiTiistralion  of  small  quantities  of  oxygim 
to  be  of  benefit.  Artificial  inilation  of  the  air-vesicles  has  not  proved  ta 
be  an  espec'ially  valuable  form  of  treatment  Many  cxises  of  atelectisb 
may  be  avoi^led  if  Hie  physician  appreciates  the  importance  of  making  au 
intant,  in  tlie  lirst  few  minutes  aflrr  birth,  thorouj^hly  expand  its  lun^-s  by 
vigorous  crying- 

EMPKYSEMA. 

Emphysema  is  an  over-rlistejition  of  the  alvi>oli  and  infnndibnia  of  Ihe 
lungs*  11  is  always  a  sectjndary  pmcess.  Various  descriptive  tenns  liavt- 
been  used  to  denote  differences  in  tlie  type  of  the  disease. 

Campi'imtiory  rmphtfHfnui  ^onsisLs  in  a  di lata! ion  of  the  alvt^uli  in 
certain  portions  tjf  the  lung  as  a  result  of  ohlih^ratjon  of  the  function  nf 
other  parts  by  consolidation,  adhesions*  or  pi'essure  of  deformed  bonr*s- 
This  condition  is  likely  to  occur  in  e*onnection  with  pneumonia,  tuber- 
culosis, chronic  adhesive  phnirisy,  or  rliachitis* 

Obiftntdive  miphym^mi  represents  the  same  pathological  lesions,  but 
the  cause  lies  in  some  obstruction  to  expimtion,  as  iu  stenosis  of  the 
larynx,  asihuia,  aud  pertussis. 

InterMiVml  vmjihi^tienm  iK'curs  rarc*ly  as  a  result  of  a  rupture  of  the 
walls  of  the  alveoli*  by  wiiich  tlie  air  works  thnmgli  tlie  iidei-stitial  tissue 
of  the  lung  into  the  subcutaneous  tissue. 

Symptoms. — Hyperresonance  on  percussion,  feeble  breattiin*',  pn*- 
longed  expiration^  diminution  in  tactile  fremitus  and  voice-sounds  art*  the 
physical  si|jns  of  emphysema.  The  normal  area  of  cardiac  dulness  may 
be  mucli  diuiinished  by  the  overlapping  emphysemaloiis  lung ;  in  the 
same  way  the  upper  border  of  the  liver  dulness  may  be  considembly 
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owpiV'fl*     TliO  symptoms  are  thost*  of  the  disea-se  in  which  Ihe  einphy- 
senm  ofruis, 

Thratment. — The  trealmenl  slioiild  be  adapted  to  the  underlying  con- 
cHtion. 

aAKGBEaCE  AND  ABSCESS  OF  THE  I.IING, 
Gangrene  and  abscess  of  Uie  knit's  arr  refjresented  essentially  by  the 
same  I'linical  symptoms,  and  may  occur  in  connection  Avith  lobar  or 
broncho-|iiieumonias.  They  are  caused  by  Ihe  aefion  of  suppurative  and 
puiretactive  bacteria  which  invade  tJie  allecled  portions  of  the  lung  with 
Ihe  production  of  small  or  lai^fe  absc^esses. 

Gangrene  is  diagnoslicak^d  chiefly  by  the  presence  of  putrid,  purulent 
sputum  con  tabling  elastic  fibres.  It  is  to  be  distinguished  from  fetid 
brouchilis,  whicfi  does  not  contain  the  elastic  fibres  of  the  lung-tissue* 

Thr  ruptnre  of  an  empyema  into  a  bronchus,  with  the  resulting  ex- 
pectondion  of  purulent  sputum,  simulates  tlie  condition  of  abscess,  but 
the  diagnosis  should  be  made  by  liie  physical  signs  of  empyema.  The 
Ireatmeiit  is  ttiat  of  tlie  primary  disease* 


DISEASES   OF   THE    PLEURA. 

Inflammations  of  tlie  phnim  may  he  primary  or  secondary,  acute  nr 
Ifhrotuc,  and  with  or  without  an  exudation. 


^ 


AOOTE   PLBUHISY. 

EtioloctT.^ — Acute  pleurisy,  eitlier  with  a  simple  exudation  of  fibrin  or 
accompanied  by  llui*!,  is  not  infrequent  in  children  in  the  winter  and 
eariy  SI) ring, 

Pnmary  forms  occur,  but  are  very  rare,  and  are  attributed  to  exposure 
to  cold  or  to  injur)%  as  frnni  penetrating  wounds  and  fractured  ribs. 

Secondary  Forms  an*  tlie  ruk^ ;  they  occur  by  direct  extension  in  con- 

nection  with  lobar  pneumonia,  broncho-prteumonia,  tubenmlosLs  of  the 

lungs,  imlmonary  embolisnj,  pericarditis,  peritonitis,  or  some  neighboring 

■  local  iiifknnnation.     They  may  also  be  caused  by  metastatic  infections 

"from  distant  inflannnatory  processes,  by  means  of  tlie  bfood-vessels  or 

^lymptiatics,  or  in  the  course  of  acute  infectious  fevers.    Pleurisy  may  also 

BoccasionaUy  be  associated  wilti  nephritis  and  syphilis. 

H       The  bacteriology  of  inllammations  of  the  pknira  includes  many  varir*- 

■ties  of  organisms.     Ttio  pneuntocuccus  is  found  in  ttie  great  majority  of 

■cases  of  pleurisy  in  early  life  and  is  generally  accompanied  by  a  purulent 

■exudation  ;  these  cases  are  apt  to  arise  in  connection  with  pneumonia  and 

nm  a  tavorat>le  coui'se,    Tlie  streptococcus  pyogenes  </ausesa  much  more 

serious,  and  oflen  fatal*  purulent  itdection,  but  is  less  conunon  in  children 

than  in  adults. 

Tubercular  pleurisy  is  mre  ui  infancy,  but  occurs  nmre  frequently  in 
tlio  lab-r  vt'ars  of  i  hildhood*     Eichhorst  l^as  stiown  in  one  series  of  serous 
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exudations  Uiat  iioEU'ly  sixty-fi%e  iM*r  tent,  of  the  eases  wer^  lui)eiv^tUar, 
but  ttie  pneumococcij»s,  diplofotu'Hs^  ami  staptnlococcus  are  sumi'tiiiMi 
found  m  these  non-purulent  exudations.  The  slaphyloeoccus^  jirjuo 
cocrus,  Friedtander's  ba(*ilUis,  colon  barillns,  and  typhuid  badllus  haTt 
occasionally  been  cultivated  troni  the  purulent  exudations. 

In  acute  inflammations  of  the  pleune  we  can  make  a  rlinical  dis- 
tinufion  between  three  types  of  the  disease,  based  upon  difTerences  iij 
the  pathulo^tca!  lesions:  (a)  anute  dry  or  [^lai^tic  pleurisy,  (h)  acute 
pleuiisy  witii  sero-libririous  exudalicm,  and  (c)  acute  pleurisy  with  puru- 
lent exudation  (eni[>yema). 

Acute  Dry  or  Plastic  Pleurisy* — Patholdgv, — The."  pleura  is  injeetHl 
and  wilhont  luslre.  At  lii'sl  it  Is  covered  with  a  thin  layer  of  lyiopk 
wliich  becomes  opaque  and  thickened  by  the  deposition  of  fibrin  and 
leucocytes.  Tlie  sub-pleural  librous  I  issue  is  also  ttuckened  by  Uxe  exuda- 
tion of  serujn  and  by  cellular  hililtrdliou,  Ttie  roughened  surfaces  t»f  the 
visceral  and  parietal  layers  may  adhere,  fornnng  loose  connections  wiueb 
may  subsequerdly  undergo  oi'ganization  without  prodiuing  an  exudation 
and  end  in  a  chronic  adhesive  pleurisy*  Tlie  areas  of  inflamed  pleum 
may  be  large  or  small  ami  dUVusely  located-  They  may  rarely  occur  at 
the  apices  of  the  lungs  in  connection  with  an  early  tubercular  procesas^ 
On  the  ottier  hand,  tliey  may  be  liniitcd  to  ttie  J)asc  and  irfve  rise  to 
diapliragmatif  [ileurisy. 

The  term  pleuro^pneumonki  has  been  applied  to  those  cases '  of  ihr 
pleurisy  in  wlijfh  there  has  been  an  excessive  exudation  and  deposition 
of  pus-cells  in  ttie  layer  of  hbrin  witliout  the  formation  of  free  fluid  ia 
the  plemul  cavity, 

Symptoms.^ — Altliou^h  localized  areas  characterised  by  the  produdiim 
of  fibrin  are  quite  frequently  found  at  the  post-moriem  exanunation,  the 
diagnosis  of  this  form  of  disease  in  infants  and  in  young  cluldjH.*n  is  uot 
oElt.'n  made  durinj^  life.  The  symptoms  are  of  acute  onset,  cliamcteri»?d. 
by  a  sliai'p  pain  or  stitch  in  the  side,  sli^dd  lever,  and  a  stiori,  dry  cotudi* 
The  pain  is  usually  referred  to  tlie  lower  pari  of  the  axilla,  where  ttie 
largest  excumons  of  the  two  layers  of  the  pleura  take  place  in  the  art 
of  breathin}^,  or  to  the  abdomen.  On  auscultation  a  frictjon-rub  may  h^ 
heard  at  the  site  of  the  pain  or  remote  from  it.  In  infants  and  young 
ctiildrcn,  however,  friction-sounds  and  pleuritic  pain  are  much  less  pro- 
nounced tiian  in  adults,  and  a  pleurisy  is  often  not  even  snspet  ted  until 
the  advent  of  the  exudation,  l^robably  in  the  ^nvat  majority  of  cjises  of 
dry  pleurisy  in  early  life  the  condition  Is  secondary  to  iolKir  op  broncho- 
pneumonia,  and  its  si^s  and  synqdonis  may  be  masked  by  tliose  of  tlie 
primary  disease. 

Acute  Pleurisy  with  Sero-Fibrinous  Exudation. — PATHouiGT, — ^The 
patholoj^^ical  exudate  of  a  dry  or  plastic  pleurisy  may  be  itirectty  at>sorb4.HJ 
or  the  inflanunation  may  result  in  an  exudation  of  serum  and  tibriii  bihi 
Uie  pleural  cavities- 
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The  fluid  is  of  a  clear,  pale-yellow  color,  coagulates  spontaneously, 
a.nd  conlaiiis  florciili  tif  tibrin  and  a  few  leucocytes  and  endothelial  cells. 
'he  aiiKiimt   of  libriu  varies,  anil»  accordiii;^^  a^  it  is  small  or  lar^c  in 
■t^lation   to  the  serum,    we  speak  of  the   exudate  as  sero'libnuous  or 
lb rifi onerous.     A  gn^ater  pro|M>rtion  of  fibrin  is  likely  to  be  pR'Sent  in 
le  exudation  in  children  tlian  in  adults. 

Tlie  quantity  of  fluid  may  be  small  and  enc^nfefi,  and  accnnipanied 
%y  art^as  nf  alelecta^is  in  the  adjateivt  lung,  or  it  may  fill  the  whole  cavity, 
com} infusing  the  lun^^  a|,^ainst  the  spine,  and  thus  practically  de])rivLu^  it  of 
Hs  functions.  In  a  similar  manner  when  the  exudation  is  on  the  ri^^ht  side 
the  liver  is  depresseil.  Displacements  of  (he  heail  and  pericardium  very 
Kcomnionly  occur  when  the  exudation  is  either  on  the  right  or  the  left  side. 
Symptoms, — The  onset  of  at  ute  pleurisy  with  serous  exudalinn   is  in 

fmauy  cases  violent,  and  attended  by  a  high  tomperature,  increased 
respirations,  rapid  pulse,  restlessness,  and  even  pain,  which  in  young 
childn^n  is  usually  referred  to  the  abdonien.  In  infants  and  in  yoimg 
ciiildren  convulsions  are  quile  common,  while  in  older  *hildn-Mi  ttie 
symptoms  are  more  like  those  which  occur  in  adults.  There  is  a  sliort^ 
painful  cough,  with  loss  of  appetite,  and  frequently  vomiting  and  diarrhiiea. 
The  white  blood  count  is  nirely  increased  in  serous  exudations,  except 
in  the  febrile  stages,  and  even  then  is  not  otltTi  over  thirteen  thousand. 

IUncomplicaled  eases  of  tubercular  pleurisy  iimbably  never  have  a  leuco- 
cytcHsis  (Cabot), 
These  early  symptoms  are  usually  followed  in  two  or  three  days  by 
mi  exudation  and  by  a  decided  lessening  of  ttie  pain  and  dyspnoea.     At 
the  saiTJc  limp  thr  temperature  begins  to  have  a  decided    morning  re- 

(mission.  When  tlie  exudation  is  lai^^e,  the  ciiildren  lie  more  comfortably 
on  the  aJTected  side,  and  when  they  are  nursing  they  nurse  most  easily 
from  the  rigtit  breast  if  the  letl  pleura  is  alleeted,  and  from  the  left  breast 
if  tlie  right  pleura  is  affected.  After  the  serf>us  exudation  has  remained 
for  a  few  days  it  ordinarily  begins  to  lessen  in  amount,  absor|)tion  takes 
place,  and  by  tlie  end  of  a  week  or  ten  days  it  is  entirely  absorbed  and 
the  child  recovers.  In  other  cases  it  becomes  chronic  unless  its  absorjition 
is  ludhered  by  aspiration. 
H  Physical  Sifjx>^. — The  physical  signs  of  fluid  in  the  pleunil  (*avity 
differ  iu  certain  resjit^c^ts  from  (he  usual  signs  in  adults. 

In^jH-Hmn, — (Jn    iusjitrtion    we    Ijufl    diminished    movement    of    the 
affected  side  on  inspiration,  and  if  the  fluid  is  large  in  amount,  a  decitled 
bulging.      The  impulse  of  the  ajiex   beat  is  often   displaced,  depending 
on  the  quantity  of  the  exudation  ainl  the  side  affected.     The  displace- 
ment of  the  heart  is  most  marked  iu   lefl-sided  effusions,  in  whh  h  the 
■  impulse  may  be  seen  hi  the  third  and   fourth  right  intercostal  spaces,  and 
^uometinies  as  far  out  as  the  mannnillary  line.     In  righl-sided  effusions  tlie 
^Wgree  of  displacement  is  less,  but  the  Impulse  may  be  seen  in  the  fourth 
inlers|>ac€  and  between  the  mammillary  and  niidaxillar)^  lines. 
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Pal/HiHnn.—Hy  palpation  lht»  iiileasUy  of  the  apex  beat  ant!  the 
amount  of  displareuient  of  tho  heart  and  of  the  liver  (in  right-sided  I 
affertions)  may  be*  delenuinod.  The  informaUon  to  be  nbtained  by  im&v 
freniitiis  is  not  of  niufh  value  in  intanry  and  early  f  hildhood  ;  its  diirmiu- 
tion  is  not  niarltefl,  an<l  orfasionaliy  it  is  quite  dislinct  over  an  exudaljim. 
Thus  one  of  the  most  valuable  of  dilTerential  signs  from  eonsolidatlixi 
fails  in  the  doubtful  cases  in  (children. 

J\n-it^fotK^^V\n^  pennission-iiote  varies  from  slight  dulness  to  Ibl- 
ness,  according  to  the  quantity  of  the  lluid,  and  there  is  a  sense  of  bi- 
ereasi^d  resistance  to  Ih**  (infers.  Above  I  his  level  of  dulness  the  mk 
is  normal  or  tymijanitie  (Skoda*s  resonanee),  and  may  be  most  prouoiuiiw! 
in  front  below  the  clavicles.  On  the  right  side  the  dulness  may  be  coih 
tmuous  Avith  ttiat  of  the  liver,  on  the  left  it  may  obliterate  the  setniluuar 
space  of  Tniube. 

The  upper  border  of  a  fluid  exudate  has  certain  peculiar  chamfte^ 
istics,  as  shown  by  Ellis  and  Garland,  if  not  complicated  by  pleural  adli^ 
sions,  and  is  often  of  aid  in  the  differential  dia^mosis  from  c^nnsolidation 
of  the  luu^^  When  llie  lloid  is  small  in  amount  it  can  usually  tirst  be 
detected  in  the  back.  In  these  small  exudations  tlie  upper  bonier  o( 
dulness  begins  at  the  vertebml  f  olunm,  extends  outward  liorizontally  for 
a  distance  which  varies  according  to  the  size  of  the  exudation,  ajid  drofis 
in  the  neighborhood  of  the  posterior  axillary^  line,  by  a  curve  more  or  less 
abrupt,  to  the  bast^  of  the  ilionix.  As  the  fluid  increases  in  size  the  tini* 
of  dulness  drops  more  anteriorly*  When  it  is  moderate,  the  low^.^r  half 
of  the  pleura  only  being  Utied,  I  he  upper  border  of  the  area  of  duhie^is 
found  to  extend  at  first  otttward  and  then  upward  over  the  angle  of  the 
scapula,  reaching  its  higliest  point  in  ttie  axillary  n?gion.  The  line  may 
then  drop  abruptly  from  the  upper  axilla  to  the  base  of  the  thorax  near 
the  apex  of  the  heart  or  to  the  corresponding  point  on  the  right  side^  T\m 
hue,  which  lias  been  called  the  '*  letter  S  cur\'e/'  is  chamcterized  b\ 
1  laving  ils  liighest  [loint  in  the  axillary  tine.  When  the  quantity  of  tliiid 
is  still  laiiger  and  exceeds  a  eertahi  amount,  the  **  letter  S  curve"  is 
obliterated,  and  tlie  resonance  over  the  comjiressed  limg  becomes  Jess 
marked,     Tliis  curve  can  only  be  deterinined  by  ver)^  light  peivussion. 

[f  the  line  of  dulness  is  altered  by  a  change  in  position  of  the  body. 
it  is  a  positive  sign  of  tluid.  An  encysted  exudation  or  a  laiige  amount 
of  fluid  wilt  not  give  tliis  sign. 

The  displacement  of  the  heart  is  a  most  valuable  indication  of  effusion 
in  young  children,  and  witti  <*an*ful,  light  percussion  the  gradual  increase 
and  decrease  of  tlie  etl'usioti,  wlien  it  is  of  any  great  extent,  can  be  dc- 
teniuned  by  Ihe  variations  in  the  position  of  the  heart  The  physiti- 
logical  dulness  of  the  heart  which  has  been  described  as  occurring  in 
early  childhood  (page  90)  under  the  lower  thini  of  tiie  sternum,  bc*t*c>mifd 
mucli  more  marked  when  the  tieart  is  displaced. 

Amculiaiion. — The  sounds  obtained  by  auscultation  are  variable,  aitd 
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in  some  respects  are  very  different  from  Ihose  which  are  heard  over  a 
pleural  exiidaHun  in  an  adulL  Bronchial  breaUiing  is  the  rule  rather 
than  the  exception.  It  is,  however,  less  intense  and  more  distant  than 
Ihat  which  we  ordinarily  hear  over  an  area  of  consolidation.  Vocal  reso- 
nance, moreover,  is  generally  increased  (bronchophony),  and  is  sometimes 
as  prnnounced  as  in  pneumonia.  Occasionally  il  will  give  the  same  nasal 
quality  (egophony)  as  over  a  consolidation.  Friction-souods  above  the 
level  of  the  fluid,  or  after  absorption,  are  rare  in  early  life.  Moist  rfiles 
are  sometimes  heard  over  an  exudation,  and  an?  probably  of  bronchial 
origin.  Even  friction-sounds  are  sometimes  said  to  be  heard  over  the 
fluid,  but  are  probably  transmitted  from  points  above  the  level  of  the 
exudation. 

DiAfiXosis. — Tlie  principal  physical  siigns  of  pleural  effusion  in  iufimcy 
and  early  childhood  are  flatness  which  does  not  correspond  to  t!je  ana- 
tomical divisions  of  the  lobes  of  the  lung,  bronchial  or  distant  tubular 
breaUiing,  bronchophony,  displacement  of  the  heart,  and  changes  in  the 
outline  of  dulness  on  shifting  (lie  position  of  the  body.  The  dilferential 
diagnosis  can  best  be  described  in  connoetion  witli  purulent  exudations 
(page  713). 

Prognosis, — The  prognosis  of  a  serous  pfTusion,  as  a  rule,  is  very  favor- 
able in  infants  and  in  young  children  unless  the  streptococcus  or  one  of 
the  more  virulent  forms  of  the  pyogenic  cocci  is  present,  or  unless  the 
disease  is  secondary  to  tuberculosis  elsewhere  and  is  caused  by  the  tubercle 
tmcillus.  If  tile  serous  exudation  tends  to  become  purulent,  the  prognosis 
k  not  so  good,  but  still,  provided  appropriate  treatment  is  carried  out,  it 
is  favorable.  If,  as  in  rare  cases,  the  pleuritic  exudation  occurs  on  both 
sides,  the  prognosis  becomes  gmve.  The  possibility  of  the  presence  of 
the  tubert^le  bacillus  should  be  considered  in  these  latter  cases. 


I  had  in  my  semee  al  Uie  Bosion  City  Hospital  a  boy,  Ihirieen  years  old,  who  was 
attacked  with  pleurisy  and  ;i  serous  exudation  on  Ihv  left  sid*?  wiUi  displacenn^nt  of  the 
beaii  to  the  right.  After  one  a^spi  ration  the  ftuitl  wag  quickly  ahsorbed,  iiut  three 
weeks  later  he  was  attacked  with  pU'umy  on  the  right  side,  followed  hy  an  exudation 
and  displiicenient  of  Uie  heart  to  tlie  left.  This  effusion  wits  al>sorhed  without  ;uspi ra- 
tion, and  the  boy  was  discharired  from  tlie  hospital  well  and  iStroug,  with  buUi  lungs 
apparently  in  a  nortoal  condition. 


When  the  effusion  is  very  large  and  the  heart  is  much  displaced,  there 
is  always  the  danger  of  a  fatal  issut*  from  asphyxia,  and  the  prognosis  de- 
pends U[)on  whether  the  exudation  can  be  controlled  by  aspiration  and 
the  heart  thus  be  kept  in  normal  position.  The  following  case  ilhjstrates 
the  danger  which  may  arise  when  these  large  quantities  of  fluid  are 
accompanied  by  (lisplat:euient  of  the  heart, 

A  boy»  four  or  tive  yeiits  old,  euh^red  (he  hos^pilal  with  a  lar^  exudalion  in  ihe 
l^fl  rhest*  The  heart  was  dif?pUced  to  (tie  right  and  upward  a,s  far  as  U>e  si^cond 
inlersprtee  to  Uie  rigbl  of  Lhe  siernunu     He  was  cyanolic  and  gasping.     On  a.^  pi  rating 
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the  cheijt  and  removing  a  l;irge  (luarititj'  of  fltiid,  the  hf^art  r<*assuii4t?il  its  nominl  | 
lion  under  the  sternum.     On    I  Ik*   iVdUnvini^  ui[^*ljt  the  boy  died   suddenly,  thi?  fluid 
having  rapidly  reat!cuinuLiited  and  iifain  dii^placed  ihr  hearL 

Cases  of  this  kind  should  warn  us  tha(  a  pIoiiriMr  (^xiidalifMi  <»!  any 
extent  in  a  yoiin^  i-hild  should  hij  watched  f-arofully,  aiitl  lliat  c«;j?pinihoti 
should  be  performed  when  there  is  indication  uf  an  inerc^asu  in  Uie  iiitni- 
th  f  1  ra  t '  ir  p  rt 'ss  ur e. 

When  the  pleurisy  is  secondary  to  other  diseases,  sucii  as  rhetiniatisni 
and  suarlet  fever,  the  prognosis  is  not  so  favorable;  the  fluid  is  no!  apt  In 
be  absorlied  st*  reaiUly,  and  h  more  Ukely  lo  beeonie  purnlenl,  T\n 
prognosiK  b  also  rendered  more  unfavorable  in  lliese  cases  by  the  pro- 
longed i>ressure  upon  the  lun^,  with  its  corri*sponding  ill  eHects  upon  the 
general  eondilion  .of  the  child.  The  dangei's  wliieh  arise  from  Uii*  de- 
velopment of  tubere^ilosis  must  also  be  home  in  mind. 

Treatment* — The  treatment  of  acute  pleurisy  during  the  early  days  of 
the  attack,  before  an  exudation  of  any  considerable  extent  has  appeartd, 
should  be  directed  to  the  relief  of  tlie  pain  by  a  fUmnel  bandai^e  closely 
applied  to  the  titorax,  so  as  to  allow  the  ribs  to  move  as  little  as  posable 
in  respiration,  Sometimes  an  occasional  dose  of  tinclura  opii  caiupho- 
rata  will  ali^o  bt»  needed  to  make  the  child  comfortable.  After  the  fluid 
has  increased,  the  child  should,  if  possible,  lie  kept  in  bed,  Ttien?  are 
some  cases,  however,  in  which  a  child  with  considerable  exudation  in  its 
pleura  will  feel  well  and  bri[?ht,  and  Mill  play  about  its  nursery  witJiout 
showing  any  especial  syjuptoms  of  distumfort,  I  have  Jnei  with  instances 
of  this  kind  where,  except  for  [mllor  and  a  poor  appetite^  the  child  seeni»?d 
bright  and  active,  and  yet  liad  a  pleuritic  exudation  lar^  enough  to  dis- 
place the  heart. 

The  cliild  sliould  be  examined  each  day  in  reference  to  an  increase  in 
the  quantity  of  fluid  and  to  a  displacement  of  the  heart.  If  neither  ot> 
curs,  and  if  the  respiration  and  cin^ulation  show  no  evidence  of  disturbance, 
an  exi)ectant  treatment  is  all  tluil  is  rerjuired.  If,  on  the  contnm',  liic 
fluid  is  increasing  and  the  heart  is  displaced  to  any  considerable  degree, 
or  if  alisoridion  of  llie  fluiil  is  delaytnl  frjr  two  or  three  weeks,  ttie  chest 
should  be  asjjirated.  The  point  of  aspiration  should  usually  be  in  tlie 
fourth  or  tiflh  interspace  in  ttie  midaxillary  or  posterior  axillary  line, 
but  in  deciding  where  to  enter  we  should  always  be  gnitied  by  the  indi- 
cations giv(*n  by  the  ptiysical  si^fus.  A  bacteriolo|,acal  examinatinn  of  Uic 
ilnid  removed  shordd  then  be  Juade,  lo  determine  winch  form  of  oi^nistii 
is  present  in  the  exudate.  If  one  of  the  more  benign  forms  of  bacteria  b 
f>resent,  such  as  the  pneumocorcns,  or  if  the  /luid  is  found  lo  be  serousi, 
no  further  treatment  will  be  rei|nijXHl,  unless  then:  be  a  rvat  ciinmlalion 
of  the  thud*  in  which  case  a  second  aspiration  will  be  indicated.  If,  how- 
ever, sireptortjcci  are  found  in  the  exudate,  the  cjise  musl  lie  watched 
very  carefidly,  im  it  is  more  likely  to  become  purulent  and  to  nerd  mdiial 
sniyical  treahnerd. 
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As  the  imfavorabte  syinptnuis  in  a  pif  uritiL'  efTusion  arise  niostiy  fmni 
iiilra*thorafi('  im-ssniNs  rrlii^f  from  Hit*  pressure  by  aspiniHuu  is  iiidimteLl 
rathi*r  Ihan  hy  the  use  af  drLi^,  wliicli  cannot  be  de ponded  upon* 

Acute  Pleurisy  with  Purulent  Exudation. — Empyema* — in  the 
first  nm*e  or  Umv  year's  nl'  life  pnrnlent  exiidiitions  inlo  the  j^lruni  are 
much  more  cotiiriiori  Hiaii  sonuis  ur  sero-fibrinous  i-xntlalions,     Nearly 

\  all  Uie  eases  whir  1 1  are  seeonrlary  to  lobar  or  bronrho-pneunionia,  re|jre- 
Stinting  the  lai'gesl  gnaip  in  <*liil(1ren,  are  caused  by  the  pneuinoeoccus. 
The  presence  of  other  or^'^anisrHS  has  already  been  refeiTed  to. 

Pathology. — ^llie  inttaniniatory  process  bei^ins  with  an  exudaHon  nf 
fibrin  u[K>n  tire  surface  of  the  pleura*  acconjpanied  by  an  excessive  nii;.'ra" 
tioii  of  leueocytes  and  a  r£i|}id  ac<.'uiuulatitin  of  pus.     The  exudation  uiay 

1  oecasionally  be  sero-fjbriniyus  at  first  and  subsequently  become  purulent. 
In  cases  of  slR*plot:oeeus  and  staphylococcus  infeeiions,  the  inflannuation 
may  be  purulent  from  tlie  bei^^inning,  but  the  pus  is  not  so  thick  and 

I  contains  li*ss  fibrin  than  in  (ineumococcus  infectir^ns*  Tlie  pus  may  be 
encysted,  but  tliis  iTirely  occurs  hi  an  empyema  follo\vinf(  pneumonia. 

When  no  bacteria  are  fiiund  in  the  Ihiid,  when  there  is  no  history  of 
a  prei^t^dini^  acute  [ineumonia  or  a  neoplasm  of  any  khid,  wlu*n  tliere 

,  is  little  tendency  to  absorption  (*r  the  exudate,  and  when  the  exudate  is 
foujul  to  contahi  blood,  tlie  signs  point  strongly  towards  a  tobercnlar 
origin. 

SviiiTOMs.^ — The  disease  when  primary  may  be  acute  in  its  onset,  and 
may  simulate  closely  the  initial  stage  of  lobar  pneumonia.     When  second- 

\  ary  to  pneumonia  or  some  other  acute  infectious  disease  it  is  slow  and 

I  somewhat  insidious  in  its  development.  The  pulse  and  respirations  may 
lie  increased,  but  after  the  early  flays  of  the  disease  they  are  otlen  very 
little  niised-  There  is  nothing  characteristic  in  the  temperature  of  an  em- 
pyema, and  the  diagnosis  usually  can  be  made  only  from  the  knowledge 
that  the  younger  the  individual  tlie  more  likely  is  pus  to  be  present. 
tl*a<'hexia,  amernia,  and  prostmiion  soon  become  prominent.  A  pro- 
nounced leucocylosis  is  present  from  the  onset  and  is  ttie  most  important 
symptom  in  the  ditferenlial  diagnosis  from  a  lujrely  sero-tibrinous  exuda- 
tion, wdiich  rarely  shows  more  than  a  moderate  increase  in  the  wliite 
cells,  Leucocytosis  may  at  times  be  absent  when  aspiration  shows  pus 
to  be  pH'Sent^  but  this  is  unusual  and  may  be  only  temporary. 

The  physical  signs  avQ  the  same  as  in  sero-librinous  exudations  and 
hav(*  hi»en  described  on  page  709. 

Ttie  absorption  of  a  purulent  exudate  without  surgical  interference  is 
ver)"  mre.  I  have  occasionally  met  with  cases  in  which  one  or  two 
aspiratiuns  were  all  that  were  necessary  and  in  which  complete  absorp- 
hon  se<*niiiigly  look  i>tace. 

Wticn  rases  ai'  empyema  are  left  untreateti,  a  spontaneous  opening 
usually  takes  platn*  through  souk*  |)oHiori  of  thf  thoracic  walls,  but  the 
exudate  may  also  find  its  exit  Itirougli  ttie  lungs  by  opening  into  one  of 
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the  bronchi  or  perforating'  in  other  directions,  I  have  met  with  t-ast-s 
ill  wliieli  the  diaplu'a^nn  was  pertbmh^d  and  tlie  pouit  of  exit  tif  Ihe  pus 
was  in  the  region  of  tlie  uni  hi  liens.  When  perlbmtion  does  ii<»l  ott-yr, 
the  jms  is  }jaHially  absorbed,  adhesions  are  formed,  and  soniefiines  gn^al 
defonniiy  of  tlie  ehest  follows,  which  may  result  in  a  inarkt.*d  de|?ree  i.i( 
latei'al  cnrvainn*  of  the  sjiine  us  well  as  ui  gn*at  contraction  nf  I  he  chesl. 

DuaNosis, — ^The  diagnosis  of  empyema  rests  upon  ttre  s%iis  of  (liid 
in  tlie  plttnral  cavity  associated  with  a  pronounced  leucoeytosis,  bul  it 
cannot  bt*  matte  detinitely  vviihonl  the  aid  of  the  aspimtor.  In  .-ill  doubtful 
eases  the  aspirator  should  be  freely  used,  for  tlie  conse<|iieiieus  of  a 
neji:lected  empyema  are  very  serious. 

The  dilTerential  diagnosis  of  empyema  is  to  be  made  ironi  a  niimbur 
of  dit!erent  lesions. 

From  Pnemnouku — The  conditions  wliich  an?  most  likely  to  be  con- 
founded with  a  pleural  exudation  are  acute  and  unresolved  pneunioruafi. 
The  diiticulty  arises  from  the  frequency  of  broactual  breathhig  and  bron- 
chophony and  normal  tactile  fremitus  over  a  pleural  exudation  in  early 
life>  When  the  physical  signs  are  those  both  of  fluid  and  of  consolida- 
tion, the  diagnosis  must  rest  upon  the  results  of  exploratory  aspiration. 
It  is  to  l>e  borne  in  mind,  however,  tlrnt  aspiration  frequently  yields  a 
negative  result  even  when  fluid  is  present,  and  several  punctures  may 
be  necessary  before  tlie  diagnosis  can  be  settled.  Tlie  possibility  of 
pneumonia  and  pleurisy  with  exudation  being  combined  should  not  be 
foiT^^olten  in  making  the  diircreutial  difignnsis. 

From  Atckciams. — A  simple  bronchitis  iti  t  Iiildren  may  cause  an  occlu- 
sion of  the  bronchi  and  produce  atelectasis  of  the  lungs,  the  signs  of 
which  may  simulate  closely  a  small  effusion.  Coughing  and  deep  ins))ir»- 
tiou  will,  however,  often  renvovo  tlie  mucous  plugs  and  allow  the  air  to 
enter,  so  that  the  condition  is  readily  determined.  If  the  atelectasis  |ier- 
sists,  the  signs  may  suggest  an  encapsulated  empyema,  and  aspiration  must 
be  resorted  to. 

From  Scro-FlbrifKm^  Eruffations^ — ^The  diagnosis  from  sero-fibrinous 
exudations  is  very  difTicult,  but  the  younger  the  individual  the  mor^*  likelf 
is  the  (tnid  to  be  purulent.  After  the  first  week  or  ten  days  of  thi*  dis^ 
ease,  however,  when  the  fluid  b  puruleiiL,  the  usual  signs  of  rd>sor|ttion 
which  so  commonly  occur  in  a  serous  exudation  are  not  ordinarily  found, 
and  aspimtion  of  the  pleural  cavity  will  theti  determine  which  fnnn  of  the 
diseiise  is  present.     Marked  leucoeytosis  favors  the  diagnosis  of  empyema. 

From  Chronic  Adhtmve  jP/<*umy, — ^Tlie  signs  of  chBmic  adh^ve 
pleurisy  may  exactly  rt^semble  those  of  fluid.  If  the  diagnosis  is  doubt- 
ful as[Mnition  will  make  it  clear. 

PaoGNosis. — The  prognosis  in  empyema  is  good  if  the  diagnosis  b 
made  early,  if  the  pneumoc  occus  is  the  cause,  and  if  the  caae  is  proi>erty 
tK^alrd.  If  Ihi*  infection  is  from  the  stri^jtococcus  pyogenes  or  tli**  tul>*»rrle 
bacilhis  tlie  prognosis  is  very  uiilavorable.     If  the  pus  has  t>eeii  allowed 
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<o  remain  in  the  chest  fur  a  lung  period,  tiie  tliantcs  of  reeovery  are 
proporlionately  ditninished*  Spuntatjeous  recovery  rarely  oeem^.  In 
ififants  under  one  year  the  mortality  is  usually  mucti  higher  than  in  later 

rriods,  especial  iy  in  hospilal  practiee. 
Treathext* — ^^rhe  treatment  of  empyema  is  essentially  surgical,  and  I 
shall  not  enter  into  its  details.     After  11  le  lirst  aspiration,  if  absori3tion 
does  not  occur  within  a  week  and  if  tlie  infection  is  due  to  tfie  pneu- 
niocoerus,  it  is  well  to  wait  a  week  before  deciding  on  a  seeund  ai5[)ira- 
tion  or  operation,     if  one  of  the  more  virulent  forms  of  bacteria  is  found 
in   the  exudale,  a  radical  operation  is  the  best  method  of  treatment  and 
should  be  performed  at  once.     Sometimes  one  aspiration  of  the  pus  will 
K]>e    followed   by  pennanent  and  entire  recover).     This,  probably,  only 
occurs  in  infections  due  to  the  poeuniococeus,  and  I  have  seen  such  a  t-ase 
j_  in  an  in  tan  t  seven  weeks  ukl.     I  liave  also  seen  recovery  follow  alter  two 
f  and  i*ven  tliree   aspirations.     The  pleural  cavity  should  he  thoroughly 
drained  by  means  of  drainage-tubes.     In  many  cases,  especially  in  clul- 

»dreii  over  two  or  thi"ee  years  of  age,  resection  of  one  or  two  ribs  gives  the 
best  results.  Although  in  some  cases  a  rapid  cure  in  tw^o  or  three  weeks 
follows  the  operation,  yet  the  recovery  is  often  prolonged  for  many 
montlis,  even  when  strict  antiseptic  precautions  have  been  taken  at  tlie 
lime  of  the  operation. 

I  The  following  cases  illustmte  pleurisy  with  sero-iibrinous  exudation : 
A  girl,  eleven  years  old^  wtts  attacked  with  a  ctiiJL  fiiUuwed  by  vomiting  and  a 
short,  dry  cough.  Later  she  complained  of  pain  in  ttse  lower  part  of  the  right  cheat. 
She  wiu^  feverish,  lost  in*wei(^ht  atid  in  appetite,  and  her  respirations  were  painful. 
She  Itiy  most  comfortably  on  li^r  hack  and  on  her  left  sole.  A  plenrilic  friclion-rub 
1K}\^  ht^ard  in  the  ritrhl  axillary  rej?ion.  Hi^r  lips  and  cheeks  were  sligh I ly  cyanotic. 
Her  Ifingne  was  somewhat  coated.  The  u\m  nasi  were  working  and  orihopn^pa  was 
marki?iL  The  pi-reussiioti  and  atiseultalitjii  fjf  the  left  lun^  showed  nothing  ahnorinal. 
The  resonance  waf*  fjiir  over  ttje  upper  part  of  the  rigtit  front  and  back.  Thero  was 
flalness  fmm  ahont  the  fifth  dorsal  veHehra  in  the  ng^ht  back  to  the  base  of  the  hnig. 
The  fliitness  *^xtended  inb>  Ihe  axilhiry  reg^ioji,  when!  it  reached  its  hitfhi^sl  point,  and 
then  g^r^idually  descended  in  the  ri^rhl  parasteroal  line  on  a  level  with  the  frjurth'  cos^^tal 
ftirlila^e.  Over  this  an^a  offlatnest*  respiration  vvits  markedly  diminished.  No  friction- 
inh  was  heard.  The  vocal  and  the  tactile  fremilus  were  diminished.  The  impuJst*  of 
the  heart  was  found  in  the  fourth  interspace,  1  cm.  (f  inch)  to  the  left  of  Ihe  mam- 
niill.iry  line.  The  heart -s«:innds  were  normal.  There  wasiiodieplacement  of  ihe  tiver. 
An  estaminalion  or  ihe  urine  showed  il  to  he  ycid,  lo  have  a  speciiic  ^jravity  of  1022, 
lo  he  of  n*)rmal  color,  and  tu  contain  nn  Jilliumin.  Tin*  chlorides^  wi^re  normal.  The 
temperalnrt^  w^is  :jg.3^  b*  iO*'  i\  (lOS^  to  104*^  F.)  for  Ihe  first  two  days  and  then 
fr;tduaMr  dedinrd  lo  normal  in  the  course  of  three  weeks.  The  pulse  and  respiralions 
wen*  irrejeubir,  Ihe  former  rantfing  between  80  and  120,  and  the  laller  Iwtween  25  and 
60.  The  physieal  signs  w»'re  those  of  a  pletiritic  eftusion  of  thu  ri^rhl  side  with  dis- 
|ilao>menl  of  (he  h*^Brt  fn  ttu'  lelh 

Ttie  areji  of  llalness  jrrHdonlly  decreased,  and  an  exploratory  aspiration  showed 
the  fluid  tf*  lie  ^^emus.     Nine  weeks*  frfUii  l!»e  |jei?innm>?  of  tbe  attack,  the  dulness  on 
percussion  gnMliisilly  disappeared,  auscultation  showed  the  respiration  to  he  normal, 
nd  llie  heart  resumed  its  normal  position, 
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In  another  cusi<  of  serous  effusioij  iu  tht  pleura.  Iht*  lemperaturf  mugtHi  Mwwa 
37.2°  and  SS.S*'  I'.  (OS**  ami  102°  F.)  for  thn^o  weeks  tiiid  suddenjy  diiiiipiM  tu  tioni.^iL 
In  Ihe  befinniti^  lOti  r.i%  (r'^  nunre^)  of  iluiil  w*:'re  wi!hiJrawii  fmni  Ihf^  ctIhsL  Tlw 
fluid  reai;curnuhittHl,  so  tlmt  ub^ulule  (!ulti*.*t4S  wa^  foitml  o\or  Iht*  wh*ile  nifbl  sitlr  nf 
till*  i'iji*s!t  in  fnnil  and  hehiml,  but  aspiratiim  did  not  haw  io  be  r*'*^irl*Mj  In  airaiiu  siul 
conipltite  aljsorptiiin  took  plact  thirty  days  fmn\  the  be|?in«iog  of  the  atla**L 

Another  rase  whirh  illustrates  the  difliculty  hi  dia^mosliraliii^^  a  |Hirukiii 
efliisioii  in  the  pbr'nm  in  Ihe  early  days  of  the  disease  is  (lie  roUowiii^r. 

A  girl,  Tour  years  old,  was  suddenly  attacked  wilh  cough,  and  ptijii  in  tltr  rijjStl 
side.     The  temperature  wus  40,5°  C.  (105°  F.).     The  reBpiration^  were  qujetenr^* 
and  llie  pulse  was  rapid.     Notliing  abimrmal  was  detected  on  physical  eitaiuinittioo. 
On  the  fLiilowiuif  day  the  genemi  symptoms  disappeart^d,  and  the  leniiienitnn'  f^^li  t^ 
38.8^  *;.  (102^  h\l     In  another  tlay  the  tempemture  fell  to  37°  C.  (98j;°  F.).  and  lb" 
child  seemed  hrigbt  and  well.     On  the  following  diiy,  however,  the  tempemture  m#^ 
to  40^  C.  (104°  F.)j  flatness  and  the  other  signs  of  fluid  were  detected  in  I  be  right  ^liiUrf 
region,  and  an  exploratory  aspiration  show*ed  the  presence  of  pus. 

OHBOWIC  PLMJBISY, 

Chronic  pleurisy  results  from  previuus  attacks  of  a<:utt*  iiillarrinuitii»ri^ 
of  the  pleuni,  either  with  or  witliout  the  formation  of  fluid.  The  rt^ult 
is  essentially  the  same,  differing  chiefly  in  degree.  The  k*sioiis  arij^  Fi*pPi*^ 
sented  by  adhesions  l^ehveon  tiie  thickened  layers  of  parietal  and  vim^enil 
pleura*  Large  or  small  areas  of  the  cavily  may  thus  be  obhtemb^d.  The 
physical  si^ms  are  represented  chiefly  by  dulness  and  dimitnilioii  in  the 
intensity  of  the  breathing,  voice*sounds,  and  tactile  fremitus,  IJtten's 
phenomenon  is  absent.  On  Ihe  other  hand,  adhesions  are  oflen  found  at 
the  autopsy,  where  during  life  both  lungs  seemed  perfectly  nornial  The 
diagnosis  is  aided  by  the  use  of  an  aspirating  needle,  by  whirh  we  can 
often  delennine  by  the  sense  of  toucti  wtiether  the  needle  Ls  in  a  tltjck- 
ened  pleura,  the  lung,  or  a  free  earity.  If  tlic  adhesions  an*  extensive, 
n4iuction  of  the  chest  with  certain  coinpensalory  changes  oeeiir  as  illus- 
tralcd  in  Ihr  following  ease, 

A  link?  uirK  three  years  old,  had  an  attack  two  years  previously  of  $i>mr^  puloii 
nary  disease  aceornpanied  by  fever.  From  that  time  until  slie  wiis  lirst  seen  she  wi 
(jelieate  and  coughed  a  great  deal.  Her  rough  had  increajed,  but  she  did  not  lose  in 
weiKhl  nor  have  any  olher  abnornml  symploms.  She  wag  pale,  and  »bf  rvrrimL 
axillary,  and  in|f^lirli^l  Kbiiols  witc  enLirtjed.  Her  Angers  were  markeilly  dublwt 
She  showed  a  jw^ctjliar  lateral  rurvjiture  r^f  the  spine,  wbieh  rould  imt  be  mjule  to  di**- 
appear  by  traction.  The  nirht  side  of  the  thorax  expanded  normally,  nie  left  side 
fscareety  at  all.  There  wen*  hypt*rresonaiice,  no  riles,  and  compensatory  re^fiiraliuii 
over  tlie  right  lung>  The  Icfl  luag^  was  apparenlly  uteledatir  and  a  ho  wed  dii  titers 
everywhere  exoepl  in  a  snuill  triitiignhir  area  at  llie  inferior  arii^lr  of  Ihf*  srnpula,  Tlii^ 
deformity  of  the  tlionix  was  prolmhly  ihe  recoil  oT  im  empyema  wtijcb  oecurred  whrii 
she  Wii5  one  year  *itd  and  wai?  not  pmperly  treated. 

Treatment.— The  treatment  consists  entirt*ly  c*r  general  hyfriene  aiid 
systematie  exercises  of  the  chest. 
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HYDROTHORAX, 

Ilydnjthorax  is  a  non-inilanniiatory  afTeetion,  characterized  by  the 
tmnsudatioii  of  a  simple  fhiid  inlo  the  pleural  cavities.  It  is  a  rare  a(Tec- 
tinri  in  riilldrerL  The  olTusion  is  the  regnit  of  rnerhaiiiral  (il)slrnrtion  to 
Hie  ihnv  of  the  subpleural  blnud  and  lymph.  The  priiieipal  tauses  for 
this  iibstrucHofi  are  found  In  diseases  of  the  heart  and  kidneys.  The  fluid 
is  generally  bllaleral ;  iii  some  cardiar-  eases  H  maybe  unilatcrah  It  is 
apt  to  be  gn^aler  in  amount  on  one  side  than  on  the  olhen 

The  transudation  is  watery  in  ebaracter,  of  low  spetifk*  gravity,  under 
101*j,  and  contains  less  albmnin  than  inllanmiaton^  exudations,  generally 
from  one  to  two* per  cent.  It  does  not  enagulate  spontaneously  unless 
compliealed  with  the  exudation  of  an  inflann/d  pleura.  A  few  leueocytes, 
red  blood-t*orpuscIes,  and  endothelial  cells  may  be  found  wlien  the  sedi- 
nienl  obtained  by  the  centrifu*?e  is  examined  microscopically. 

ST3«projis. — ^The  syniptouis  are  in  most  cases  simply  those  of  tlie  con- 
dition to  which  the  hydro  thorax  is  secondary.  If  the  fluid  is  excessive 
there  is  a  sense  of  constriction  beneath  the  sternum,  dysprnpa,  and  short, 
nipifl  respirations,  weak  pulse,  and  sotnetunes  «*yanosis.  Any  of  these 
syiiiptonis  may  be  due  to  the  primary  disease  alone,  and  it  is  llierefore 
of  much  importance  in  watcti  the  lungs  carefully  in  all  advanced  and 
serious  cases  of  cardiac  and  renal  disease  associated  with  dropsy. 

The  physical  signs  are  those  of  pleurisy  with  exudation*  There  is 
no  friction-rnb,  as  the  pleune  are  not  hitlamed,  and  tlie  fluid  shifts  more 
readily  on  change  in  position,  because  of  the  absence  of  inllannnatory 
adhesions, 

DtAciXQsts, — Tlie  diagnosis  can  be  made  from  intlammatory  exudations 
by  the  chemical  examination  of  the  fluid  obtained  by  aspiration. 

Treatmot. — The  treaUneni  is  that  of  the  primary  disease  to  wliich 
the  hydrothorax  is  secondary.  If  the  symptoms  of  pressure  are  serious, 
pepeated  aspiration  is  generally  necessar)^ 


K  PKEUMOTHOBAX. 

^^m    Pneumothorax,  or  air  in  Ihc  pleural  cavity,  rarely  occurs  alone,     li  is 

H0lierally  associated  with  serous  or  sero-libriiious  lluid,  and  is  then  called 

■  h^roptmifiioth&ra^  ;  or  with  pus,  when  we  speak  of  it  as  pifopnemnothfrax, 

■  Etiology, — Air  may  enter  the  pleural  cavity  from  penetrating  wounds 

■  from   without,  such  as  may  result  from  aspimtion.     The  most  frequent 
I  muBL\  however,  is  due  to  perforation  of  the  visceral  pleura  in  the  course 

of  jmlmonary  tuberculosis,  gangrene,  or  abscess.  Nine-tenths  of  tlie 
cases,  according  to  Fraenizet,  are  due  to  pulnionar>*  tuberculosis.  The 
condition  is  of  rare  occurrence  in  children. 

Pathology, — As  a  resuH  of  the  entrance  of  air  into  the  pleural  cavity, 

lung  collapses  and  is  withdrawn  into  the  upper  and  posterior  part  of 

the  pleural  cavity*     The  amount  of  retraction  depends  upon  the  extent 

of  the  pleural  adhesions  or  consolidation  present.     The  entrance  of  air 
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Ls  gciierally  arcompaiiiccl  by  niicro-op^nisnjs,  and  by  tbe  eonditions  wliifh 
follow  a  sero-libriiious  or  purulent  iiillamniation  of  tlic  pleura. 

Symptoms, — The  onset  when  sudden  is  chamctemed  by  severe  pain  in 
the  side,  dysptia-a,  a  weak,  rapid  pulse,  and  great  prostration,  Som^ 
times  the  pneumothorax  develops  insiitiously  without  giving  rise  lo  these 
symptoms  of  distress.     The  physical  signs  are  distinctive. 

In^ieciion, — Respiration  is  diminished  on  the  affected  side  and 
Litten's  si^rn  is  absent-  Ttie  heart  may  be  displaced  in  the  same  way 
as  by  a  i pleuritic  effusion. 

Palpailon. — ^Tactile  fremitus  is  absent  over  the  lower  part  of  the 
chest,  but  may  be  normal  or  even  increased  at  the  upper  poslerior  jjor- 
tion  over  tlie  retracted  lung.  Ttie  liver  is  genemlly  dispiared  if  the 
pneumothorax  is  on  the  right  side*  The  apex  of  the  heart  Mill  also  be 
found  to  be  displared  as  in  eflusions. 

FaTtimofL — TympaniUe  resonance  is  pronountTd  throughout  the 
affected  side,  and  may  be  so  marked  as  to  mask  the  presence  of  small 
effusions.  When  the  air  within  the  |)leiiral  cavity  is  very  tense,  the  i>er- 
cussion-note  njay  bt?  muftled,  simulating  dulness. 

Atifteuifaftoiu — ^The  respira lions  ajid  voice-sounds  are  very  faintlj' 
heard  or  are  absent  in  the  lower  portions  of  the  chest,  whereas  at  ttie  top 
a  faint  amplmrie  or  metallic  breatliing  may  be  heard.  If  one  coiii  h  lapped 
against  another  coin  placed  on  Ihe  bark  over  the  tympanitic  art*a,  lire 
metallic  echo  is  readily  transmitted  to  the  stethoscope  on  the  front  of  the 
chest,  and  i.^  (|uile  characteristic.  When  the  {/neumolhorax  is  accoiiK 
]ianied  by  lUnd,  as  is  gem^raUy  the  case,  Ihe  signs  of  prt*»nmothora3i  ami 
fluid  are  conibined  and  vary  in  their  character  according  to  the  relative 
predominance  nf  lluid  or  air.  The  sound  of  splasliing  iiblained  by  sue- 
ciissioti  is  very  distinctive  of  air  and  lluid,  but  must  not  be  corifusetl  witji 
similar  sounds  transmitted  from  the  stomach,  Tlie  difference  can  be 
maile  out  by  attention  to  the  position  of  the  itilensity  of  the  sunnJ, 

Diagnosis. — Only  when  the  air  is  very  tense,  and  gives  a  mufned  or 
dull  note,  A\all  the  physical  signs  resemble  tliose  of  iluid.  If  the  diagnosis 
is  doubt fttl,  aspiration  \nll  make  it  clear.  Very  lai^e  tubercular  cavities 
may  give  rise  to  the  signs  of  pneumothorax,  lint  they  are  rare  in  children, 
and  even  when  present  are  not  associated  with  succussion  or  displace- 
ment of  ingans, 

Pneumothorax  and  emphysema  resemble  each  other  in  the  signs  of 
feeble  breattiing  and  hyiierresonunce,  but  emphysema  js  almost  alwaj^s 
bilateral,  with  the  coarse  moist  rales  of  an  associated  bronchitis,  and  does 
not  tiisplace  the  heart  or  liver,  although  it  may  alter  the  cardiac  and 
heiJatic  areas  of  dulness. 

Prognosis, — The  prognosis  of  pneumothorax  depends  largely  upon 
the  ]jrimary  condition  to  whicti  it  is  s<*condary, 

TnEATMENT. — The  treatment  is  essentially  the  same  as  tiiat  of  pleurisy 
with  effusion. 
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DISEASES  OF  THE  HEART  AND  PERICARDIUM. 


DISEASES  OF  THE  HEART 
Cabdiac  disease  in  intancy  and  early  childliood  may  be  divided  into 

jcongeiiital  or  acquired,  develoiJiueiital  or  iiiflainmatory,  orgaiiie  or  funtv 
ionat*  aeule  or  chronic.     In  this  early  period  of  life  cardiac  disease  has 

"ct^rtain  cliaracteristics  in  which  it  difl'ers  essentially  from  those  which  are 
tiiel  with  in  later  life.  One  of  these  charaeleristics  is  that  there  Ls  a  more 
decided  tendency  to  recovery  than  at  a  later  period.  Another  is  Uiat, 
owing  to  the  undeveloped  condition  of  tlie  infant  and  youtig  child,  inter* 
Terence  with  (he  growth  of  other  oiTgans  and  parts  of  the  body  may  nit)re 
easily  resuH  from  diseases  connected  with  the  circulation  than  is  possible 
in  the  case  of  the  fully  developed  adult.'    Thus,  there  are  certain  ana- 

Ilofnical  facts  connected  witli  the  ossification  of  the  sternum  wdjich  be- 
^me  of  grt^at  importance  in  connection  with  cardiac  disease.  Defonid- 
lies  of  the  thorax  may  result  from  the  continued  pressure  of  the  enlarged 
heaFt  on  the  soft  and  pliant  steniuTn  and  costal  cartilages  uf  tlio  young 
iubject-  These  deformities  do  not  arise  merely  when  the  individual  is 
rhachilic,  but  may  also  depend  upon  tlie  stage  of  development  al  which 
the  cardiac  disease  begins*  Th(*  deforirjity  is  more  or  less  pronounced  in 
inverse  ratio  to  the  age  and  in  direct  mtio  lo  the  time  during  which  the 
cardiac  disease  has  existed.  The  shape  and  extent  of  the  deformity  are 
also  dependent  upon  the  degree  of  ossification  which  has  taken  place  in 
^^the  sternum, 

^1  In  young  infants,  in  whom  the  entire  sternum  is  in  a  cartilaginous  con- 
Hdition,  the  intra-thonicic  pressure  from  an  enlarged  heart  may  cause  a 
Hbnl^g  of  the  whole  front  of  the  thorax.  This  may  occur  during  the  first 
Bfean  and  even  up  to  the  third  year.  As  the  child  grows  older,  the  manu- 
brium and  the  second  piece  of  the  sternum  become  ossified  and  offer  more 
&btance»  while  the  third  piece  of  the  sternum,  still  remaining  in  a  semi- 
lilaginous  condition,  may  be  tilted.  This  latter  disjjlacemenl  may 
ccur  in  children  in  w^hom  the  cardiac  disease  has  not  developed  mitil  the 
h,  fifth,  or  sixth  year,  I  havi*  had  under  ujy  tare  a  cliild  seven 
old  who  at  the  age  of  five  yean?  liail  articular  rlieumatism  with 
ItiJig  cardiac  hypertrophy,  and  who  pri*sented  this  displacement  of 
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iho  lliird  jjie^u  nf  the  stenmni.  No  other  ^v^nf^  nf  rharhilis  wi-n-  dt^ 
lecled.  The  middle  period  of  childhood  is  also  a  [jeruliarly  iinfurluiiaU' 
one  ibr  the  ocrurreuee  of  cardiac  disease,  because  the  lieiirt  grows  so 
rapidly  at  this  period  that  it  requires  a  proporiiouately  greiiler  niiioiml  of 
inlra-tlioracic  space  for  the  normal  perforiiiaiice  of  its  fuurticiK  lliau  ii 
does  later. 

Ill  addition  lo  the  injury  which  may  be  done  to  the  thornrir  walk  In 
an  eriku'ged  heart,  we  nnist  consider  tlie  iuterference  with  thr  iionjiiJ 
uniforni  expansion  so  necessary  for  the  growing  pulmonary  tij^iie  ml 
tlie  conse*p.ient  loss  of  the  elasticity  which  plays  so  promineni  a  jmH  b 
the  establishment  of  the  equipoise  wliich  should  exist  iu  a  i*eri\tM 
respiratory  apparatus. 

The  occurrence  of  tUseases  of  the  bhod-rtmt'h  is  rare  in  infancy  and 
early  childhood  in  comparison  witii  later  life.  AnvnrUm  is  rare.  A 
iuitrowtm/  of  tfte  tdhmt^i  aortm  is  more  common,  and  is  one  of  the  mad 
marked  of  tlie  congenital  defects  of  the  blood-vessels.  II  may  ri'SuH  in 
in(n■*ai^ed  blood-tension,  followed  by  hypertrophy  of  the  lefl  venlridi" 
and  subsequent  dilatation.  Sometimes  there  is  an  ahm-nrf  of  the  uttlmm 
aartm  during  fcrtal  life.  The  compensation  for  this  defect  takes  jdace  by 
an  im^reased  ai'tion  of  the  led  ventricle  and  llie  establishment  of  :i  rol- 
latera!  cin:ulation  l^etween  tlu*  subclavian  aHery  and  the  Ihortn  ie  and  (he 
abdotninal  aorta.  These  niallornjations  exert  in  varying  degrf»eB  an  in- 
flueuce  on  the  heart,  as  the  infant  grows  older,  from  increased  blood- 
pressure. 

CONGENITAL  DISEASES  OF  THE  HEART 

Congenital  diseases  of  the  heart  are  somewhat  obscure  in  Ihcir 
etiolog>\  but  usually  result  either  from  an  interference  with  Uie  noniml 
develof)nient  of  the  oiqean  or  from  endocardilis,  or  from  a  conibinatioR 
of  botli.  The  parts  of  the  fcetal  circulation  at  birth  which  are  of  muft 
importance  in  reference  to  diseased  conditions  of  the  heart  and  great  blotKl- 
vessels  ai-e  the  foramen  ovale  and  the  ductus  arteriosus.  When  these 
remains  of  the  fffital  cin?ulation,  which  an*  normal  during  intra-uleriiie 
life  and  for  a  sliort  period  atlerwards,  continue  as  the  infant  grows  older, 
they  become  abnormal  and  interfere  with  the  equilibrium  of  the  tmii- 
lation. 

When  the  development  of  the  heart  has  been  interfered  witli  in  inlta- 
uterine  life,  there  results  another  set  of  malformations^  the  chief  of  wliieh 
are  an  open  ventricular  septum,  a  tmnsposition  of  the  great  vessels  coii' 
nocted  with  the  lieart,  and  vtirious  maifomiations  of  the  valves*  such  as 
atresia  of  the  orifice,  absence  of  one  or  more  cusps,  or  supemuniemry 
segments*  There  may  also  be  absence  of  one  of  the  large  vessels. 
When,  again,  an  inflammatory  condilion  has  taken  place  in  inlra-uterine 
life  (fa4al  endocarditis),  various  other  morbid  conditions  result,  usnall/ 
located  in  the  right  side  of  the  heart,  the  most  common  of  which  anJ 
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I  ronneck»d  with  the  puliuotmry  artery,  causing  steiuisis  or  atn'sia.  a  nar- 

jrowuigof  Uie  coiius  aHeriosus,  and  vajious  malConuations  of  tlie  Irieiispid 

I  vah^e  and  tiLher  oriht  es  ol'  the  lu'art.     Ttu'St>  intlaninmtory  k'sions  of  (he 

'  valves  resuli  in  dilalaLjon  and  hypertrD[>hy  (if  Ihc  hirdvl  and  prevent  its 

normal  devL^iopiuenl  by  kpeiJin;^  open,  tor  the  purpose  of  eoiiipensation, 

Ihe  roramen  o%^ak,  llie  ventjicular  si*piuni,  and   Hie  ductus  arteriosus* 

Thfj  valvular  lesions  vary  gn^aOy  in  Iheir  exteid  arul  paitir>K>|jfy. 

II  is  stinietiines  very  ditlieult  to  distinguisli  between  tlie  lesions  re- 
sulting frtxni  Itptal  endocarditis  and  en^jrs  of  development.  The  nodules 
I  ot"  Albini  and  Ihe  sumll  Uernorrlmj^''es  ^vliich  are  so  eotninunly  found 
I  oti  Uie  cardiac  valves  hi  cliildren,  nmst  not  be  mistaken  for  endoear- 
dilis.  The  form  of  indanmialion  of  the  endocardium  which  occurs  in 
intra-ntft'rine  life  is  (lie  chronic  or  sclerotic  variety,  Verrucose  endo- 
carditis is  rare. 

A  deficierd  tilling  of  the  led  side  of  the  hoarl  In  early  life,  such  as 

I  occurs  in  cases  of  atelectasis,  ft^ta]  pneumonia,  or   fcelal   endocardiUs^ 

especially  when  stenosis  of  tlie  puhimuary  artery  lias  resulled,  may  delay 

Ifie  closure  of  the  foramea   ovale  and  of  the  ductus  arteriosus,  whicU 

rundef  tlu^se  circumstances  act  as  safety-valves,     Tlus  is  true  also  of  the 

[delay  iu  the  closing  of  Ihe  intra-vr^niricnlar  septum,  w^uch  is  often  of 

I  greal    aid  in    presening  the  equilibriujii  of  the  circulation.     The  most 

connuon  congt-'uital  cardiac  lesions  are  an  afTection  of  the  pulmonary 

ljLTj%  an  open  fomrnen  ovale,  an  open  ventricular  septum,  and  an  open 

ctus  ateriosus. 

Tmnspositions  of  the  aorta   and    pulmonar>'  artery   are   ver>^  com- 
monly Uict  wilh  hi  comiection  with  older  con^H^nital  <lefecls,  such  as  spina 
[bilida  ()r  tiydrocephalus,  but  may  occur  in  inlards   who   are  otherwise 
I  normally  developed*     In  tljese  cases  the  duraUon  of  life  is  almost  in- 
'  variably  siiort. 

Although  Ihese  various  abnormal  condilions  may  be  found  alone,  yet 
Ihey  genemlly  oerur  iji  conibinaljon  willi  each  olljer,  and  all  kindn  of 
I  transpositions  and  malformations  of  Itie  vessels  are  at  tunes  met  v^^ith. 

There  are  various  olher  nra  I  Inn  nations  of  the  hearl  vvtnch  o(h  iir  at  an 

[early  period  of  fietat  devek»prnerit,  and  which  are  of  pathological  rather 

than  clinical  inlerest.     Of  these  can  be  mentioned  cases  in  whicli  there  are 

luie  anriele  and  one  verdricle  (f*or  blhcitiai'c],  or  one  venlri<'le  and  two  auri- 

rles  (vor  trihcnlarc),  as  well  as  a  case  which  has  come  under  my  notice,  in 

I  which  Uie  heart  had  a  double  apex»  the  right  apex  lying  in  the  fourth 

[Interspace  to  Ihe  rij-dil  of  the  sternum,  and  the  left  apex  lying  in  the 

[ff>urih  inlerspace  lo  Ihe  left  of  the  sternum*     A^  limes  there  may  be  a 

[double  heart,  absence  of  hearl  {ac€trdia),  heart  on  Ihe  right  side  {dc^iro- 

\earflm),  or  tlie  hearl  may  be  in  various  parts  of  the  thorax  or  abdomen* 

Ck.xkuau  Symito>is. — Allhoii^rh  tn  some   cases  the  symptoms  of  con- 
lirenital  ranliac  dust^ase  are  very  indeMjiite,  and  Ihe  disease  maybe  masked 
for  a  iiundjer  of  months,  yel  in  a  laige  number  of  cases  they  soon  be- 
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come  evident     The  l>"|jical  symploms  of  congenital  rardiac  cliseasi* i 
cyanosis  and  attacks  of  dyspncra^  amounting  at  times  to  suflbcatioii,  amli 
atrophy.     As  tlie  diijease  prngres^os,  the  fingei's  and  toes  oftpn  becnuni 
c!ub-stmped,  thi*  nails  blue,  and  the  skhi  rooL     In  conne^ction  wiili  thf^j 
rational  signs  there  is  usually  an  evitUtnt  [julsaUon  in  the  rardiae  rt'gioii,! 
with  bulguj^  of  the  precordia.      When  Uie   obstruL'Uon  caused  bj  the  I 
lesions  is  suftirient  to  produee  hypeHrophy  and  dilalatioti  of  the  heart, 
an  in  crease    in    (he  area   of  eardiae  duhu>ss  is  found.     IlilTust*  rartliac 
murmurs  are  heard  often  over  the  whole  rhcst,  but  usually  have  Iheirl 
njaxhrnifu  intensity  towards  the  upper  pari  of  the  sternum,  ajx^eomrtionly 
systohc  in  Ume,  and  in  some  cases  are  accompanied  by  a  thrilh 

The  most  common  symptom  is  t^yanosis.     Cyanosis  may  aiise  from 
incomplete  oxygenation  of  the  blood,  and  nol  merely  trom  a  nnxture  of  J 
the  venous  and  arterial  currents,     Wlien  cyanosis  is  present  to  ajiy  exteni' 
there  is  usually  some  nialformalion  of  ttie  pulmonary  artery  or  its  valve*Lj 
Well-marked  congenital  malfonnalinns  may  be  present  with  no  symptom 
whatever.     There  may  be  an  entire  absence  of  cyanosis ;  there  may  be! 
no  increased  area  of  dulness  and  no  niurninrs;  and  I  luive   met  withj 
instances  in  which  the  infants  seemed  to  be  thriving,  and  sfiowed  neiUi**rJ 
labored  breathing  nor  physical  signs  of  disease  up  to  within  a  few  hours 
of  death,  and  yet  a  number  of  cardiac  ma  I  forn  rations  were  found  at  Uh' 
autopsy.     Although,  as  a  rule,  tiie  syuiptoms  occur  at  a  verj^  early  periodl 
of  exlm-uterine  life,  yet  quite  frequently  they  are  so  mild  in  eharartcri 
that  they  are  nut  especially  noticed,  as  they  may  appear  only  when  IheJ 
infant  is  much  excited  or  crying.     The  cartliac  symptoms  may  nol  bel 
prominent  enougli  lo  attract  attention  until  the  infant  is  old  enougli  taj 
exerl  itself  sulliciently,  as  t>y  creeping  or  walking,  lo  uiterfert*  %vitli  the^l 
equilLbrium  of  its  circulation.     At  times  another  disease,  esj>eeiiilJy  bnm-j 
chilis  or  pneumonia,  may  precipitate  the  caniiac  symptoms.     It  is  qti 
common   for  endocarditis  to  develop  in  a  heart  in  which   a   con^f*nilAl^ 
nialfonHation  is  present.     The  diagnosis  between  a  congeruhal  and  nn  iic^ 
quired  eardia<^  affection  then  becomes  necessary  aud  is  accompaniiHj  by^ 
many  dilTl cullies. 

Tlie  Ibl lowing  case  ilhist rates  Imw  congenital  cardiac  disease  can  bej 
masked  for  a  number  of  weeks  ; 


Ttif  inftuit  was  iippttTiuiUy  heaJtli)'  at  biilli*  am!  ii  carofUl  plijrsicsiJ  rxaiiunjabtij 
showed  fUiiliiiJK  sibiiorrnal  in  thi*  ttuirax.  Tlicr**  Vfw^  m^  rynusis  nnlicril.  iiir  s*titil 
beiii^  tit  ii  iiannsil  ftilor,  Wht-ti  il  wm  sLtti^rit  ^liiyj?  t*l(\  it  r*»fiii^i'il  ti*  lak»'  ttjt*  l«rcsi*(.| 
and  in  the  JilterrniuJi  .^i^pmi'il  siimewhat  cold,  wjts  isliijhlly  ryam»tir,  uiiil  had  a  Irm^, 
pi^raliirt*  til'  35.2"  i\  (9.15'*  F,).  An  ntamumliiin  of  ttie  hi*jyl  dHnctml  nothing 
aliiionruil.  A  ft^w  ftr*jj»a  of  hrandy  were  given  to  it,  and  after  sevpml  hiuira  Ihr  i 
Jjef'iiMie  wanri,  tlie  respinUimisi  nonniiU  luid  it  took  its  ftjotl  as  y^uaU  E^irlf  iti  U»i 
fnli<iwiTi^  irioroini?  Itie  tjiiiikened  n*s|Hration  rcdonieit,  llie  lempi-raturr  rc>»e  in.^7,7*< 
(lOi)'^  F,),  ii  refus<*d  Ut  take  jl-^  fwyth  fiiilnJ  rapidlVt  iind  i\it*(\  in  Uie  anmiiM^n. 

Th*i  exmniniition  uf  Uiv  iiearl  stKJWint  a  \AV}Svt  o(*t/ii  frintmeu  uvali?  axuI  ttn  al«^nnej 
of  tlie  upper  part  of  Hi**  inlm-venlricular  seplnni  l>elow  I  he  aoHJc  valvf?      Th* 
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fifiiiing  of  the  anriA  for  a  di^binoe  r^f  1  cm,  (^  iiirli)  was  dilated  inln  ^  spberii^al 
IKiucli,  fixnij  ^^liit'h  were  given  rilT  (1)  tjie  aorifi  witljont  any  ljrsmi.iiL'S  btfore  the  juter* 
Ci>s1iib,  lims  sxipplyiitg:  only  the  lower  part  of  the  btwly»  (2)  a  liup^  vessel  to  the  rij^ljl 
luiig.  and  (3)  a  large  vessel  to  the  left  lung,  Fmm  Ihe  upper  [iml  of  tlie  ri^'ht  ven- 
tnfle  was  given  off  a  large  vessel  which  divided  I A  vm.  (J  inch)  ahofe  the  pulmonary 
valve  into  a  large  vessel  oh  tfie  rlpht  side  and  two  smaller  ones  on  the  If^fl,  Tlie  lar^*; 
ve!!;sel  apparently  corresponded  to  the  innnminnte.  and  Ihe  other  two  vei^sels  to  th« 
subclavian  and  common  carotid  of  the  left  side.  By  Ihese  vessels  blood  wa^  suppljeii 
to  tt>e  head  and  upjier  extremities,  There  was  no  iioniinunication  between  the  arterial 
and  pulmonary  ves^eb»  as  the  durlus  arteriuBus  wtwi  al>sent.  The  causi?  of  the  dila- 
tation of  the  b**ginriing  of  Ihe  aoria  was  a  thiekenJng  and  narrowing?  of  the  vessel  for 
B  mm.  (i  inch)  junt  beyond  the  dilatation^  The  heart  was  enlaced,  but  not  esfiecially 
hypertrophied. 

There  w;i3  a  general  streptococcus  invasion,  for  which  no  source  could  be  found* 
The  cord  had  come  away  at  tlie  usual  time  without  leaving  any  abnormal  condition  in 
Uie  neighbitrhood  of  the  umbilicus. 

General  Diagno^is.^ — ^Although  it  is  usually  possible  to  make  a  dia^nmsis 
of  congenital  caixiiac  disease,  yet  when  we  consider  the  variety  of  lesions 
which  may  occur,  and  the  coinbiiialion  of  ditTerent  lesions  which  may  be 
present,  with  the  same  symptoms  or  a  marked  lack  of  symptonis,  it  will 
be  understood  tliat  a  diaj^^nosis  of  the  esperial  lesion  is  often  impossible. 

BearitiK  in  mind  the  mechanism  of  the  frptal  circulation  and  the  con- 
nection which  an  en!an?enient  of  the  heart  has  with  especial  lesions,  we 
c^n  sometimes  atrive  at  an  approxnnately  correct  diagnosis.  Too  nmch 
reliance,  however,  must  not  be  placed  upon  the  locality  or  somid  of  Uie 
cardiac  nmnnurs,  as  such  nmnnnrs  may  be  produced  by  very  trivial 
lesions,  and  may  be  absent  when  the  lesions  are  nmst  pronounced.  The 
following  characteristics  may,  however,  be  considered  to  represent  the 
more  common  congenital  anomalies* 

OPEN    FORAMEN    OVAL®, 

One  of  the  most  common  congenital  maltormalions  of  the  heart  is 
represented  by  a  defect  in  development  of  the  auricular  septum  by  an 
open  foramen  ovale.  The  failure  of  the  fommen  ovale  to  close  is  usually 
caused  by  an  interference  with  the  pulmonary  circulation,  such  as  may 
occur  in  ateledasis.  Premature  closure  of  the  foramen  ovale  has  been 
met  with,  but  is  extremely  rare* 

So  long  as  the  patent  foramen  ovale  is  n<>t  associated  with  other  de» 
fects  it  does  not,  as  a  rule,  produce  a  murmur  or  give  rise  to  any  sym[>- 
\oms.  The  reason  for  this  is  stipposed  to  be  that  the  blood  can  only  How 
frora  the  right  auricle  into  the  left  when  the  pressure  is  greater  in  the 
farmer,  and  it  is  n*it  greater  unless  there  is  some  obstruction  either  at  the 
tricuspid  valve  or  in  tlie  puhnortaiy  valve  or  artery,  by  wliich  the  tlow 
of  the  blood-current  into  the  right  ventricle  is  interfered  with. 

Wtien  symptoms  such  as  cyanosis  or  murmurs  are  met  with  in  connec- 
tion with  an  open  forajjien  ovale,  they  almost  always  depend  on  asso- 
ciated lesions,  the  most  common  of  wliich  are  stenosis  of  the  pulmonary 
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artery  and  a  defect  bi  the  ventricular  sei>tuni.  The  projanosis  m  unfi>Tn- 
pUcated  cases  of  patc?nt  foranion  ovale  is  guod,  as  the  lesion  is  one  wliiih 
need  not  cause  much  embarrassment  of  the  circulatiDn, 

DEFECT    OP   THE    VENTMCUIiAR    SEPTUM. 

A  defect  in  the  ventricular  septum  is  a  very  frequent  eonjrenital  lesion, 
It  may  be  complete,  but  is  usually  partiiiL  and  is  roost  comnidn  in  iheupiH't 
parL     This  dcteet  rarely  occurs  alone,  hut  is  associaled  with  other  kmnts. 
especially  stenosis  of  the  pulmonary  ariery,  and  in  such  cases  ads  as  a 
safety-valve.     An  abnormal  origin  of  tht*  g-reat  vt*ssels  is  also  frtHjuvntly 
found  with  this  delect*     As  Ihe  lesion  is  so  frequently  assoeialt*d  \v& 
other  anomalies,  there  are  no  stiarply  marked  and  distinetive  symptoms. 
In  most  cases,  tiowever,  a  loud  systolic  niunnur  is  heard  over  the  wlioW 
front  of  the  chest,  with  its  maximum  inteni^ity  hardly  ever  near  th«:  ^^n, 
and  with  a  notable  absence  of  a  palpable  ihrilh     In  uncompliented  c^im^ 
hypertrophy  of  ttie  ventricles  is  not  marked. 

When  the  right  ventricle  is  strong  enough  to  resist  Ui*'  iiicreasd 
blood-pressure  from  tlie  left  ventricle,  tlie  circnlation  is  cameil  on  ttO^ 
mally  with<iut  compensatory  hypertrophy  a r»d  without  cyanosis  or  dropsj\ 
When,  however,  great  exinralory  efforts  occur,  as  in  bronchiHs  and  |xt- 
tussis,  or  when  the  blood-i>ressure  is  increased  trom  any  otlitT  cauists 
dilatation  of  the  ri|:ld  veidricle  n*ay  set  in  acutely  with  sjijiploius  uf 
broken  compensation,  especially  those  of  cyanosis  and  dmpsy*  Tliesc 
symptoms  may,  for  a  tune,  be  delayed  by  a  eompensatf>ry  tiyjjertrophy 
uf  the  rij^ht  ven trifle. 

The  prognosis  must  necessarily  be  unceriain  and  unsaiisfaiiory,  as  in 
so  many  instances  the  defective  septum  Ls  accompanied  by  otlier  lesions. 
In  most  instances  tlie  infants  die  early,  l)ut  ctases  have  been  report t*d 
which  they  have  lived  for  many  years. 


1 


LESIONS    OF    THE    PULlMONABY    ORIFICm 
There  are  ttu*ee  lesions  of  the  pulmonary  orifice  which  play  a  very 

important  ri>le  in  congenital  cai'diau  disease.  These  are  stenosis  t»ratn^ 
of  the  pulmonary  orifice  and  stenosis  of  the  conus  arteriosus  of  the  right 
ventricle.  These  lesions  may  occur  alone,  but  most  commonly  an*  asso- 
ciated with  a  defect  ui  the  septa  and  with  a  palent  ductus  urieriogus* 
They  may  be  the  result  of  a  fault  in  ttevelopment  or  of  a  fretal  endocai^ 
ditis. 

Pulmonary  Stenosis. — Tliis  lesion  is  characterized  by  extreme  e)Tini^* 
sis,  cold,  livid  extremities,  clubbing  of  the  tinf^^ers,  rapid  respirations,  arnl 
a  tendency  in  dyspnoea.  The  physical,  like  the  mtionai,  signs  are  mon* 
charactemtic  than  in  the  other  forms  of  cardiac  anomalies.  They  consist 
chiefly  of  a  loud  systolic  munnur  lieard  must  distinctly  in  ttie  pulnKuiar>' 
r**ginn  and  transmitted  in  all  directiiins.  There  is,  acconiintr  In  ihe  extent 
of  the  stenosis,  a  weak  or  absent  pulmonic  second  sound ;  if,  however. 
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the  ductus  arterinsns  happens  to  be  imttmt  there  umy  be  no  tiiniinution 
ill  the  intensity  of  the  pnhrionit'  second  sound.     In  some  cases  a  [mlpable 
systolic  llirill  may  be  felt  in  the  pulmonary  re^on.     In  many  cases^  how- 
ever, the  mnmrnr  obscures  and  do  mi  nates  all  other  sounds,     iienerdlly 
then*  is  an  increased  area  of  canliac  dulness  extending'  to  the  ri^ht  of  the 
sleniuni  antl  representing  hypertrophy  of  the  right  ventricle, 
B         Notwilhstandiuff  the  apparent  gravity  of  the  lesion^  pulmonary  stenosis 
Lpemuts  tlie  infant  to  live,  uWiHi  for  many  years,  but  there  is  always  in  these 
Bdises  a  special  tendency  to  tuberculosis  and  to  pneumonia. 
W        Pulmonary  Atresia. — This  lesion  is  less  common  but  nmch  more 
serious  than  stenosis.    It  is  so  commonly  combined  witli  other  anomalies, 
such  as  defetls  hi  the  septa  and  patent  ductus  arteriosus,  that  it  cannot  be 

I  said  to  have  any  distinctive  pliysieal  signs  of  its  own^  while  its  general 
symptoms  are  the  same  as  those  of  pulmonary  stenosis. 
Stenosis  of  the  Oonus  Arteriosus.^ — ^This  is  an  anomaly  of  develop- 
rneni  is  usually  associated  with  other  lesions  of  the  orifice,  and  tends  to 
accentuate  the  symptoms  and  results  of  such  lesions.  Pulmonary  insntfi- 
ciency  has  been  observx^d  in  certain  cases,  but  is  very  rare. 


PEBSISTBNOB  OF  THE  DUOTUS  AI^TERIOSUS 
This  lesion  when  existing  atone  may,  as  in  a  case  which  lias  come 
under  my  observation,  present  no  symptoms  except  slight  and  evanescent 
cyanosis.  The  sign  which,  in  adtUtion  to  a  light  grade  of  cyanosis  and  a 
cadaverous  color,  is  most  chara^'teristic  of  this  condition  is  a  loud  vibra- 
tory systolic  murmur,  with  its  greatest  intensity  at  the  base  of  the  ht>art. 
If  the  lesion  is  unassociated  with  other  anomalies,  there  is  no  hyper- 
of  the  ventricles,  hut  if,  as  so  often  occurs,  there  is  obstna:lion  at 
]^jnonar>'  orifice,  there  is  usually  also  liypertrophy  of  tlie  right 
Tentriele,  and  a  diagnosis  cannot  be  made,  as  the  murmur  cannot  be  dis- 
tinguished from  that  of  pulmonary  stenosis. 

The  ductus  arteriosus  should  gradually  be  obliterated  within  the  first 
two  weeks  of  extra-uterine  life.  Interference  with  this  nonnal  involution 
is  not  very  uncommon,  rarely  occurs  alone,  and  is  usually  tbund  in  con- 
nection witti  lesions  of  the  pulmonary  artery  or  narrowing  of  the  isthmus  ^ 
aortas  Sometimes  the  process  of  obliterative  endarteritis  extends  to  the 
aorta  and  causes  stenosis  of  the  isthmus  aortee*  Again,  the  duct,  in 
closing  and  relractuig,  pulls  the  aorta  and  tends  to  narrow^  that  vessel,  thus 
increasing  the  arterial  tension.  During  lU'tal  tile  stenosis  of  tlie  isth- 
mus aortii?  does  not  produce  much  disturbance  in  cases  in  which  the 
ductus  arteriosus  can  carry  the  blooel  to  the  descending  aorta.  At  birth, 
however,  in  these  cases,  unless  the  ductus  arteriosus  remains  pemous, 
serious  symptoms  arise.  If  life  is  prolonged,  hypertrophy  of  tlie  left  ven- 
tricle lakes  place,  and  Ihe  arterial  blood  has  to  be  conveyed  to  the  de- 
scencting  aorta  by  means  of  a  collateral  circulation  which  is  established 
,  between  the  branches  of  the  subclavian  arteries  and  the  branches  of  the 
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thoracic  and  abdominal  arteries.  Premature  closure  of  the  ductus  arltm 
sus  during:  taitat  life  has  been  rnet  with,  but  is  a  rare  conditiofu  \Vn 
rarely  tlie  ductus  arteriosus  may  be  entirely  absent, 

TRAl^SPOSinON   OF  THE  LARGE  ARTEHIES. 

A  transiinsiUon  of  the  aorta  ami  pulnionai*)'  £U*turi**s  snrnetijiic^ocrufs 
when   tht!  (brnier  arises  front   tlie   riiflit  and   the    latter  fruni  Uk^  \4 
ventricle.     Both  arieries  rnay  arise  from  a  common  trunk,  and  a  number 
of  other  anomalies  which  are  ver}^  rare  may  exist,     Tran,sposilion  of 
the  arteries  is  not  an  uncommon  anomaly,  but  there  are  no  syniptomB  by 
which  the  condition  can  be  diagnosticated,  as  there  may  be  an  entire  ab- 
sence of  cyanosis,  cardiac  hypertrophy,  and  murmurs.     The  armmaly  k 
however,  at  times  accompanied  by  intense  cyanosis,  asphyxia,  euol  sim 
and  extremities,  and  apathy,  but  as  it  is  always  associated  with  other  k'sions, 
there  are  no  distinctive  symptoms  by  wliich  a  diagnosis  can  be  made. 

When  this  transposition  of  the  main  arterial  trunks  occurs  the  mfmi 
usually  lives  but  a  shori  time, 

LESIONS  OP  THE  TMOTJSPID  ORIFICJB. 

Tricuspid  Stenosis. — This  lesion  is  usually  the  result  of  a  fn-Ul 
endocarditis*  It  is  veiy  rare  and  is  often  associated  with  defidenl  de- 
velopment of  tlio  right  ventricle  and  liyperiropliy  and  dilatation  of  the  left 
ventricle. 

TricuBpid  InBuflBciency, — ^This  also  is  very  pare,  and  results  in 
hypertrophy  of  the  right  ventricle  and  dilatation  of  Itie  rigid  auricle. 

Both  of  tliese  lesions  aix*  accompanied  usually  by  a  number  of  other 
anomalies,  so  tliat  there  are  no  distinct  symptoms  by  which  to  make  ^ 
diagnosis,  but,  as  a  rule,  the  cyanosis  is  pronounced,  the  heart  inipuls** 
is  unusually  strong,  there  are  extensive  systolic  and  diastolic  munnuf^ 
thrills,  venous  pulsation  in  the  neck,  epigastric  pulsation,  and  a  tendency 
to  hemorrhage. 


LESIONS  OP  THE  MPTBAL  AKD  AOBTIC  OBIPIOES 
Although  lesions  of  tlie  lell  side  tjf  the  heart  may  be  produt^ed 
foetal  endocartlitis,  they  are  exceedingly  rare,  in  comparison  with  It-siom 
of  the  rigitt  side  of  the  heart,  and  are  generally  assodaled  with  a  nunjjcr 
of  other  congenitai  «'ardiae  anomalies.  Their  symptomatic  significajice  h 
the  same  as  when  they  occur  in  extra-uterine  endocanlitis,  and  will  be 
deseribt^d  under  acquired  diseases  of  the  heart.  It  may  be  said,  how- 
ever, tlial  the  signs  of  tricuspid,  nutnd,  and  aortic  lesions  do  not  differ 
materially  from  those  met  with  in  adults. 

The  duration  of  life  when  tlie  lesions  are  at  the  aortic  orifice  is  not 
nearly  so  long  as  when  the  pulnionar>'  orifice  is  affected. 

Differential  Diagnosis  of  Congfamtal  DiBeaea  of  the  Heart, — The 
ditTercntial  diagnnsis  of  congenital  from  actjuired  oi^anic  thsejis**,  and  of 
the  difllerenl  varieties  of  congenital  lesions,  is  exceedingly  diflicnlt  at  titnes^ 
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and  nfleii  rarinot  be  made.  Certain  lat'ts,  liowevLT,  which  seem  to  be 
^iMiemily  artcpliMl,  may  be  sialeil,  aiid  will  sonu4tmes  aid  in  tlie  dia|,mosis- 

I^oud  innnnurs  wilbou^  mueh  inereiise  of  eardiae  dulness  point 
lovvanls  congenital  disease,  Avhile  with  increase  of  dulness  tliey  may  be 
from  eitfiiT  i*nngenital  or  acquired  disease. 

If  there  are  tond  precordial  iiitirnmrs  wilhoul  thrill  and  without 
hypertropliy,  wliieh  are  heard  \vit)i  greatest  intensity  about  in  the  centre 
iif  tlie  un*n  <if  cardiac  duhiess,  tlie  lesion  is  probably  a  congenital  defect 
of  tlie  vefitrjeular  septum. 

If  there  is  a  ttirill  but  no  hypertropiiy,  tlie  lesion  is  probably  a  con- 
geiiital  patent  ductus  arteriosus. 

Pio  140, 


S,  ttnclcecd  Tentricular  ^epfcum.    Femnlii.  10  iinjiitlts  ni<l.    Wftrn.'n  Miwcuto*  Hanriird  rnlreralty. 

If  there  is  a  loud  inummr  at  the  base,  with  a  weak  pulmonic  second 
sounil^a  thrill,  and  liyiK^ilj^ophy  of  the  right  ventricle,  especially  if  there  is 
marked  iu\d  continued  cyanosis,  the  lesion  is  probably  pulmonary  stenosis. 
Mnrmnrs  of  congenital  origin  nmst  be  distinguished  fnjni  tho.«*e  of  a 
^functional  or  hteniic  somn-r,  In  congenital  disease  tlie  mnrnmi^  are  loud, 
li?n  accompanied  by  a  thrill,  exeepi  in  defect  of  the  ventricular  septum, 
'art*  assoriided  with  ryantksis,  dyspmea,  and  cardiac  liyfM^rtropliy,  and  are 
jR^nnanent.  Functional  murmuT-s,  on  the  other  liainl,  are  seldoin  so  loud, 
are  evanes«-enti  are  unaccompanied  by  other  marked  signs,  excepting  often 
pronouTieed  antemia  ar»d  a  venous  hmu,  and  usually  can  be  traced  to 
defmile  etiological  conditions  such  as  are  descril>e(l  on  page  748. 
Tig*  149  sliow^s  a  small  openuig  in  Uie  ventricular  septum. 
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In   this  rase  there  was  also  an  open   fomiTien  ovale*  but  no  ol 

malforniaiiuri.     The  hifant,  after  shcnviiig  Uit-  usual  progrcssivr  sigfis  of 

congetiHal  cardiac  disease,  died   suddenly.     There  was   iio   hfcilor}*  of 

cyanosis. 


X. 


'Ni 


Oougcnltal  cardiflc  d|ftft«so.  Mftlej  A%  ye&ifw  oM,  Right  aiitl  left  ventricles  Itild  op/en  hy  ivtieiAi^ 
Btenoab  oi  pulmoiuiry  orlliL'c  hicrunpleiic  septum  veiitrleuLfiriiiu,  i  fin4  l\  «e|jiuiii  veiiLriculcirtAtit  L*ut 
»<rniHJ^ ;  2.  lumk-  vaIv(.'»;  3.  pmbu  pA^Jiitig  through  harmwctl  puliucrtmry  orifiec  :  4.  Ijdil  probe,  fmanf 
thnju^b  right  vLintricle  to  i^tt  tkrough  opening  in  septum  veiitricukifUitii. 

Fig,  150  represents  a  epecimen  taken  from  a  kiy  four  and  a  half  years  ol*l,  wbo 
during  life  had  shosvu  cyanosis,  dabbed  fingers^  and  ai  times  s^vert?  dyspiiOfiu  Thf 
physieal  sij^ns  in  tunnecUon  witU  tlie  hesirt  were  a  tine  ^vave  perceptible  to  the  eyp  at 
Ihi!  WW  third  interspace,  ii  sot!,  purring  thrill  over  the  huse  af  the  hpart,  cardiac  pul- 
sation 1.4  i-m.  (J  indt)  ouLside  of  the  left  tnammiltriry  line,  and  cardiac  didiie^  trnm 
the  ri^i^ht  sternal  mar^nn  to  the  lefl  mam  miliar)*  line,  with  no  <lulness  in  the  rtfhlof  tbf 
sterntim.  A  loud,  litirsh  systoltc  munnnr  Wiw  heard  <i\vr  the  left  margin  of  tii* 
sterrunUt  most  marked  at  the  second  kit  interspace  und  Ltiifd  rib,  a-nd  not  Iro^iismilt^d 
to  the  led  or  aton^  the  aorta. 


n  r. 
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Tmuflvijne  fiction  nl  heart  neitr  aj^'X.     1.  riuht  vi»ntrif  If  ;  i,  U*ft  vctitflelc. 

The  putrnnnarj'  artery  was  abnor'inajly  small,  tlie  aorta  wa^  uUntinnany  Utry*', 
conns  artt-riijsus  was  practieallj'  otiliteraleil  at  the  puhn<mary  unhce,  and  th«"  vrritrM-u- 
lar  sidn  fornied  a  Ting  of  while  eieiilricjal  tissiae  4  cm,  Q  iiicli)  in  djamHi^r. 

Fijj,  151  I'epresenlja  the  same  heart  with  the  a\r^x  cut  away  sti  us  h»  show  ttn-  rela- 
tive thickness  of  the  ventncutar  walls*  and  tlie  greatly  thirk^-sird  septtim  vetiLrirttlontm. 

Tlie  ri^iiht  ventricle  was  markedly  hyp**HfophiV'it,     The  h*ft  ventrieh?  was  nnrmat 
Th**  vi^ntricidar  septum  was  greatly  hypertrophi<*d.     In  Ihis  rase  the  ductut?  artenu^usj 
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^topervirtiis  iiikI  tlie  fiirairH^n  nvalp  pmrlicjiUy  clnwHtL  A  hvhd  eiidocartliiis  had 
ptai^e  before  the  septtini  ventrifuloTum  hud  closefl.  Thv  ejulocarejitis  caust^d 
rofiiracliiin  uf  Hie  eotnis*  iind  fhe  IjIdoiI  being  fnfi^ed  froiri  tlie  ri|?ht  vetitricle  llirough 
the  imperfect  Si*plitrn  preveiitert  Ihe  IjiHer  fmni  t4usin|?.  This  provided  ti  surety-vah'e, 
rvlii'-b,  iis  u^Uiitly  hupjienii  hi  this:  furtii  uf  iiiatfnrnuition*  idlmved  Ihi*  chiid  tn  live 
pn^t^r  Itiiiti  m  commmi  in  <itlu^r  con^etiitat  cardiii**  riuiirf*nnjiliori*j.  Tth^  iiorU,  receiving 
Ldivt'd  stn?iitn  from  Inith  vent  rides*  vvas  distended:  Uk*  putnionary  artery,  n^ceivin^^ 
but  liiUtJ,  «*imiiiit»d  smalt.  It  is  irUereriting  h>  note  in  this  case  thsit  th**  child  prissed 
through  ail  alhielf  Lif  pertus:^is  untl  measles  without  seriutis  i^sulb^.  it  died  ultimately 
of  fltfsceps  of  the  bruin. 

Fig,  152  shows  an  cipen  ductus  arteriosiis. 

Flu.  im. 


D.  djipn *lucttts  iirterlosus.    Male,  ledayaord.    Wnrrtni  Muieum.  UarTard  rnivctiltf. 

This  heart,  wlii<;h  was  left  attrtchint  hi  IIj*^  liiutCt  was  lakeu  friuu  an  infautt  sixteen 
diiya  nlih  who  Wii3  apparently  healthy  at  liirtli  ijnd  preserjted  no  svinptoms  of  cardiac 
disease* 

When  the  infant  was  five  days  old  it  Wiia  iiutii^ed  that  it  would  .sometimes  Income 
slightly  cyiiuoUc.  At  Ihis  time  ih  temperahjre  roise  to  BdA^  i\  (WH^  F.).  A  physical 
ejtiuuinaliou  showed  nothing  abnnrmal,  und  nothing  unusual  was  seen  on  inspeclion. 
The  area  of  cardiac  duhifss  was  normal,  anil  no  murmurs  were  detected.  A  day  or 
two  later  the  temperatiue  bet  a  me  normal  ;  the  cyiinosis  incn^ased  souiewhut,  hut  was 
iuteruiitleot  nml  of  a  very  !?ili^ht  degree.  At  limes  the  sl«in  woidd  iHTome  cooh  A 
few  days  ktiT  Ihere  vrm  s^hght  inte^linal  dislnrbaiiee.  When  8ixte<>[i  days  old,  wrthont 
itny  other  symptoms  having  developed,  the  infant  died  sufldenly*  The  post*mortem 
ex^mi nation  showed  this  widely  open  ductus  arteriosus.  The  foramen  <iv;ite  was  also 
open.  There  were  mi  other  lesioui^,  such  as  stenusis  of  the  pulmonary  artery^  0(>en 
vrntrit'utar  septum,  or  lesions  of  the  valves.  Tlie  heart  wai*  of  normal  size.  There 
were  no  i^igns  of  the  ohliterutive  endocarditis  usually  found  at  this  age  in  the  ductus 
arlcriosus. 
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General    Theatment. — The*    Irpiatnient    of   ron^cmital    flisoaBf  of  lb' 
heart  is  essciiluilly  fiygiiHiii-  and  symptoniatk.     Tlic  infants  stjould  tn^ 
carefully  protueted  from  atmospheric  changes  which  Avould  be  likely  U 
produce  broncliial  irritation,  as  in  many  cases  bronchitis  appears  to  play 
an  hiiportani  part  hi  ijiterfering  with  the  maintenance  of  \hv  cqiiilibriiHii 
of  I  he  circulation  anti  in  dcsiroyini*^  compensation.     In  a  number  of  rasia 
I  have  found  ttiat.  the  administration  of  digitalis  in  small  doses  anJ  wtlh 
the  greatest  caution  is  valuable  when  hypertrophy  !ias  begun  lo  fail  an<l 
dilatation  to  increase.     When  the  dyspna^a  is  distrt^ssinij,  a  few  dro[»j?  of 
aromatic  spirits  of  ammonia  will  often  give  relief.     Stimulants  are  usually 
imlirntcd. 

Freedom  Irom  excitement  and  over-exertion  should  be  constantly  en- 
fon*ed,  but  the  child  should  be  kept  in  the  open  air,  when  it  is  w*arm  ariJ 
dry,  as  nmch  as  possible.  Finally,  infants  and  cliildren  wiili  congenital 
cardiac  disease  should  be  closely  Avatched,  even  when  they  seemingly  art 
doing  wellt  for  they  are  apt  to  die  suddenly. 


ACQUIRED  DISEASES  OF  THE  HEART. 


4 


In  studying  acquired  diseases  of  tlie  heart  it  is  itn[>ortaTit  to  recop- 
nize  the  relative  size  and  position  of  the  heart  at  different  ages.  These 
have  been  d inscribed  on  page  90.  Acquired  chseases  of  the  heart  are 
more  apt  to  attack  the  left  side  of  the  heart  than  tlie  right ;  when  tlie 
right  hearl  is  affected  it  is  generally  secondary  to  the  lesions  on  the  leil 
side. 

There  are  certain  ditTerences  between  the  s}*Tnptoms  of  cardiac  discasit' 
in  infancy  and  early  life  and  those  in  later  life.  In  young  children  imir- 
nmi's  ai*e  fnore  apt  to  be  dilluse  Uian  in  atjults,  oflen  being  heard  over  the 
entire  chest;  and  the  rate  and  rhythm  of  the  ht^artare  so  easily  distnrbcHl 
by  nervous  influences  as  lo  be  of  little  diagnostic  value,  Progn»ssive 
emaciation  is  a  sym[)tom  M-hich  is  apt  to  be  jironounced  and  to  aj»{H*jir 
early  in  the  thsease,  especially  it  the  child  is  young. 

An  enlai^ed  lieari  dependent  on  adhesions  from  a  preet*ding  pericar- 
ditis is  more  connutm  in  early  lite  than  in  adults,  while  comjiensjition  h 
nmcli  mcKre  readily  acquired.  1  Iiave  had  children  with  cartliac  liisi^^isc  at 
my  children's  clinic  one  year  with  cardiac  symptoms  so  severe  that  they 
had  to  be  carried ;  they  were  emaciated  and  cyanotic,  the  area  of  cjirdiar 
dniness  was  increased,  and  souldes  were  present ;  yet  these  sanu^  cliildn^u 
would  return  and  be  shown  to  the  next  class  of  students  in  the  fallowing 
yean  walking  np-stairs  withont  dyspnoea,  looking  well  nonrisheil,  nf  gniHl 
coltir,  wilh  mucli  less  enlargement  of  tlie  area  of  cardiac  dulness.  and 
with  tlie  cardiac  soufiles  scarcely  perceptible,  showing  that  the  cardinc 
compensation  was  complete, 

Ctiniiac  symptoms  dependent  on  orgjinir  lesions  may  ainse  and  yet  nn 
pliysieal  signs  of  such  lesions  be  detecled  during  life. 
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"Hypertrophy  of  Un*  heart  t^oitsbts  of  an  increiise  hi  thii^kness  of  the 
irdi**ir  walls.     II  may  be  of  ono  or  both  sides  u(  the  heart  and  is  usually 
marked  ill  the  ventricles.     The  hypertrophy  may  be  of  the  walls 
^vilhout  an  aeeonipanying  ttilataUoM  of  the  rardiae  cavities  (eecentrir),  or 
dilatation  of  the  cavities  may  he  present,  thus  increasing  tlie  entire  size  of 
tiie  tiearl.     Cardiae  hypertrophy  is  always  an  efTort  of  nature  to  eounter- 
Bftct  various  morbid  inllnenees  by  maintaining  the  equilibrium  of  the  circu- 
lation,— that  is,  it  is  compensatory, 

Etiologv, — Hy[>ertrophy  of  the  heart  is  not  in  itself  a  disease,  but  may 

^Mccur  HI  many  diseases  wtiether  of  the  walls  or  of  the  valves.      It  is 

closely  related  to  increased  bloud*pressure,  which  may  arise  from  disease 

or  circulatory  disturbance  outside  of  the  heart  or  from  imperfect  valvular 

conditions  within  the  heart. 

■  In  the  former  case  the  most  common  causes  in  cliildren  are  pericardial 
adhesions,  prolonged  pertussis,  narrowing'  of  the  aorta,  and  nephritis,  espe- 
cially that  which  follows  scarlet  fever.  Mechanical  interference  with  the 
action  of  the  heart  arising  from  adhesions  of  the  pericardium  is  otlen 
latent  in  its  symptoms  in  infancy,  ajid  its  occurrence  shonld  be  especially 
borne  in  mind.  In  the  valvular  lesions  the  increased  demand  for  cardiac 
work  beyond  what  is  normally  called  for  acts  as  an  immediate  cause  for 
cardiac  hypertri)phy. 

Pathology, — The  chief  morbid  conditions  of  cardiac  hypertrophy  are 
an  increase  in  weight  and  an  increase  in  size  and  number  of  the  nmscntar 
fibres  \vhich  is  fomid  not  only  in  the  canliac  walls  but  in  the  papithe  and 

■  trabeeulae.     If  the  left  side  of  the  heart  is  conspicuously  enlar^^ed,  as  in 
obstniction  at  the  aortic  orifice  or  in  the  general  arterial  system,  the  heart 
is  elongated  ;  if  tlie  hypertrophy  is  of  the  right  side,  as  in  obstruction  of  the 
^pulmonar>^  circulation,  the  heart  is  widened. 

f  SvMPTOMs. — So  long  as  the  com[iensatioii  is  complete,  cardiac  hyper- 
trophy does  not  produce  in  young  subjects  any  marked  symptoms,  even 
■  the  dyspnii'a  on  exiTtiiin  not  being  especially  noticeable. 
JItfperfrophif  of  the  Lr/t  }'enfriel(\ — In  hypertrophy  of  the  left  ventricle 
the  cardiac  impulse  is  perceptible  over  an  abnormally  large  area  and  the 
impulse  is  lower  and  further  tn  the  left  than  norrnaK  the  degree  varying 
according  to  the  extent  of  the  liypertrophy. 
H  Palpation  shows  the  iuifjulse  to  l>e  increased  in  fon^e<  Percussion 
shows  tiie  cardiac  dulriess  U)  be  markedly  increasrd  in  extent  downward 
and  to  the  left.  Auscultation  shows  the  first  sound  at  the  apex  to  Ije  long 
and  low  in  comjiarison  witli  the  second  soun<I,  w^hich  is  loud  and  sharp. 
Then*  is  accentuation  of  the  aortic  second  sound.  The  pulse  is  full  and 
^strong. 

f        Ht/pertropkt^  of  the  Right  Ventrieie. — In  hypertrophy  of  tht^  riglit  ven- 
tricle the  cardiac  impulse  is  especially  marked  furtlier  to  the  li*fl  than 
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normal  and  somewhat  downward.  There  is  nothing  eharacterisiic  in  the 
pulse.  The  area  of  superficial  cardiac  dulness  is  increased  in  width, 
notably  to  the  right  and  often  beyond  the  right  sternal  line.  There  is 
accentuation  of  the  pulmonic  second  sound,  but  this  accentuation,  al- 
though almost  always  present  in  hypertrophy  of  the  right  ventricle,  is  not 
peculiar  to  this  condition,  as  it  may  be  present  in  varying  degrees  in 
young  children  normally  and  from  such  causes  as  pneumonia  and  certain 
nervous  conditions. 

Prognosis. — So  long  as  full  compensation  is  present  the  prognosis  is 
favorable.  It  becomes  proportionately  unfavorable  as  the  compensation 
lessens. 

Treatment. — The  treatment  is  described  on  page  746. 

OABDIAO   DILATATION. 

Cardiac  dilatation  occurs  when  the  cavities  of  the  heart  are  abnor- 
mally increased  in  volume.  In  many  cases  there  is  a  thinning  of  the 
walls  of  the  heart,  as  in  acute  dilatation,  but  when  hypertrophy  is  present, 
as  in  certain  chronic  cases,  the  walls  may  be  thicker  than  normal. 

Etiology. — Actde  dilatation  may  occur  from  a  weakening  of  the  cardiac 
muscle  caused  by  degeneration  of  the  myocardium,  as  in  certain  infec- 
tious diseases  and  from  poor  nutrition. 

Chronic  dilatation  occurs  slowly  as  the  result  of  valvular  lesions  or  in 
the  progress  of  the  circulatory  disturbances  spoken  of  as  causing  hyper- 
trophy. 

Pathology. — In  siinf)le  dilatation,  without  hypertrophy,  the  wei;zht  of 
the  h(»art  is  not  increased,  althouji^h  there  is  increase  in  its  size.  The 
papillje  are  flattened,  when  the  dilatation  is  marked,  in  comparison  with 
the  accompanying^  hypertrophy,  and  the  endocardium  is  thickened  and 
opaque. 

Symptoms. — The  symptoms  of  cardiac  dilatation  are  essentially  those 
of  a  failure  of  compensation  characterized  by  dyspiuL^a  on  exertion,  |.>al- 
pitation,  cough,  and,  later,  cyanosis  and  oedema.  In  both  acute  anil 
clironic  dilatation  there  are  a  weak,  fluttering  apex-beat  and  pulse,  an 
iiicn^ased  an^a  of  (cardiac  dulness,  and  valvular  murmurs  varv^ng  acconl- 
UY^  to  tlie  especial  lesions. 

Dilatation  of  fttr  Lift  Venfrictc. — Tliere  is  an  increased  area  of  rarduic 
(luliH'SS  to  tln'  lett  and  downward.  The  first  heart-sounds  are  sharj>  and 
short.  Tlie  aortic  siMond  somnl  is  feeble  both  at  the  apex  and  in  the 
aortic  area. 

I>Hai(tiLon  <»/  tlw  Rifjlit  Ventricle. — The  chief  signs  of  dilatation  of  the 
riglit  ventricle  are  increase  of  the  area  of  canliac  dulness  to  the  right. 
c()rres|)on(ling  to  the  region  of  the  right  auricle,  and  a  weak  pulmonic 
second  souiid. 

In  all  the  conditions  which  cause  dilatation  there  is  a  greater  lial)ilily 
that  acnte  tlilatation   may  take   place  in  early  life  than  at  a  later  period. 
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The  prtjcesses  wWeh  suddenly  t-ause^reat  increase  of  tlie  blood-pressure 
in  the  Inngs  may  lead  to  acute  dilatation  of  the  right  ventricle.     When 
Iheri"  is  a  (liOiise  renal  disea.se,  su(*h  as  may  develop  in  the  course  of 
scarlet  fever,  acute  dilatation  of  the  left  ventricle  may  take  place,  and  be 
followed  by  hypertrophy.     In  all  these  diseases  this  acute  dilatation  may 
take  place  rapidly  and  disappear  almost  as  rapidly,  a  phenomenon  which 
somewhat  chiimcteristir  of  cardiac  disease  in  early  Hfe. 
The  great  chanfres  vvincli  lake  place  in  (he  heart  and  its  rapid  growth 
at  the  tiiiie  of  puberty  have  already  been  referred  to.     At  this  period  I  he 
^•neral  larrowth  of  the  chihi  is  apt  to  be  very  rapid*  and  symptoms  of  car- 
diac weakui'ss  commonly  occur,  especially  in  girls.     These  symptonts  are 
del>i!ity,  lack  of  eneri^^\  palpitation,  and  dyspmea  on  exertion.     There 
may  also  be  signs  of  slight  i'ardiac  dilatation,  and  jnurmurs,  probalily 
tiieiaii:  in  Uieir  nature.     This  period,  tlieretbre^  is  one  in  wtiich  cardiac 
lisease  from  any  cause,  such  as  rheumatism,  is  of  more  serious  import 
tlian  at  a  later  period,  when  the  tieart  is  not  hLX(>d  by  too  rapid  ^Tnvvth. 

PaocjNogis, — The  prognosis  of  c*ardiac  dilatation  depends  on  whoMier 
the  vunse  is  a  temporary  one  or  wtietlier,  in  case  it  is  nol,  compensatory 
lypertrophy  c-aii  be  obtained  by  treatmeoL  Whetlior  the  prognosis  is 
favorable  or  unfavorable  noist,  thm,  be  determined  by  the  evidence  of  re- 
action which  is  preserded  bv  ttie  individual  case, 

I "— 


MYOOAiminS. 

Primary  disease  of  the  myocardiinn  is  verj^  rai-e  in  childi'en,  in  whom 
disease  of  the  myocardium  is  ahnost  nhvays  a  secondary  process  resuUing 
m  one  of  the  infectious  diseases.     It  may  lie  acute  or  chronic. 

Etiology. — The  most  common  causes   in  cliildren  are  endocarditis, 

pericarditis,  and  the  infet*tinus  diseasf^s,  es|)ecially  scarlet  frviT  and  diplt- 

theria,     Tlie  other  causes  which   may  produce  an  alTection  of  the  myo- 

rdinm  in  later  life  may  occur  at  any  age,  but  are  too  rare  in  children  to 

considered.  They  are  found  in  lesions  of  the  coronan''  arteries 
(anaemic  necrosis),  an  excess  of  food,  alcohol,  ]>tiysical  strain,  and  arterio- 
gclerusis. 

Patiiouogv,- — The  lesions  may  be  jmrenchymatous  or  interstitial  de- 

mlive  or  inllajumatory.  They  are  essentially  of  the  septnru  and  left 
icle.  In  the  p^irem-lufmuktm  jhrm  the  anatomical  changes  are  in  tiie 
muscle'eells,  the  cells  being  degenerated  in  various  ways  (granular,  latty, 
hyalhie),  and  the  inusmlar  libres  oflen  se|»anded,  a  coiulition  known  as 
Dugmentation  and  si:^mentalion.  This  form  is  usually  met  with  in  fevers^ 
intoxications,  infectious  conditions,  and  in  connection  with  endocarditis 
and  pericanlitfs.  It  is  always  acute,  usually  ditfuse,  and  is  especially 
characterized  by  softness  of  the  heart. 

The  hiterMkdjhrm  may  be  acute  or  chronic,  and  occurs  in  small  areas. 

tlie  acute  variety,  such  as  occni-s  in  certain  infectious  diseases,  most 
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coniuiorily  in  di|>hLht*ria  and  typlioid  fever,  and  espeeially  in  acute  pericar- 
dilis,  which  is  an  important  lotml  cause  in  childliood,  thfre  is  an  iiifdlni- 
Uon  of  round  cells  between  tlie  fibres,  and  in  some  cases  small  abscesses 
are  formed.  In  the  chronic  variety  them  are  opaqne,  white  i>r  yellow 
spots  winch  later  may  soHon  (Ziegler's  myonialaeia),  and,  as  has  occiimxl 
in  rare  cases  in  eluldren,  cardiac  anenrisni  and  rupture  may  result  The 
parerichymatons  and  interstitial  lesions  of  tfie  myocardium  may  develop 
alorie  or  in  combination.  The  other  pathological  lesions  of  the  uiyocar- 
diuni  are  so  rare  in  children  that  they  need  merely  be  mentioned*  They 
are  /(itftf  tfcf^t'nerdikm  and  hi  fill  mi  hn^  bromi  atruphtf^  (nnt^ioid  de^enrraiiwu 
hyaline  tra}ti<JonH<ition  (Zenker),  and  fufeureouii  dtyenertdkm. 

Symptoms. — ^The  symptoms  are  essefitialiy  those  of  a  weak  heart,  bul 
as  to  whettier  such  symptoms  are  indicative  of  an  affection  of  the  myt»- 
carcliimi,  or  of  nervous  conditions  of  the  heart,  or  of  some  other  cardiac 
disease  is  usually  very  uncertain. 

In  acute  cases  there  may  be  paJpitation,  paJlor,  dyspn^Ba  on  sliphl 
exertion,  a  rapid,  irn?j^ular,  weak  pulse,  disturbance  of  digestion,  and  on 
auscultation  feeble  lieart-sountls,  especially  the  aortic  second,  and  in  tlie 
beginning  absence  of  nuirmurs.  Usually  there  is  no  increase  in  cardiac 
dulnt»ss. 

It  must,  liowever,  be  remembered  that  these  same  syinptonis  may  be 
present  and  yet  no  lesion  of  the  myocardium  be  fomid  at  the  autopsy t 
while,  on  I  he  other  hand,  without  auy  especial  syinptonis  refertdile  to  the 
heart,  sudden  death  may  occm-  and  marked  lesions  of  the  ujyoc^artiinni  hi* 
present. 

In  chroni<*  cases  the  weakening  of  the  heart  is  slow  and  progressive 
and  the  area  of  carciiac  dulness  is  increased,  corresponding  usually  to  the 
left  side  of  the  heart.  The  hiipulse  is  feeble  and  murmurs  may  eventually 
ap[jear  as  the  valves  of  the  heart  become  incompetent.  Symptoms  of 
venous  stasis  gradually  supenene.  The  pulse  is  irregular  and  small; 
it  is  sometimes  slow,  bul  becomes  rapid  under  even  slight  nervous  ex* 
citemenl.  All  these  symptoms  may  become  iidensified,  but  it  niusl  be 
boniehi  mind  that  other  cHsejises  may  cause  these  same  cartiiac  symptoms 
and  Hiat  the  autopsy  may  disclose  stmous  chronic  lesions  of  (he  caniiai 
walls  where  during  life  no  cardiac  symptoms  had  appeared. 

Diagnosis, — The  diagnosis  depends  upon  syinploms  of  cartiiac  weak- 
ness, with  a  rapid,  irregular,  feeble  pulse,  without  murmurs,  with  or  with- 
out increased  cartUac  dulness,  upon  the  progressive  character  of  Uie  syiiiti- 
toms,  and  upon  the  comparatively  slight  imiirovemenl  under  IreatmenL 
The  eliolngical  factor  in  the  diagnosis  is  important.  When  a  previously 
healthy  child  has  been  attacked  by  one  of  the  infectious  diseases,  such  os 
scarlet  fever,  iliphtheria,  or  typhoid,  and  w  hen  cardiac  symptoms  not  re- 
ferable to  an  endocarditis  or  pericarditis  arise,  we  may  sust>ect  a  k^sion 
of  the  myocardium. 

Phognosis.^ — ^The  prognosis  in  afiections  of  the  njyoeanliuin  depends 
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Upon  tile  cause  of  I  he  coriditiim  ami  ab«i,  if  it  is  secoridai'V  to  oik*  of  the 
iiifecUoiis  diseases,  upon  the  degrree  and  virulence  of  tht^  iiifRelion,  It  is, 
iherefore,  very  uncertain  in  the  acute  casi^s,  althouj^h  always  serious, 
while  in  the  chronic  cases  it  is  very  grave. 

Tril\tmest, — The  tiieatment  is  essi^ntially  rest  and  freedom  front  ner- 
vous excitement  and  sudden  exertion,  a^  from  sitting  up  in  bed.  After 
such  diseases  as  diphtheria  a  recumbent  position  is  often  indicated  for 
weeks  when  marked  signs  of  cardiac  weakness  have  arisen  ;  and  this 
may  be  said  also  when  tliese  symptoms  supervene  on  any  of  the  infectious 
diseases*  Stimulants  such  as  aromatic  spirits  of  ammonia  and  ali:ohol 
should  be  freely  used.  Strj^chnine  is,  of  all  drugs,  perhaps  tlie  most  valu- 
able, while  digitalis,  if  used  at  all^  should  be  given  willt  great  caution  and 
in  small  doses.  Wlien  there  is  much  precordial  distress  atid  the  symp- 
toms of  cardiac  failure  are  imminent,  small  doses  of  morphia  given  subcu- 
taneously  are  indicated.  Anaemia  and  otiier  symptoms,  if  present,  should 
receive  appropriate  symptomatic  treatment- 

ENDOGAHDTTIS. 

EndocarditJs  is  an  inUamniation  of  the  endocardium  which  is  usually 
confined  to  tlie  valves.     It  may  be  acute  or  chronic. 

Acuta  Endocarditis. — The  acute  form  of  endocarditis  may  occur  in 
fcetal  life,  and  in  these  cases  almost  invariably  afTects  the  right  side  of  tlie 
heart,  w^hile  if  the  disease  is  acquired  in  extra-uterine  life  it  is  the  let!  side 
of  Ihe  heart  wtilch  is  most  frequently  attacked. 

Etiology, — Acute  endocarditis  njay,  in  rare  instances,  be  a  prinjary^ 
disease,  but  in  most  cases  is  caused  by  some  one  of  various  infectious 
processes-  In  some  cases  bacteria  have  been  found,  but  not  in  all.  There 
is  no  one  variety  of  bacteria  exclusively  concerned  in  the  production  of 
acute  endocajditis.  The  streptococcus,  staphylococcus,  pneumococcus,  and 
gonococcus  are  the  fonns  which  have  been  most  frequently  found.  Less 
frequently,  especially  in  the  simple  form  of  acute  endocarditis,  the  tubercle 
bacillus,  the  typhoid  bacillus,  and  the  anthrax  bacillus  have  been  met  with* 
The  colon  bacillus,  diphtheria  ha<'illus,  bacillus  pyocyaneus,  and  Iiacillus 
of  influenza  have  also  been  reported,  Tht^e  is  no  difTerence  in  the  endo- 
carditis arising  from  the^e  various  oi^ranisms  except  in  the  degree  nf  the 
malignant  nature  of  the  especial  organism  whicli  has  produced  the  disease, 
or  in  the  vulnerability  to  infection  of  the  individual. 

The  frequent  occurrence  of  acute  endocarditis  in  cliildren  has  been 
attributed  to  the  greater  vulnerability  to  bacterial  action  in  early  life. 

Acute  endocarditis  may  be  of  the  mmpk  or  verrueoae  or  of  the  itf'ptk 
or  inniifjmmt  form  ^  ttiis  distinction,  however,  is  based  on  the  intensity  of 
the  endofuirditis  rather  tljan  on  marked  etiological  differences.  Tlie 
malignant  form  is  very  rare  in  childhorjd. 

The  most  frequent  etiological  factor  in  simple  acute  endocarditis  is 
acute  articular  rheumatism.     It  may  also  occur  in  chorea  either  with  of 
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without  a  rlieuiTiatic  eojiiplkalion.  While  it  may  occur  in  the  course  of 
any  of  the  infectious  diseases^  such  as  inthienza  aiitl  di[ihtheria.  It  is  tiic^st 
conimon  \n  srariet  fever,  pneumonia,  and  pkairisy,  while  ii  is  not  i^onmion 
in  ijjeasles  and  varicella.  The  inalignanl  form  of  endocanJiJis  seems  to 
occur  more  frequently  in  pneumonia  than  hi  any  of  Uie  other  acute  in- 
fectious iliseiises, 

pATHoUKiY. — While  the  same  lesions  of  endocarditis  may  be  found  in 
ctuldren  us  in  adults,  yet  in  intancy,  although  utarked  acute  cardiac  symp- 
toms  and  murmurs  frequently  arise,  the  autopsy  almost  invariably  fails  to 
show  any  etidncaniial  lesiojis  or  growths,  fn  two  thousand  autfipsies  at 
the  New  York  Fonntihiig  Asylum^  Dn  Northrup  and  Dn  0*D\vyer  m^virr 
found  an  acute  inflammatory  lesion,  except  in  one  ease,  which  showed  Hit; 
lesions  (>f  aculi*  malit;nant  enditcaniitis.  When  the  lesions  of  endoi^anlitis 
are  found  in  cliildreu,  ttie  connective  tissue  and  the  basemerd  substance 
are  principally  concerned  in  the  inllammatory  process*  Tlie  endocan.ii»>in 
which  fonns  the  valves  is  that  which  is  most  frequently  intlanied*  but 
other  jKjHious  of  it  are  by  no  means  exempt  In  some  rases  tlien*  Is 
swelhug  of  the  valves,  whicli  are  thickened,  their  surfaces  remaining 
smooth,  the  basement  substance  is  swollen,  and  there  is  a  moderate  pni- 
duction  of  new  connective-tissue  cells.  In  other  cast*s  the  gnnvth  of 
connective-tissue  cells  is  very  much  more  marked,  tlie  basement  sub*%taocc 
is  broken  up,  and  little  cellular  fungus-masses,  caMt*d  ve^^tatiotjs,  project 
irom  the  free  surface  of  the  endocardium  (verrucous  endofarditis). 

On  the  surface  of  these  vegetatiojis  thrombi  may  be  formed,  and 
bacteria  are  sometimes  present.  Instill  other  cases  tlie  cellular  growth 
in  some  places  forms  vegetations,  and  in  otlu-rs  deg'enerdtes,  and  thus 
portions  of  the  vahes  are  destroyed.  This  is  «cm/c  ulmrailvr  rufiocat'^lUijt^ 
also  called  nuiiif/nfutt  endoe(ir(Ultjs.  In  these  cases  the  diseiised  valve  aJid 
the  thrombi  contain  liacteria  much  more  frequently  and  in  far  g^reater 
numbers  than  are  fomul  in  tire  simple  benign  form.  This  malignard  form 
is  evidently  secondary  hi  the  course  of  aseptic  infection,  and  the  previous 
disease  of  the  valves  favors  tJie  hivasion  of  the  infectious  bacleria.  In  the 
sinqde  form  of  acute  endocarditis  emboli  may  occur,  whicli  fnuu  their  siJie 
usually  produi-e  mechaiural  disturbances  alone,  wliile  in  the  malignant 
form  the  emboli  are  usually  smaller,  and,  being  septic,  produce  inflamnift- 
lory  rattier  than  riiechauifal  disturbance,  |.'ivirrg  rise  to  nnliaiy  abscesse 
in  various  parts  of  the  body,  such  as  the  liver,  kidneys,  spleen,  slomacli,! 
inlesline,  brain,  eye,  joints,  and  skin.  Acute  endocartlitis  may  also  be 
secondary  to  old  ^-jU'diac  malformations  or  lesions  (endocarditis  n^rurrensL 

In  some  cases  Itie  cliildreu  recover,  and  the  valves  seem  to  reluni  lu 
their  normal  condition,  Avhile  in  others  the  valves  are  left  iiennuMenllv 
damaged. 

Simple  Acute  Endocarditis. — Symptoms.^ — The  symptoms  of  simple 
acute  endocarditis  are  on:en  obscure,  and  in  infants  and  yuuni^  childrv^ii  in 
Ihr  beginning  are  apt  to  be  latent,    WHieu  the  disease  arises  in  eoiuiecLion 
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willi  sonic  oilier  disease,  tlie  syrnploms  are  especially  likely  lo  be  luasked 
by  those  of  tlie  disease  which  it  coniplieales.  In  some  eases  the  endocar- 
ililis  lievefofis  iiisidioiLsly  willioul  any  arldilional  syiiiploms*  siieh  as  pain 
or  pivfioniial  tlislress^  ami  it^  pruseiK  e  is  nol  roeognized  until  a  careful  ex- 
uininalioti  of  (he  heart  detects  a  inurniur ;  in  others,  pronounced  and  even 
vitdeni  rardiac  syinptrHiis  are  presi^rd  from  tlie  be^dnnin^;.  Ajjain,  lln*  Hrst 
evidence  of  an  eiidoeardUis  may  come  from  symfitonis  of  eiubolism  suuii 
as  hemiplegia,  h^emaluria,  dyspn«i?a,  cough,  or  localized  pain,  as  in  the 
thorax  or  abdomen.  If  the  musrular  lis^uie  is  invnlvrni  as  well  as  Ihe 
endocardium,  the  general  cardiac  syinptoms  of  dyspntea,  cyanosis,  and 
palpitation  are  still  more  marked. 

When  endoranlilis  arises  in  the  course  of  acute  rlieumaiisin  there 
may  be  nothing  whidi  would  draw  espedal  attention  to  the  heart,  r>nt 
there  are  usually  general  symptoms  of  increased  rapidity  of  the  hearfs 
action,  with  perliaps  slight  Irregultirity,  restlessness,  prostration,  and  a 
rise  in  the  temperature,  which  is  especially  suspicious  if,  with  this  in- 
crease in  tlie  fever,  there  is  no  exacerbation  of  the  trouble  in  the  juiuts. 
Palpitation  and  dyspntBa  are  also  quite  frequently  present.  Then?  niay  at 
first  be  no  niurinur,  but  usually  after  a  few  days  a  soil  systolic  munnur 
at  the  apex  transnutted  to  the  left,  and  later  a  slightly  accentuated  pul- 
nionic  second  sound,  may  be  heard.  Endocarditis  may  with  these  same 
syinptoms  occur  in  the  course  of  ctmrea, 
_  When  endocarditis  does  not  arise  as  a  complication  of  some  other 
f  disease,  the  syinptoms  at  the  onset,  w^hen  prondnent,  are  usually  a  rise 
of  temperature,  an  accelerated  and  sometimes  weak  and  irregulai'  pulse, 
dyspnoea,  palpitation,  and  more  or  less  precordial  distress.  All  these 
symptoms  vary  acconling  to  the  ex  lent  of  the  lesions.  I^ter  they  depend 
upon  whether  or  not  compensation  has  been  established.  In  connection 
with  these  early  symptoms,  carditU^  dilatation  and  cyanosis  are  very  apt  to 
occur.  When  the  disease  has  advanced  so  far  as  to  interfere  with  coni- 
■  pensation,  Ihe  physical  signs  of  dilatation  appear.  The  symptoms  dilTer 
somewliat  according  as  the  intlannuator)'  comJiUon   has  begun  in  the 

Ivdvt*s  or  in  the  cardiac  walls  (Steffen).  In  tlie  former  case  the  signs 
of  dilatation  accompany  those  of  valvular  weakness,  wliiJe  in  the  latter 
Ihe  symptoms  of  dilatation  come  first,  and  are  followed  by  the  mechanical 
iiisults  of  valvular  insulliciency. 
f  In  a  first  attack  of  acute  endocarditis  tlie  serious  symptoms  connected 
with  great  lack  of  compensation  wtueh  are  met  with  when  the  attack 
supervenes  on  a  previous  cardiac  lesion  are  not  likely  to  ailse.  In  some 
cases,  however,  when  the  ijidivitlual  power  tjf  cardiac  resistance  is  slight, 
they  appear  early  in  the  disiiise.  Under  these  circumstances  tlie  child 
emaciates  rapidly,  becomes  Vi*ry  weak  and  aiiiemic,  and  the  cyanosis  and 
dyspno?a  increase.  There  is  apt  to  he  cough  from  an  ai-companying 
bronchial  uritation,  produced  most  frequently  when  there  is  obstruction 
at  the  ndtral  orifice.     As  a  result  of  a  general  venous  stasis,  enlargement 
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of  the  liver,  haemoptysis,  and  a?derj)a  of  I  he  face,  left's,  ami  amis  appear* 
Children  show  such  a  wonderful  rocuperative  power  that  e\'en  in  these 
advanced  cases  under  proper  treatment  the  serious  syinptoiiis  may  ^i 
ually  pass  away,  and  often  such  complete  canliac  compensation  lakei 
place  thai  they  ai^e  led  with  no  symptoms  of  cardiac  iltsease  eicepl  a 
miirnjur  and  some  hypertrophy. 

Relapses  are  conmion  and  there  is  a  great  tenflency  to  rGeiirren* 
Embolism  may  take  place  as  a  late  as  well  as  an  early  complicalij 
Anaemia  is  a  very  common  symptom,  especially  when  endocanlitis  ar- 
companies  rheumatism.  Congestion  of  the  hmf^s  with  rt^^ulting  hipiu' 
tysis  may  arise  when  there  is  itisulViciency  of  the  mitral  valve.  \Vb 
the  valves  are  altected  murmurs  are  usually  pi*esent,  yt?l  somelimes  when 
there  are  tesions  of  the  valves  nmrrnurs  cannot  be  (letectt?d.  In  endo- 
cantitis  nmrmurs  are  most  frequently  heard  in  the  n^on  of  the  mitml 
valve,  and  insullficiency  of  the  mitral  valve  is  the  most  comtuon  of  the 
inflaumiatory  cardiac  lesions  in  ctiildhood. 

Acute  simple  endocanlitis  may  last  Inr  several  weeks,  tJie  symptoms 
gradually  subsidinf^  or  becoming  chronic;  or  there  niay  be  recurrenl 
attacks  which  are  especially  likely  to  result  in  chronic  valvular  disease; 
or  acute  dilatation  may  result  with  increasing  symjitoms  of  canliar  insuffi- 
ciency, dropsy,  and  pulmonary  complicaliorts,  final ly  ending  In  death 

Diagnosis. — ^The  diagnosis  of  simple  acute  endocaniitls  dnrifig  life 
pends  upon  the  physical  signs.     These  signs  are  an  increase  in  the 
of  cardiac  dulness  and  a  change  in  the  sounds  of  llie  heart.     The  chan^' 
in  the  area  of  cardiac  dulnesi^  must  be  dillerentiated  from   that  which 
occurs  in  a  pericardial  clTusion  as  described  on  page  759. 

The  change  in  tlie  cardiac  sounds  may  be  produced  hy  changes  in 
blood  or  by  orj^^anic  lesions  of  the  valves*  Tlie  diJTerential  di^mosis 
tween  Uiese  two  conditions  is  given  on  page  748,  and  Ihe  diagnosis  of 
es]»ecial  valvular  lesion  is  given  on  pages  741-745. 

PuouNosis. — The  prognosis  of  simple  acute  I'lidocarflitis  in  early  life 
comparalivety  favoi-able  as  lo  the  nnmediatc  outcome,  but  may  eventually 
becouie  serious  by  the  occurrence  i4  embolism  or  the  devrlopment  of 
malignant  endocarditis.     Owing  (o  I  lie  great  recupeniUve  powers  in  ei 
life,  in  many  cases,  especially  when  it  is  the  first  a(lack«  such  compi 
compensation  takes  place  that  the  child  [practically  recovers*     If  it  is 
walls  of  the  heart  that  are  alTecled,  the  heart  may  regain  its  normal  si 
and  position.    If  the  valves  alone,  or  the  valves  and  the  walls,  are  alTecta 
recovery  can  still  take  place.     The  development  of  chroni*"  valvular 
ease  is  the  usual  tenuination.     Death  may,  however,  occur  at  Ihe  heigl 
of  the  attack,  or  the  child  may  die  later  from  exhaustion  and  sotnetimcs 
suddenly  from  hearl-faihire. 

Malignant  Endocarditie. — Symptoms. — The  symptoms  of  maligna 
endocarditis  are  necessarily  varied  ajid  inrlelinite,  arising  as  tlu^y  usual 
do  in  tlie  course  of  some  other  disease  with  simply  an  exacerbatioD  of 
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the  ppevious  syniptoms,  especially  of  the  temperature.  There  arc  usually 
the  general  symptoms  uf  intermittent  temperature,  sweating,  delirium, 
and  failure  in  strt^iigth.  Two  typi^s  of  the  disease,  sepfie  or  pviemie  and 
typhoidal,  are  recognized.  The  sepde  ty/te  is  ehamcferized  by  the  signs 
of  septic  m lectio n,  rigors,  sweat ini?,  and  irregular  temperature,  while  the 
ttfphwhd  6///t!  shows  diarrtia'a,  chy  tongue,  di!i=!tended  and  tyjuj^mjiitic  aJxlo- 
nien,  enlargement  of  the  spleen,  profuse  sweating,  and  a  petechial  efflores- 
cence on  the  skin.  A  clear  distinction  between  the  two  forms,  however, 
is  often  not  marked.  Cerebral  symptoms  may  arise,  and  simulate  menin- 
gitis and  malaria.     Embolic  processes  may  produce  special  symptoms, 

l*uch  as  paralysis,  coma,  bloody  urine,  retinal  hemorriiage,  peritonitis  from 

■infarction  of  the  spleen,  and  in  some  cases  pulmonary  symptoms  sinm- 
lating  pneumonia.  Murmurs  may  be  absent,  Tlie  duration  of  the  at- 
tack depends  mostly  on  the  disease  to  which  it  is  secondary%  and  may 
vary  from  a  few  days  to  as  many  weeks*  A  marked  leucocytosis  is 
present, 

■  Diagnosis, — ^The  diagnosis  of  malignant  endocarditis  is  made  from  the 
simple  form  by  the  gmver  constitutional  signs,  the  higher  temperature,  and 

^tlie  septic  or  typhoidal  symptoms  just  described.     From  typhoid  fever  it 

to  be  distinguistied  by  its  abrupt  onset,  irregular  temperature,  pre- 

^rdial  pain  and  distress,  marked  leucocytosis,  and  negative  Widal  reac- 

lon.     Malaria  ean  be  eliminated  by  the  iibsence  of  tlie  Plasmodium  ma- 

lria>  and  Mie  presence  of  leucocytosis. 

l^RocNosis. — The  prognosis  of  malignant  endocarditis  is  very  grave, 
although  the  disease  is  not  necessarily  tatal.  The  heart  is,  however, 
permanently  damaged. 

Treatment  or  Acute  Endocarditis. — The  treatment  of  acute  endo- 
irditis  during  the  early  days  of  the  attiick  is  essentially  rest  in  bed. 
riien  the  disease  is  due  to  some  specitic  diisease,  such  as  diphtheria,  the 
5>ecific  remedy  for  that  disease  should  be  given  at  once.  From  the  very 
beginning,  however,  we  should  endeavor  to  establish  compensation.  Ttie 
eMld  should  be  encouraged  to  sleep,  in  order  that  tlie  dreulation  may  be 
kept  as  quiet  as  possible  and  thus  n?tieve  the  w^ork  of  the  disabled  heart. 
The  Iteari-lx^uts  of  a  young  child  during  sleep  are  oilen  reduced  twenty  in 
a  mbtute,  and  thus  sleep  affords  the  best  opportunity  for  compensation, 
l^ter  the  general  health  of  the  child  should  be  carefully  attended  to  by 
means  of  good  food,  pure  air.  and  exercise  of  a  mild  type,  never  exces- 
sive. The  surface  circulation  should  be  promoted  by  baths  and  gentle 
massage.  Digitalis  and  iron  are  of  great  value,  the  former  in  aiding  the 
t*stablishment  of  compensation,  the  latter  in  combating  the  anaemia. 
When  there  are  symptoms  of  heart-failure,  stimulants  such  as  alcohol, 
aromatic  ammonia,  and  str)ThniTie(tiage  470) are  indicated  and  important. 
If  at  any  time  during  the  course  of  the  disease  the  attacks  of  dyspntea 
art^  excessive,  nitroglycerin  can  be  ^xmi  in  doses  proporiionate  to  the  age 
of  the  child  ;  0,0003  gramme  (jJu  grahi)  can  be  given  to  a  child  three  or 
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four  years  old.     Tlie  younger  the  rhilti,  tlie  inoiv  likely  it  Is  that  we  shsfl 
havo  to  contend  with  a  resulting  atrophic  cuiidition  and  ami-niia. 

The  treatment  of  the  malignant  form  of  endorarditis  is  essentially  IM 
of  a  septic  condition,  and  stimulants  should  be  used  freely, 

CHRONIC   EKDOCABDrnS. 

Chronic  endocarditis  showing  sclerosis  of  the  valve  may  be  chfonif 
from  the  outset,  but  it  usually  succeeds  an  acute  endocarditis;  this  occurs 
espetiully  in  the  rheumatic  form- 

Etiology. — ^The  usual  causes  of  chronic  endocarditis  in  later  life,  sudi 
as  syphihs,  alcohol,  gout,  and  strain  from  undue  muscular  exertion,  an*  very 
seldom  met  with  in  children,  acute  etidoearditis  being  the  chief  etiolo^rical 
condition, 

Patholo{3y. — Although  the  morbid   process  may  attack  the   |>^inclal 
endocardiuin,  it  is  the  valvular  form  ttiat  is  of  sucli  clinical  iniportaiire 
as  to  become  tiie  prominent  feature  in  chronic  endocarditis.    Ttie  prtw-ess 
in  extra-uterine  life  most  frequently  atfecLs  the  aortic  and  mitral  valves, 
tlie  latter  behig  especially  involved  in  cliildlH^oth     It  is  a  slow,  insirlious  . 
process,  manifested  by  thrckeniiif^,  indumtion,  and  adhesions,  followit^l  by 
a  contraction  of  the  valvular  segments.     Later,  lime-salts  are  depositi*d  in 
tlie  valves  and  this  n:^sults  in  rijjridity.     As  the  sclerotic  changres  incr»*ase» 
the  deformity  of  the  segments  becomes  greater  and  results  either  in  im- 
perfect closure*  of  the  valves  (mdnular 'imujfieienei^),  allowing  a  regurgitation  j 
of  the  bltmd,  or  the  orifice  is  narrowed  {rnlrufnr  denomi<),  causinj^  obstnic- ] 
lion  to  the  blood-currenh     We  meel,  especially  in  children,  with  lesions 
at  the  mitral  orifice  in  which  the  valves  are  curled  and  ihickened  so 
that  they  are  insuHlcii'rd,  although  there  may  be  no  narn:iwing  of  the 
orifice.     The  chortUe  teiidineie  gnidually  become  shortened.     The  apices 
of  the  papillary  muscles  are  enlat^ged,  the  endocardium  becomes  thickened*  I 
and  marked  ctianges  following  the  valvular  lesions  take  place  in  I  he  ivalls 
of  tlie  heart.     These  changes  are  represented  by  varying  dt*gn*es  of  hy-  | 
pertrophy  or  dilatation  according  to  the  degree  and  duration  nf  the  valvij- 
lai'  lesions  and  to  the  extent  to  which  compensation  has  bt*en  Interfered  j 
\vith.     In  the  order  of  their  frequency  the  mitml  valve  is  mosl   nRt^ti 
alfected,  next  th**  aortir,  then  the  Incuspith  and  very  rarely  the  pulmonary 
valve.     It  is  not  uncommon  for  the  aortic  and  mitral  valves  to  be  affected  | 
together.     In  very  rare  cases  all  the  valves  may  be  invoh^ed. 

General  Symitoms. — ^The  syuiptorns  of  chronic  endocarditis  develop 
gradually,  especially  when  compensatory  h>T>ertroptiy  is  complete*    Theyj 
oflcn  extend  over  a  period  of  many  months,  corresponding  to  the  slow' 
progressive  tialure  of  the   valvular  lesions.     When   lliere  is  a   leakage  J 
through  th^*  valves  or  when  there  is  obstruction  to  the  flow  of  blood  an  I 
increfised  amount  of  work  m  thrown  upon  the  auricles  and  ventricles,  and 
symptoms  of  hypertrophy  or  dilatation  result  which  an*  directly  in  propi>r- 
tion  to  the  amount  of  compensation  which  is  present     The  tinal  elTect,] 
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erelbre.  of  all  valvular  lesions  is  a  failing  conipensalbn  and  venous  slasis 
Uirotiglioul  11  ie  whole  body. 

■  III  diildren  there  may  be  long  periods  when  the  morbid  conditions  do 
not  iacrcase  aiirl  witen,  beyond  oreasional  attacks  ofdyspncBa  on  exertion, 

»otiier  syrnplonis  are  not  prominent. 
Symptoms,  sutli  as  cough,  eplstaxis,  pajpitation,  and  anaemia,  ar^  apt  lo 
apjjear  and  Hum  pass  away,  when  for  any  reason  the  child  is  debilitated, 
A  decided  raiture  in  compensation  is  liable  to  arise  at  any  time  from  an 
attack  of  acute  endocarditis,  from  over-exertion,  or  from  tiie  presence  of 

I  one  of  the  infectious  diseases,  such  as  scarlet  fever  or  typhoid. 
As  compensation  foils  the  corresponding  symptoms  of  a  weak  heart 
become  more  marked.  There  ai*e  present  some,  rarely  all,  in  young  chil- 
dren, of  the  following  symptoms :  increased  dyspncra,  orthopna^a,  bron* 
chilis,  droi*sy,  beginning  in  the  feet,  enlarged  liver  and  spleen,  ascites,  renal 
congestion  with  albumiimna,  indigestion,  and,  later,  prominence  of  the 
ftiuperricial  veins,  clubbed  fingers,  and  cyanosis*  Emaciation  is  a  marked 
symptom.  There  may  be  at  any  time  during  the  course  of  the  disease 
cerebral  symptoms  such  as  tainting  and  {lizziness,  and  sometimes  headache* 
These  symptoms,  even  when  extreme,  may  all  pass  aw^ay,  and  then  at 
var)'ing  |ieriods  of  months  or  years  return.  Death  may  take  place  from 
sudden  paralysis  of  the  heart  or  as  a  result  of  the  additional  tax  on  the 
heart  from  some  mterciirrc*nt  disease,  such  as  pneumonia  or  neplu'ilis. 
Embolism*  with  its  resulting  paralysis  or  cedema  of  the  lungs,  may  hasten 

■  the  fatal  result. 
In  connection  witii  these  symptoms  certain  physical  signs  of  the  lieart 
itself  are  present  which  correspond  to  the  especial  valvular  lesions  wiiich 
are  present. 

Mitral  Ineufflciency. — Incompetency  of  the  mitral  valve  with  regurgi* 

Itation  is  the  most  common  of  all  tiie  valvular  lesions,  and  in  most  eases 
is  caused  by  rheumatism.  It  is  also  especially  met  with  in  chore^a.  Before 
eompe-nsation  has  taJicn  place,  the  lesion  is  represented  by  a  systolic 
murmur  most  marked  at  tiie  apex,  synchronous  A\ith  the  iiapnlse  and 
with  the  first  sound,  which  it  may  replace,  and  transmitted  into  the  axilla 
and  Mck.  When  compensation  has  taken  place  there  is  an  accentuated 
pulmonic  second  sound  and  an  increased  area  of  cai'diac  dulness,  corre- 
sponding at  first  to  enlaivement  of  the  left  auricle  and  rigid  ventiicle  and 
I  later  of  the  whole  heart.  In  tliis  latter  conthtion  there  is  not  only  an 
increase  in  the  breadth  of  the  tteart,  but  also  in  its  length,  the  apex  being 
depressed  and  carried  in  varied  degrees  to  the  tell  of  the  manmiillary  line* 
There  may  be  bulging  of  tlie  preconlia.  The  aortic  second  somid  is 
diminished.     The  pulse  is  dunmished  in  vohune  and  tension. 

■  As  com{:»ensation  fails  tlie  general  symptoms  of  a  weak  heart  appear, 
and  dilatation  pn*doniujates  over  the  hypertrophy  with  the  sequence  of 

I  symptonis  alivady  described. 

Mitral  Stenosis. — Stenosis  of  tlie  mitral  valve  is  usually  the  result 
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of  chroiiie  endocarditis.  It  develops  slowly  and  i^  often  a  bier  stagr  of 
the  same  process  which  has  earlier  produced  niilral  regurplaiioa.  H 
occurs  most  commonly  in  girls,  and  many  cases  are  associated  with 
tuberculosis  of  the  lun^rs. 

hi  the  early  part  of  tlie  disease  there  is  little  or  no  increase  in  Ihe 
cardiac  duliiess,  but  later  the  cardiac  area  is  iniTeased  in  breadth  and  cor- 
responds to  an  enlaivcnl  letl  auricle  and  right  ventricle.  A  si^n  wWb 
may  be  said  to  be  characteristic  of  mitral  stenosis  is  a  thrill^  whicii  on 
palpation  gives  rise  to  a  purring  sensation,  felt  at  tlie  apex  of  the  heart, 
jusi  before  and  up  to  the  iime  of  tlie  systole,  wlit^n  it  ceases  sharply.  As 
in  mitral  reinitiation,  there  may  be  bulging  in  tJie  precordial  region* 
especially  to  the  left  of  the  sternum  and  williin  the  mamniillary  line.  The 
impulse  is  botli  seen  and  felt  nilher  liigher  in  the  vertical  liin*  tlian  ij^ 
normal^  and  is  due  to  Ihe  impulse  of  the  coiuis  arteriosus  of  the  right 
ventricle.  A  presystolic  nmrniur,  rough  and  purring  in  quality,  b  tieard 
ill  tlie  ntilral  area  over  a  rather  limited  space,  and  is  not  markedly  trans- 
mitted. It  begins  slinrily  atler  the  end  of  diastole  and  hi  creases  with  a 
crescendo  until  systole  bej2:ins,  when  it  ceases  abruptly  wiUi  a  ver}'  sharp 
first  sound.  The  thrill  can  sometimes  be  felt  when  no  murmur  is  he^i. 
and  can  be  transmitted  into  iho  axilla,  white  the  munnur  is  only  heard  in 
the  mitral  an-a ;  in  some  cas^-s,  however,  the  murmur  is  tnuisinilted  inlo 
the  axilla.  The  second  sound  ii^  frequently  reduplicated,  and  tins  is  an 
imporiant  diagnostic  sign^  as  il  rna)'  be  heard  in  some  cases  in  which  the 
murmur  is  absent.  Irregularity  in  force  and  rhythm  may  occur  at  any 
stage. 

The  pulmonic  second  st>und  is  acTentuatml,  may  be  reduplicaled,  anfl 
may  be  transmitted  a  considerable  distance  to  the  left.  In  unconiplicalcij 
cases  there  ts  usually  no  murmur  heard  in  the  aortic  area.  In  the  later 
stages  of  the  disease,  corresponding  to  marked  dilatation  of  Mie  right 
ventricle,  tricuspid  regurgitation  develops  and  the  nnirnnir  may  disiippran 
The  sharp  lirst  sound  remains,  and,  witli  prolonj/ation  of  diastnte  and 
great  cardiac  irregularity,  is  of  much  aid  in  the  difignosis  at  (iiis  stag1^ 
When  in  conjnnclion  willi  a  reduplicated  second  sounds  it  sugg«*sts  mil  nil 
stenosis,  which  may  be  masked  by  the  pn>minpnce  of  Ihe  signs  of  juitnit 
regurgitation,  wliicli  is  so  commonly  associated  with  mitral  stenosb. 

It  is  rather  characteristic  of  mitiTil  stenosis  thai,  aUhou^h  Ihe  piil&^ 
may  be  markedly  irregular,  ihe  general  circulation  remains  good  for  lung 
periods.  Embolism  is  a  very  common  complication,  even  mort*  so  ttian 
in  lesions  of  the  other  valves,     Hiemoplysis  is  also  apt  to  occur. 

Finally,  compensation  lails  and  ttie  symptoms  are  the  same  as  in  niHnd 
insulTfieiuncy  with  cardiac  dilatation.  Dropsy  in  many  cases  is  absent 
Hepatic  enlai^etnent  and  ascites  aie  common.  The  incn^ast^d  nnm  of 
cartiiac  dutness  is  often  masked  by  the  iniTeased  siite  of  ttte  lungs, 

Tlie  prognosis  of  pulmonary  and  pleural  alleetious  arising  in  the  course 
of  a  mitral  stenosis  is  especially  bad* 
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A  pivsystoiic  njurmur  at  the  apex  may  bv  heard  in  sojiie  cases  of 
aortic  regiLrgitatinri,  but  the  murmur  may  be  cousidered  to  arise  from 
ruitral  stenosis  if  witJi  absence  of  a  predominating  hypertrophy  of  the  lefl 
ventricle  tliere  are  the  signs  of  pulmoiiarj^  congestion,  accent  Mat  ion  of  tlie 
pulmonic  second  sound,  and  n  sharp  mitral  fli'st  sound.  Tricuspid  ob- 
stniclion  is  almost  impossible  to  dilTerentiate  from  mitral  stenosis,  but 
is  exceedingly  rare.  Following  an  attack  of  pericaniitis  a  murmur  [nay 
be  lieard  which  closely  simulates  mitral  stenosis,  but  is  differentiated  by 
absence  of  the  sharp  first  sound  at  the  apex  and  the  other  signs  of  peri* 
carditis. 

Aortic  Insufficiency. — Lesions  of  the  aortic  orifice  are  rare  in  child- 
hood, as  rhenmalism,  the  most  frequejit  <*ause  of  endocarditis  in  children, 
in  ahiiosl  all  cases  attacks  the  mitral  valves.  Aortic  disease  may  there- 
fore be  Siiid  to  belong  essentially  to  a  later  period  of  life,  and,  when  it 
does  occur  in  early  life,  to  be  associated  almost  invariably  with  some 
■  otht^r  valvular  lesion,  usually  the  mitral.  In  most  cases  there  is  a  thick- 
ening and  shorloning  of  the  cusps,  causing  a  regnigitation  of  the  blood 
from  the  aorta  uito  the  I  ell  ventricle  during  diastole.  As  a  result  of  the 
increased  amount  of  work  thrown  on  ilie  left  ventricle  dilatation  and 
hypertrophy  occur,  i>roducing  greater  ventricular  enlargement  than  any 
^other  Ibrin  of  valvular  disease.     As  a  result  there  is  marked    heaving, 

>hbing,  and  of! en  bulging  in  tlie  precordia.  There  is  great  increase  of 
the  cardiac  dulness,  especially  to  the  let!  and  downward. 

Aortic  insutliciency  is  shown  by  a  rather  taint  nninnur  coincident  with 
or  replacing  the  second  aortic  sound.  The  maximum  hitensity  of  this 
murmur  seems  to  vary  ii\  different  cases.  It  may  be  loudt'st  in  the  aortic 
art*a,  but  is  most  connnon  in  the  midsteriial  region,  especially  on  the  lefl 
side  of  the  sterrmm  at  about  the  level  of  the  Iburtii  lefl  costal  cartilage. 
The  mnnnur  in  some  cases  is  also  heard  distinctly  near  the  apex  of  the 
heart,  and  less  frequently  its  maximmn  intensity  may  be  at  the  second  or 
third  lefl  costal  cartilage  or  over  the  ensiforni  cartiUitfe. 

Although  in  a  certain  numljerof  c^sea  thenmrmur  may  he  transmitted 
mto  the  axilla  and  even  into  the  back,  as  a  rule  the  transmission  is  limited 
to  tlie  jpreconlia,  aIthou|fli  it  may  extend  iJi  all  d inactions,  but  especially 
downwai'd  towards  the  apex.  The  aoHii'  sounds,  and  sometimes  the 
mumiur,  may  be  transmitted  into  the  carotid  and  subclavian  arteries. 
Ttie  carotid  artc^iie^  may  sh*nv  evidfid  pulsation,  and  (here  k  the  char- 
acteristic Corrigan  pulse.  The  lii*st  stjund  of  the  heart  at  Ihe  apex  is 
prolonged.  The  pulmonic  second  sound  is  not  accentuated.  The  gen- 
eral symptoms  usually  come  on  slowly,  and  are  chamcterized  at  iirsl  by 
dyspna^a,  iieadache,  and  other  sij^^ns  of  t^erebral  congestion. 

Compensation  may  last  for  long  periods,  but  when  it  fails  symptoms 
of  faintness.  precordial  pain,  angina  pectoris,  and  sometunes,  although 
rarely,  dropsy  and  cyanosis  afjpear,  these  latter  two  symptoms  usually 
occurrinjr  when  an  associated  relative  insufliciency  of  llie  niitnil  orifice 
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has  lakeh  place.  Dealh  tbllnws  iftiiie  fretjuently  from  carrlia*'  piinilysjs, 
cerebral  lieHioniia-.^e,  orarlia-ial  <.*nibolisjn  hufore  insuiTficirnry  otrtirs* 

Aortic  Stenosis. — Narrowing  of  the  aorlie  oriluxt  is  ran\  and  is  minJi 
less  frequeuL  tliaii  Hie  o!hf*r  valvular  lesiioiis  of  the  lefl  side  of  II le  heart. 
It  is  very  apt  la  be  ussot-ialeil  wiUi  aorlie  iusufhciency,  ^Vs  a  result  of 
lliis  lesion  lliere  is  ililatatiun  ajid  hypertrophy  of  the  left  venlricle :  the 
liyportrophy^  however,  being  mark  ml  ly  pnxlnrnitraiit. 

Aortic  stenosis  is  represented  by  a  loud,  late,  systolir  miirmnn  hcimi 
with  greatest  intensity  in  theseeond  ri^^lil  intenoslal  si»aeeand  IraiistiiiiteiJ 
upward  tn  the  e^irotids.  The  iiitmnur  is  alstj  transmitted  widely  all  orer 
the  chest.  The  aortie  first  sound  is  usually  obliterated,  ihe  acirtie  secood 
is  much  weakened,  aiiti^  if  there  is  also  an  insufficiency  of  the  aortie  vaivt^ 
a  diastolic  murmur  is  heard. 

The  pulse  in  small,  slow,  and  wavy,  unless  nindiOed  by  insufficiency. 
Usually  a  thrill  is  heard  ajid  felt  most  distinctly  in  the  atirtie  area  ami 
transmitted  to  the  carotids.  There  are  fewer  genernl  symptoms  in  this 
lesion  of  the  heart  than  in  any  other,  nnlil  the  compensation,  whit^h  is 
usually  complete,  gives  way.  When,  however,  compensation  fails,  the 
same  general  symptoms  which  tiave  been  described  under  aortic  insufli- 
ciency  occur*  Evejitually  insutTidency  of  the  mitral  valve  develops,  witli 
its  concomitant  signs  and  symptouis. 

It  is  to  be  mmembered  I  hat  a  systolic  murmur  in  the  aortic  art*a  is 
not  distinctive  of  aortic  stenosis,  and  also  that  an  aortic  systolic  murmur 
may  occasionally  be  heard  with  greatest  intensity  at  the  apex  and  tic 
mistaken  for  that  of  mitral  ni^gui-gilation.  Other  murmurs  which  may 
occur  in  the  aortic  area,  and  which  are  especially  to  be  diffen^utiated,  am 
the  functional  murmurs  of  unusual  distribution  and  the  nMirmiir  of  ttie 
very  rare  puluionary  stenosis.  A  patent  ductus  arteriosus  may  also  pn>- 
duce  a  systolic  murmur  in  the  aortic  area* 

Tricuspid  Insufficiency.— Endocarditis  of  the  tricuspid  valve  ac*iiun*d 
in  extra-uterim^  life  is  very  rare,  and  when  it  occurs  is  associated  with 
lesions  of  the  mitral  or  aortic  valves  or  of  botii.  Relative  insuniciency 
of  the  tricuspid  valve  from  stretching  of  the  oritice  occurs  commonly  as  a 
result  of  mitral  insufTlcicncy  and  of  such  pulmonary  disejises  as  emphyseum 
and  chronic  bromdiitis,  which  cause  obstruction  to  the  pulmonary  circulation. 

The  chief  si|^ns  of  the  regui^^itation  of  ttie  blood  from  the  right  ven- 
tricle into  the  right  auricle  are  as  ffdiows,  Tliere  is  a  wave  of  trans- 
mission which  gives  a  systolic  pulsalion  of  the  jugular  veins,  causing  tliein 
to  stand  out  promhiently,  especially  on  the  right  side.  This  s>'stolic 
pulsation  may  also  occur,  althou*,di  less  frequently,  in  the  livcr  fmrn  con- 
gestion of  the  branches  of  the  hepatic  vein.  Thi*re  is  a  systolic  munuur, 
rather  soft  and  low,  heard  at  the  lower  part  of  the  sternum,  the  masi- 
nmm  intensity  being  near  the  sternal  jtujctiou  of  Ihe  fiflh  or  sixth  left 
costal  cariilage,  usually  not  distrLbuted  widely,  but  in  some  cases  tran*^ 
milted  to  the  right  as  far  as  the  axilla.     The  pulmonic  second  sound  i% 
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as  a  nile,  riol  iiicreasofi     The  area  of  cardiac  duir 
of  dilatannti  of  ttie  Hglit  verilrirle,  but  m  usually 
to  the  ri^'ht  as  ^vell  as  to  the  left  ajid  downward, 
pmnounred. 

It  must  he  remembered  I  hat  tricuspid  insulTiriency  is  in  most  cases 
exceedingly  diHiiult  to  diagnost  irate  :  iii  some  cases  there  are  no  pliysical 
signs  recognizable  during  life;  in  many  cases  the  signs  are  those  of  the 
associated  mitral  lesion,  and  ttie  pnlmonic-  second  sound  remains  strong 
even  when  a  tricu-sijid  h^siun  is  found  to  be  present. 

TricuBpid  Stenosis, — Tricuspid  stenosis  as  an  accjuired  disease  in 
extra- uterine  life  is  so  very  rare  in  childn^n,  ho  uniformly  of  congenital 
origin,  and  so  very  dillictdt  of  dia^nosis^  llmt  it  need  only  be  referreti  to  as 
a  possible  condition.  Its  diagnosis  would  depend  on  an  enlarged  ri^ht 
auricle,  a  presystolic  nnimiur  loudest  near  the  ensiform  eariikige,  and 
venous  con^'estion  as  in  tricuspid  insndiciency.  lis  fretpient  association 
with  aortie  and  mitral  stenosis  makes  its  recognition,  however,  during  life 
almost  impossible. 

Pulmonary  Insufficiency  and  Stenosis. — Although  oi^nic  di^t^ase 
of  the  pyhnonary  valve  miU'  result  troni  to  lal  endocardjlis,  il  is  rarely 
acquired  in  extra-uterine  life,  and  then  oidy  in  septic  processes. 

The  diastolir  mnrniur  of  pulmonary  insufiiciency  should  he  distin- 
gruished  from  that  of  nmixv  msuiriciency  by  not  being  Imnsmitted  to  the 
carotids,  l>y  an  hyperln*|>tiie<.l  rigid  ventricle,  by  sharp  accentuation  of 
the  pulmoiue  second  sound,  by  evidence  of  septic  embolism  in  the  lungs, 
aiid  by  the  abstnne  of  the  Corrigan  pulse. 

When  there  is  pulmonary  stenosis  the  lesion  is  so  universally  of  con- 
genital origin  tliat  its  diagnosis  can  be  referred  to  what  has  already  been 
described  under  con-jeiulal  diseases  of  the  heari. 

DiA(i?ins[s. — The  diagnosis  of  rhroJii**  valvular  disease,  when  a  single 
lesion  of  regiu^atation  or  stenosis  is  present  without  an  association  with 
lesions  of  other  valves*  Is  made  by  the  physical  signs  of  the  hidlvidual 
atTeclion  which  tiave  just  been  described.  Combined  valvular  lc»sions 
are,  however,  exceedingly  common,  and  render  the  diagnosis  much  more 
difTRcuH.  Tlie  diagnosis  depends  upon  the  cimnifter  of  the  nmrmurs, 
upon  the  degree  of  dilatation  ami  hypertrophy  of  the  auricles  and  ven- 
tricles, and  upon  the  general  symptoms  refenible  to  the  circulation  and 
respiration.  Too  nnuh  importance  must  not  be  attached  to  the  pres- 
ence or  sound  of  murmurs  alone,  as  they  may  be  functional.  The  dis- 
tinction between  oigaiiic  and  rnrndional  niurmnrs  is  given  on  page  748, 

Prognosls.^ — Althougli  cluUlreu  often  show  a  wfjuderful  power  of  re- 
cuperation, yet,  unless  thi'  Icsioii  is  very  slight,  it  can  never  be  comi)lctely 
rt^covercd  from.  The  daii^'crs  IrojJi  einbiilisni  or  a  ret^urrent  endoctirdilis 
must  always  be  bonie  in  mind  as  incn^asing  the  gravity  of  tlie  pnignosis, 
but  so  long  as  ccunfjensation  is  ellicient  the  prognosis  is  good,  altltough 
murmurs  of  all  kinds  may  he  present. 
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Many  of  the  influences  wliieU  make  the  prognosis  in  later  life  biicf, 
sucIj  as  diseasi?  of  the  coronary  arteries,  are  rare  in  early  life,  Tbe  mitml 
ajid  aortic  valves  wtiich  are  most  commonly  attacked  in  the  acquired  en- 
docarditis of  children  are  the  ones  in  which  eonipensation  is  most  readily 
attained.  In  young  children,  however,  tiie  prog'nosis,  on  the  whole,  is 
unfavoiuble  in  chnmic  valvular  lesions. 

The  nutrition  of  the  rapidly  growing  heart  is  easily  affected,  aiid  dlb- 
lation  develops  rapidly.  Recurrent  attat^ks  of  rheuniatLsni  are  vei7 
common  in  children,  and  each  at  lack  increases  Itie  gravity  of  the  prog- 
nosis. In  like  manner  the  onset  of  one  of  the  acute  infectious  di^eas^ 
means  an  exceptionally  bad  prognosis  in  children  in  whom  valvnlar  dis- 
ease is  present. 

F^xtensive  pericartlial  adhesions,  insulticient  or  improper  food,  auA 
lack  of  supervision  of  the  amount  of  exercise  greatly  increase  the  risks  of 
d]Bturl>ing  the  compensation  of  the  heart, 

Theatmext  of  Chronic  Exdocaruitis, — The  indications  for  treatment 
of  chronic  endocarditis  depend  less  upon  the  ctiaracter  of  the  lesimi  llian 
upon  the  degr*:*e  of  compensation  which  is  present.  When  conipt^naititm 
is  estatilished  and  withstands  the  ordinary  deijiands  of  life,  liy^4enic  and 
prophylactic  measures  alone  are  iieeessary%  As  compensation  fails,  artiv** 
treatment  is  called  far,  and  is  directly  iiropoHinnate  to  the  severity  of  th^ 
symptonjs< 

Simple  tiyperlrophy  of  the  heart,  ItierefoRs  whether  from  endncanlial 
causes,  us  from  chronic  valvular  lesions,  or  from  exocardial  fonditioii?. 
does  not  require  the  use  of  drugs.  The  regulation  of  the  hai>its  of  life 
are  of  the  first  uiiportance.  Great  care  should  be  taken  ntit  \*i  overtax 
any  of  the  functions  of  the  body.  The  fiigestive,  nervous,  and  TTUtscular 
systems  should  be  kept  well  within  the  hmits  of  faligue.  The  diet  should 
be  carefully  regulated  according  to  the  age  and  digestion  of  the  child. 
Nervous  stmin  from  over-slutly  and  eujotional  excitement  shonkl  be  care* 
fully  guarded  iigainst.  Ont-of-donr  life  and  moderate  exercise  stionhl  b*- 
encouraged,  but  the  more  vigorous  furms  of  alhlelir  sports  should  be  pru- 
hibiled.  Each  case  nmsl  lie  judged  by  itself  as  to  the  amount  of  muscu* 
lar  work  whicli  is  pt-rmissible^  and  Uus  can  lie  deternuned  only  by  bmii- 
ning  with  tlio  nnldesl  forms  o(  exercise  mid  cautiously  iju*ivasing  (he 
aniounL  It  is  often  desii^Ie  to  insist  upon  al>sohde  rest  in  btnl  or  cm  a 
lounge  for  an  Imur  or  two  in  the  middle  of  each  day. 

Willi  the  advent  of  the  early  symptoms  of  failing  compensation  the 
cessation  of  alt  exercise  and  the  use  of  afipropriate  doses  of  nux  vondca 
and  iron  for  a  few  weeks  may  restore  the  lost  compensati<m.  If  the 
symptoms  are  pei"sislent,  the  nux  vojuica  should  be  supplanted  by  small 
doses  of  the  tincture  of  digitalis*  A  change  of  climate  is  sonM'tinics  to 
be  recommended  in  tliose  cases  in  which  the  failure  of  compensation  is 
slowly  |»rogressive. 

Acute  dilatation  may  come  on  suddenly  with  bid  few  premumtor 
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iploiiis.  Ttu*  tnjalnu'Ml  is  iheii  absohiti^  rost  iti  bed  ami  aciive  stiiim- 
inn  by  Ihe  use  of  stn^elmine  and  digitalis  m  dosi's  as  riHtvimnended  on 
page  470.  Brandy  or  aroniatk  spirits  of  ammonia  are  useful  to  bridge 
over  a  t-risb,  and  not  infnM]ucntly  siiiall  doses  of  inorjjJiinp,  jjtiarded  with 
atropine,  given  subrutaiifously*  ran  advantageously  precede  Ibe  use  of 
the  cardiac  stimulants.  Digitalis  and  strychnine  ai\%  however,  the  drugs 
on  which  most  reliance  can  be  placed  in  all  ttie  stages  of  a  broki^n  norn- 
pensatifML  As  the  cardiac  weakness  increases,  special  symptoms  arise 
wllich  demand  special  treatment* 

I)^»pmen, — Wtien  the  dyspna^a  becomes  troublesome,  the  child  should 
be  propped  up  by  means  of  (unows  or  a  bed-rest  into  a  semi-upright 
posit  i(in.  The  cansi*  uf  I  lie  dyspn<ra  sluKild  be  delerminrd  if  [lussible, 
remembering  that  it  may  be  due  to  flatulency,  hydrothontx.  hydroperi- 
cardinrn*  ascites,  or  (edema  of  ihe  lungs.  If  it  is  of  gastric  orij^Hn,  the 
digestive  disturbance  should  re(*eive  appropriate  treatments  both  for  the 
relief  of  the  hnniediate  symptoms  and  the  prevention  of  its  recurrence  by 
tlie  [jroper  change  in  Itie  diet,  Hydrothorax,  if  present,  may  rerpiire  re- 
peated tap])ing,  bnt  this  is  of  mre  occurrence.  The  mhmn  of  the  lung^ 
as  evidenced  l>y  the  dyspno-a,  t'ough,  and  physical  signs,  is  best  controlled 
by  sfinnilalion  of  the  heart  rather  than  by  treatment  directed  to  the  lungB. 
Wlien  the  dys[inuea  is  apparently  due  to  high  blood-lension,  tite  use  of 
nitroglycerin,  in  doses  such  as  are  prescribed  on  page  47U,  will  often 
meet  the  requirements, 

VomUlmj. — Vomiting  is  ojleii  a  diUlcult  s}^nptom  to  control.  If  it  is 
due  to  venous  stasis,  digitalis  will  orten  a^'t  well,  but  tJie  vomiting  may  in 
itself  be  an  early  indication  of  ttie  over-action  of  digitalis.  If  the  vomit- 
ing is  persistent,  it  may  be  necessary  to  omit  all  food  by  the  stomach* 
Cracked  ice  in  some  simple  ctiaiiged  water,  or  hi  champagne,  or  in  milk 
and  lime- water,  can  be  used  until  stronger  food  is  tolerated. 

DrQpmj. — ^The  successful  treatment  of  dro[»sy  depends  upon  Ihe  re- 
cuperative power  which  remains  in  the  lieart.  Digitalis  is  of  the  utmost  use, 
and  should  be  given  in  sutTiciently  large  doses  to  produce  a  decided  ettect, 
but  with  careful  attention  to  its  physiological  action.  Its  diuretic  proper- 
ties may  be  increased  at  limes  by  ginng  it  with  small  doses  of  calomel 
and  caffeine,  providing  ttie  kidneys  show  the  evidence  only  of  passive 
congestion.  Saline  cathartics  can  be  given  to  diminish  the  fjedema  by  de- 
pletion. It  is  often  desirable  to  promote  catharsis  and  dhiresis  on  alter- 
nate days.  If  ascites  or  liydrothorax  is  excessive,  the  fluid  should  be 
aspimted  at  once,  as  delay  may  prove  serious.  The  quantity  of  urine 
should  be  carefully  noted  wlicri  digitalis  is  being  given.  An  incn^ase  in 
the  quantity  should  follow  itsadunuistration.  When  the  urine  diminishes 
steadily  in  spite  of  the  digitalis,  we  should  watch  carefully  for  other 
symptoms  of  the  cnimilative  actioji  of  the  drug.  Diuretin  in  doses  of 
(>A  to  (X6  gramuje  (5  to  10  grains)  is  a  valuable  ctiuretic  in  all  forms  of 
cardiac  drapsy,  and  may  be  given  alone  or  with  digitalis. 
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Xerroun  Sipupfoim, — Tlie  nervous  symptoms  of  restlessness  and  iri- 
sonmia  may,  if  moderate  in  de^ee,  be  controlled  by  trional  or  the  bro- 
mid(»s,  0.12  to  0.3  granmie  (2  to  5  gmins) ;  more  frequently  they  i-equire 
the  use  of  morphine  combined  with  atropine,  which  are  the  most  effective 
remedies  we  have,  but  require  good  judgment  in  iheh*  use. 

Finally,  it  is  of  the  greatest  importance  that  a  child  with  a  chronic 
valvular  lesion  of  the  heart  should  be  kept  under  medical  supervision 
even  during  the  hitcTvals  of  complete  compensation.  By  douig  this  we 
are  frequently  able  to  detect  changes  in  the  condition  of  tlie  heart  before 
the  mother  herself  becomes  aware  of  them,  and  by  attention  to  the  prin- 
ciples already  outlined  we  may  often  avert  the  serious  consequences  wliich 
follow  neglect  of  treatment. 

FUNCTIONAL.  DISEASES  OF  THE  HEART. 

By  functional  diseasi*  of  the  heart  we  mean  that  there  are  no  patho- 
logical conditions  present  beyond  a  weakness  of  the  cardiac  muscles  and 
possibly,  in  some  cases,  a  slight  degree  of  dilatiition  of  the  cavith^s.  it  is 
a  condition,  therefore,  represented  by  symptoms  rather  than  by  physical 
signs,  with  the  exception  that  in  many  cases  cardiac  murmurs  are  pn^sent. 
It  is  rare  to  meet  with  functional  cardiac  disturbances  befon*  the  middle 
period  of  childhood,  but  they  increase  in  frequency  as  pul)erty  is  ap- 
proached. 

Etiology. — Functional  cardiac  disturbance  may  occur  in  tlie  course  of 
such  neuroses  as  cx(jphtlialmic  goitre.  Again,  it  may  arise  from  poor  food 
and  liy^M(Mie,  from  a  lack  of  sulficient  out-of-door  exercise,  and  from  over- 
strain in  school  life,  leading  to  malnutrition  with  nervous  (exhaustion.  It 
may  also  result  irom  the  usi»  of  such  cardiac  irritants  as  tea  and  cort'cc. 
and  may  follow  or  occur  in  the  coui*s(^  of  any  of  tlu»  acute  diseiis(^s.  The 
various  forms  of  anaemia  may  produce  functional  nuirmurs,  known  as 
fuemir  tnKnuurs. 

SvMiToMs. — The  chief  sym|)toius  an^  palpitation,  a  weakened,  im^gular 
pulse,  attacks  of  dysputea  and  fainting,  and  cardiac  murmurs.  Tlu»se 
attacks  occur  in  paroxysms  and  are  not  associated  with  the  physical 
sij^ns  of  oi-ganic  cardiac  disease. 

Of  es|)ecial  interest  an»  the  cardiac  murmurs  of  functional  origui,  as 
they  sinnilate  closely  and  nuist  b(»  differentiated  from  organic  murmurs, 
whether  congenital  or  ac(|uire(l.  These  functional  or,  as  they  are  soni*'- 
times  called,  ha*rnic  niunuurs  are  variable  in  character  according  to  the 
position  of  the  child,  and  may  sonnet imes  be  intensilied  by  the  pn»ssurt*  <»f 
the  stethoscope. 

According  to  .lacohi.  Stelfen,  and  llochsinger  they  may  also  be  caused 
by  the  irritation  resulting  I'roin  <leforinity  of  the  thorax  such  as  occurs  in 
rhachilis. 

l)i.\(i.\osis. — In  the  great  niajorily  of  cas«'S  functional  munnurs  an»  sys- 
tolir.  soil,  though   they  may  he  very  loud,  and  are  heard  best  in  the  pul- 
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monic  area.  They  an*  ^\ii  to  bo  asswialed  witli  aiuriiiia,  an*  evanesce  lit, 
are  nut  connected  with  rardiac  onlarj^ement*  and  are  not  acuonipanied  by 
an  accentuated  pulmonic  second  sound  or  by  general  systemic  venous 
engorgement. 

While  these  functional  murmiii's  may  bo  tninsiuitted  in  all  directions, 
and  are  often  associated  with  loud  limits  in  the  vessels  of  tlie  neck,  yet^ 
as  a  rule,  they  do  not  show  their  maximum  intensity  at  the  heart's  apex  and 
are  not  transmitted  ilistinctty  to  ttie  axilla  and  back.  The  systolic  mur- 
niurs  lieanl  occasionally  over  the  anterior  fontanelte  in  infaidsare  probably 
arterial 

In  contradistinction  to  fimctionat  ruuriniirs,  or^nic  nuirmursare  usualty 
rougiier  and  ujore  musical,  are  distincily  tmnsnjitteti  to  ttie  gi^at  vessels 
of  the  neck  or  to  the  axilla  and  back^  may  be  heard  with  maximum  in- 
tensity over  any  part  of  the  canhac  area  corresponding  to  the  various 
valves,  are  rarely  loudest  in  the  puluionic  area,  and  are  usually  associated 
with  an  ealaip?d  canliae  area,  accentuated  pulmonic  second  sound,  and  in 
many  cases  with  general  signs  of  systemic  stasis,  such  as  cough,  haemop- 
tysis, oedema  of  the  lungs  and  extreniities,  ascites,  and  cyanosis. 

Prognosis, — ^"["he  prognosis  iii  the  cases  in  which  there  is  no  organic 
disease  of  other  oi^gans,  or  when  the  disease  in  which  they  occur  is  be- 
nign, is  exceedingly  good,  i>rovided  that  the  appropriate  treatment  is  rigidly 
carried  out* 

TREATMEjn*, — During  the  attack  mild  stuiiulants,  such  as  aromatic  spirits 
of  ammonia,  should  be  given,  and  if  there  is  a  strong  nervous  element  the 
bromides.  In  prolonged  attacks  digitalis  in  small  doses  is  indicated,  and 
in  some  cases  strychnine. 

When  a  cause  can  be  detected,  such  as  aniemia,  it  should  be  treated 
witJi  iron  or  arsenic.  When  no  especial  cause  can  be  found,  all  cardiac 
irritants  sliould  be  avoided  and  careful  directions  given  as  to  study,  exer- 
cise, diet,  and  general  hygiene. 

The  following  case  was  one  oi'  primary  malignant  endocarditis  with 
'  Mcondary  infection  of  the  pericardium,  mediastinum,  veins,  lungs,  pleurae, 
and  spleen. 


I 


A  boy»  four  years  old,  wm  allacfeed  one  month  previously  wUh  ft^ver,  thirst,  and 
pain  m  UU  knees,  Lnler  hi^  fi?et  beeiime  pajnfyl  and  swidleii,  and  oltipr  joinb  werv 
sncci'$sivt*ly  invfilv**d*  He  cimiplaiiied  of  p,T.ln  iii  Ltie  tjack  of  his  iieLb  and  along  his 
ftptni^.  One  week  before  eiileririg  the  hoapitnl  he  began  to  have  moderale  but  inces- 
sant eboreie  movctiienls,  and  ^howeti  mticdi  incoiirdination  of  m^isticalion  and  articn- 
lalion. 

A  physical  exanunatinii  slnnvt^d  Uie  lun^^s  tn  he  normal,  U*e  ariia  of  cimliac  diil- 
ness  iomewhiil  intrfa^wd  Ui  (hf  lefl  of  Ihe  mammilhiry  line,  and  a  systoUr  inurniural 
the  apex*  IrajjanuUed  lulo  the  axilla  and  back.  On  the  to  I  lowing  day  a  pericardial 
rrietioii*sound  was  heard  just  above  the  left  nipple,  accompanied  by  precordial  pain. 
Two  wet^ks  later  the  choreic  Bytuph>nis  disappeared,  and  Ihe  temperature  became 
normuh  The  area  of  cardial-  dnliiess  did  nol  extend  under  the  slernuin.  tiut  was 
founii  lo  correspond  to  the  impulse  of  thi.^  heart*  which  was  L4  em.  (A  inch)  tmlside 
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of  tlu*  k*fl  mnrii miliary  line.     Duririfr  the  last  week  of  its  life  tbe  child   becaroe  vmj' 
wo:ik*  hint  rnurkeil  dyspnoefi,  iiiui  showed  signs  uf  t^ffusiou  in  thr  right  jileural  c^iuly, 
but  prpi!ieiited  lui  other  ^yniptunis. 

The  pf*s^l- mortem  exiimiriciUun  showed  that  botli  pleural  cavilieB  (-ontaiiied  cuu^id- 
erahk  bluiMi^stamed  Huid,  in  some  places  (here  were  adhesions  of  Ihe  parietal  and 
visceral  layers^  in  others  there  was  slight  hhriniMjg  exudation  over  the  surfacies  of  the 
lunt^.  On  seutmn  bolh  Utngs  showed  eojija'i^tion  and  itreiis  of  broncho- pneumonia.  TU** 
anterior  Jin^diiistinoni  wajs  injected,  and  some  of  I  be  [nedisustinal  i^lamlji  wert!  enlar^L 
The  purietal  layers  of  the  pericardiuni  an<l  pleuni- were  adhifrent  and  thickened.  The 
hfart  was  enlarged,  and  in  places  the  myocardium  wii^^  distinctly  suft  and  pale.  Along 
the  fr^-e  border  of  the  right  auriculo-ventdcular  valve  there  w^ere  a  few^  fresh  vegeta- 
tions. Thn  tell  side  of  the  heart  was  dilated.  The  edge  of  the  mitral  valve  was  Uiirk- 
ened  and  eroded*  8  in  a  11^  whitisti  poinls  con  hi  l^  seen  beneath  the  endocardium,  both 
on  tlic  walls  and  on  the  papillary  muscles.  The  a<irt.ic  valves  showed  a  few  flbrimms 
deposits  rtt  ttje  ed^es  of  contact.     The  coronary  arteries  were  normal* 

The  spleen  and  lyrnph-jjlands  were  ejilarged  and  soft.  The  liver  showed  cuogestjoo. 
In  the  left  jugular  vein  w^as  found  an  adlierent  thrombus  which  extended  down  into 
the  subclavian  vein,  the  innominate  vein,  and  the  superior  vena  aiva,  eompletelf 
obliterating  them, 

Micruscopic  examinations  showed  Ihe  infection  to  1h*  due  lo  streptococci  and  tite 
vegetations  on  the  njitral  valve  lo  be  distinctly  verruci^se.  Pore  cultun^s  of  s^lreptoeocd 
were  obtained  from  the  lungs,  pericardium,  bronchial  lymph-g^lands,  and  spleen  ;  the 
other  ori?ans  were  sterile. 

Dr.  Councilman,  wim  performed  the  autopsy,  considered  the  endocarditis  primary 
and  of  the  mahgtmnt  type,  with  a  seconilary  infection  of  the  lung.  The  mode  of  in- 
fection was  j)robably  from  the  heart  to  the  piM'icardium,  thence  to  tlie  media^^timini^ 
with  Ihronibosis  of  the  Yt;ins^  from  which  the  infection  was  ciirried  t»>  tlic  Uwi'^i,  st^tlinir 
np  a  broniho- pneumonia,  wliich  in  its  gross  and  microscopic  appetirance^  ditleped 
from  the  ordinary  broncho -pneumonia  of  infants. 

The  next  case  illustrates  simple  acute  endocardilis,  followed  by  dila- 
tation of  the  heart  and  loss  of  coiiipensalion, 

Fi€i.    153 


V 


Ai^ule  enUocftMiU^,    ^itml  inj^uificlt^Dey.    Lack  jjf  cumtJtiisatujru    Ortlit>Hii*u      K  nviU*.%  *  vi-arn^d. 

The  child  was  nine  years  old.  and  although  stie  had  always  tieen  delicate  sht*  h»d 
never  had  any  especial  disease  until  two  weeks  previously,   when  shi*  was  ait^icltd 
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wUli  ft'Vi^r,  paipilalinn,  cough,  arvd  a  mpiilt  irregular  pulse,  On  iMitpritig  Uie  hospital 
»lif  wtxs  cyiinotit%  Uw  lacv  aiuJ  extrernilies  were  culd^  i^ml  there  w;l&  considemtUH  jirtiHii* 
titfitce  tirer  llie  cardiac  region.  The  restmaiice  of  the  lungs  was  niirmali  hut  th<*re 
^ere  a  tt*w  moist  fdles  at  both  basei^,  Thi*  inipulsie  of  the  lieurt  was  in  the  fifth  left 
ititefspure,  1.4  cm.  (}  ineh)  outside  of  tlie  mamniillary  tine,  and  there  Wiis  a  marki'd 
thrill  with  a  systolic  iiiurmiir  transmitted  into  the  axilla  and  heaitl^  distinctly  in  the 
bAck.  The  liver  was  slighlly  enlargeil  The  ten»perature  duriiij^  the  acnle  inflamma- 
tory stage  of  the  endocarditis  was  nnideralely  elevated,  reaching  38,8**  l\  (102**  F. )  on 
tlie  fourth  day«  and  gradually  suhsiding. 

The  Impulse  of  the  bearl  was  scarcely  perceptible.  The  area  of  cardiac  dulneas 
extended  to  the  right  edge  of  the  sternum,  and  slightly  heynnd  the  rij^ht  sternal  line 
beneath  the  third  intercostal  space. 

The  case  ilUvstrates  an  attack  of  acute  endorarditis,  either  primary  In  character  or 
mc»re  probal»ly  in^irnirted  upon  a  chronic  endocarrlitif^,  which  had  never  ^iven  rise  to 
symptoms,  iis  the  limits  of  compens:ition  had  never  before  been  disturbed .  The  acute 
iiijlammatory  slsige  passed  ;  dilatation  took  place^  and  there  was  marked  failure  of 
ftttnpensatinn^  shown  by  the  feelile  impulse  of  the  heart,  the  weak  and  fluttering 
pulse,  the  cold  and  blue  extremilies,  the  orlhopn<ea.  and  the  lendency  to  ted  etna  of 
the  face,  legs,  and  feet.  Fig*  153  reprefM^nls  Ihe  position  whicli  the  child  iissnrned  on 
her  rijijht  j*ide,  supporting?  ber^telf  with  ht^r  arms,  and  shows  her  anxious  expression  as 
she  endeavored  to  keep  herself  in  a  pfisition  »n  which  she  could  breathe  easily. 

The  followin>y  case  illustmU-s  the  condition  of  [jure  initi*al  stenosis, 
with  periods  of  broken  competisatioii  alternating  with  periods  of  re- 
established compensation  : 

The  tioy,  who  was  ekvpn  years  old,  had  n[ieaBleg  wIiqii  he  was  an  infant,  diph- 
theria when  he  was  three  years  old,  and  pertussis  when  be  wa«  four  years  old.  He 
had  alwjiys  t»een  well  until  he  Wiis  nine  and  a  half  years  old»  when,  after  indeJinile 
pains  in  his  jojnls,  accouipani*^d  t>y  no  swidling  and  not  sufttciently  severe  to  confine 
him  to  l»ed,  be  l>ej^n  to  have  dyspmea  on  exertion,  and  cardiac  pain,  cough,  cyanosis, 
and  considerable  loss*  of  weij/ht*  An  examination  of  the  h^art  showed  the  area  of 
absolute  dulness  to  be  dt*cidedly  increased  to  the  IcE.  A  loud  presystolic  murmur  was 
hrtard  al  the  api*3£,  limited  in  lis  extent  and  accompanied  by  a  thrill  and  a  sharp  tirst 
sound.  There  was  no  systolic  murniur  and  no  i»dema.  The  physical  eiamination 
5bywr*d  nothings  tdse  of  siyrnilkance. 

In  (be  course  of  two  monttis'  treatment  compensation  was  estaidished,  but  the 
Imy  relumed  to  the  liospitid  from  lime  to  time  with  tlie  same  symptoms  which  liave 
lj**en  descrilied. 


In  the  next  case,  in  contrast  to  Uie  one  just  given^  we  see  the  symp- 
toms of  a  mitral  stenosis  conibmed  with  mitral  insutliciency. 

The  child  was  a  girl  of  thirteen  years.     When  eleven  years  of  age  she  had  an 

attack  of  rheumatism  followed  by  dyspntea  on  exertion,  and  at  times  oedema  of  the 
feet.  A  week  before  1  saw  ber  she  Wiis  takeik  with  paiti  in  the  reg-lon  of  the  bearl, 
p^j  ^pvere  thai  she  could  not  sleep.  On  entrance  to  I  be  hospital  her  temperature  was 
38.5*"  C.  (10L2*  F,),  her  pulse  104,  and  her  respirations  6.^>,  The  physical  exami- 
tiatioii  showed  the  apex-t»eat  to  Ij^  ItL  the  fltlh  interspace  in  the  mammillary  line.  The 
anea  of  cardiac  dulness  was  enlarg:ed,  extending  to  the  upper  bonier  of  the  third  rib 
and  almut  5.3  cm.  (2  inches)  to  the  left  of  tlie  manimillnry  line,  and  about  a  linker's 
biKHidlb  U*  (be  right  of  the  rijfhl  borcb'r  of  the  sternum,  A  presy^^lolie  murmur  .^vas 
heard  a  I  the  apex  iind  was  confined  to  a  limited  area,  while  a  systolic  murmur^  also 
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hen  111  al  the  apex,  wa^  UamimiUed  io  the  uxilLn  and  back^  Tlir  {iuIiikiiiI^^SSSSS' 
aouvid  Wiis  at'cetiUialf^iL  In  I  his  ivspect  the  plij^iral  signs  were  atigiitivi?,  li^,  tii  ^pitu 
of  Uie  tiJHrked  hypt'rtn>jdiy  urul  dilaldlioh  ufthe  lif'iirt,  ctHnpensation  iif  the  riifht  tie^rl 
was  :«uflictent  to  prevent  Iht?  re«uH'*  of  v**n(>us  ijsUijis* 

Four  Wi-H'ks  ljil<*r,  after  l>eiinf  treated  hy  complete  resi  in  bed,  the  cardiac  syta|»lom^ 
almost  entirely  disappeared,  the  area  of  cardiac  dulne^s  was  iriuch  dimijiislieil,  th»> 
murmurs  were  legs  dislincl,  Jind  the  child  lefl  the  tjot^pilal  much  irn proved. 

The  next  case  (Fig,  154),  a  boy,  ten  yeai^  old,  is  iiititrt>stiji^  as  ill  us* 

trating  several  t'liarafteristit's  (if  cardiac  disease  in  eai*ly  life. 

When  eijjhl  yei^rs^  old  he  entered  the  hospital  with  marked  ct^dema  of  llie  Ikce, 
body,  jMid  hmhs*,  as^^-ites,  a  slight  aniount  of  fluid  in  Iwili  pleural  cavities,  and  a'dema 
of  ttie  biiJiTH,  There  was  no  definite  history  of  rtti-umatisni  nor  any  other  canst*  fur  Ihc 
cardisie  disieiL^e  whicli  was  causing  thejae  symptoms,  and  wbifdi  hatl  appart?nl|y  de* 
veloped  insid loudly f  although  if  he  had  been  under  closer  otiservation  u  definit4< 
period  of  onset  would  probahly  have  been  discovered.  The  inipube  of  iba  hearl  was 
found  to  be  I A  enh  (i  inch)  outside  of  tlie  mannnilhiry  line  in  the  iifth  left  interspace. 
The  area  of  cardiac  duhiess  was  soinewliat  increased-  There  was  a  loud  sy^^lobc 
murmur  at  the  cardiac  apex  transmitted  to  the  axilla.  The  pulmonic  second  snuiid 
wasj  much  accunlualed.  Fig,  155  was  taken  at  that  lime,  and  shuu^  I  lie  nnirked  etiiemji 
of  the  legs  and  the  nmch  distended  abdomen.  He  was  trt'aled  hy  complete  rest  in  bed 
for  five  weeks,  and  in  the  beifinning  digitidis  was  adiriinistered  until  the  urine,  which 
was  lessened  in  quantity,  h^id  increased  and  the  a^dema  of  the  lunj^B  bad  dis;ippearcd, 
(hi  enterinij  the  hospital  llie  ascites  was  mmioved  by  pamcentt?sis  ahdomiuis.  Under 
Ibis  treatment  the  chihl  rapidly  improved,  ttie  general  fcdema  disappeared,  Ihe  brer 
returned  to  its  normal  sm\  the  area  of  cardiac  dulne^s  wa^  markedly  decnntu'd,  tbe 
cardiac  murmur  became  less  marked,  and  six  weeks  from  the  time  when  lie  enten?il 
the  hiispihd  complete  compensation  was  established  and  he  led  the  hospital  jieemit^riy 
J  perfectly  well. 

After  IfavinK  the  hospital  the  boy  was  reported  to  have  been  very  well,  except  thul 
he  could  not  play  or  w^ork  hard.  Two  w^eeks  before  his  second  entrance  he  was  atliick*'d 
with  fever »  precordial  distress,  and  cardiac  pain  ;  later  he  be|:aii  to  have  oedema  of  Uie 
feet  and  dyspna*a.  From  that  lime  be  grew  progressively  worse,  and  tris  case  ill ustrati*^ 
a  fresh  attack  of  endocarditis  supervening  on  an  old  chronic  endoc;irditis  (endocarditis 
recurrens)  and  resulting  in  a  disturbance  of  ttie  previous  coinpensid  ion.  He  had  or- 
thopncea  lo  such  an  extent  that  he  was  uiiabb?  lo  lie  dovvir  in  bed.  and  had  to  be  con- 
tinually watched  by  a  nur^t^,  as  he  frequently  had  attacks  of  eicessive  pjiroxygmiil 
dysipniea  which  wei-e  liable  to  prove  fatal.  There  was  cyanoi^is  of  the  lips  and  bands 
and  marked  general  ledema.  The  skin  of  the  nose  and  extrt*mities  was  cold.  The 
impulse  of  the  heart  was  felt  in  tlie  j^ixth  lefl  interspace  2.8  cm.  (1  inch)  beyond  Itie 
mam  miliary  hue.  The  area  of  canliac  dulness  extended  bencadb  the  sternum,  and  at 
the  tliird  intercostal  space  extended  1.4  cm.  (J  inch)  to  ihe  ri^'ht  of  the  ^tenmm, 
tiictu'e  upward  in  a  curved  Hive  across  tlie  upper  part  of  the  sternum  to  the  sei-ond  rib. 
and  ttten,  keeping  outside  of  the  mammillary  line,  descended  and  joineil  tbe  poitil  of 
cardiac  impulse.  There  was  a  loud  sysslolic  murmur,  betird  most  distinctly  at  tlie  apex, 
but  transmitted  over  the  whole  cardiac  area  and  thr^iugh  the  axilla  to  the  back-  The 
pulmonic  second  sound  was  accenluatt*d.  The  aortic  suundi^  were  weak.  Then? 
were  numerous  moist  rales  heard  in  all  parts  of  the  Jungs.  Thf  p«*rcussion  of  th# 
lungs  was  r*'sonant  everywhere  except  in  the  low i-r  parts,  whert*  tlieru  seemed  tii  tie  « 
slight  amount  of  fluid  in  hfdh  ph^unil  cavities.  The  liver  was  enlnrged  so  that  it  ex- 
tendeil  7.S  CUL  (8  inches)  he  low  the  margin  of  the  rit>s.  Ascites  wiis  pres«ent,  the  fluid 
rising  to  atwul  Ibe  line  of  tbe  umbilicus.     The  spleen  was  normal  in  sixe.     Tbe  child 


I 

I 
I 


AL'yUIHED    DISEASES    OF   THE   HEART. 


753 


was  paaisin^r  iMity  n  ^iii;ilL  iiiHouiil  oi  untie,  wljicti  cfNjluiiit<il  a  trace  of  iilbuuiiu.  Tht* 
eardiae  a  ltd  lie]iutic  ureas;  (»f  iJti  lueses  iind  tli**  upper  border  of  the  ascites  liave  be*?n 
mnrkoi^  I7  hUifk  li »»»*»,  tht^  11  virgin  i>f  ttu*  viU^  by  broken  lines,  the  (Hiitit  of  runliae 
Impulse  by  a  bluuk  ring,  and  Ibe  redeunilou!^  nlles  Id  the  cbet^t  by  smaller  blaek  riitg^. 
The  prognoi^ls  in  Ibis  nise,  all  ho  ugh  very  serious,  ah  he  wa^  liiible  to  die  suddeidy  at 
any  Uioe  if  extni  blood-pressure  shouUl  be  brought  to  be;ir  upon  the  dibited  and  crip- 
pled beart,  was  tJoL  entirely  unfavoraliUs  as  be  had  previously  sbf>wti  i^ueh  great  power?* 
of  coi«peu«alio»  ami  riH'iipenitiou.  A^  tbert?  w;w  no  great  dislenlion  of  Ibi'  abdomen, 
the  ascites  wm  not  retuoved  l^y  particuntesij?.  He  was  given  infus^ion  id'  dij^itaHs,  S.7/) 
c,c,  (I  dmcbm),  every  three  boars,  and  diuretin,  0,36  graimne  (6  grains),  onre  iu  six 
bo^rf  as  a  diuretic.      Hi^^  diet  was  ml  Ik, 

Wilbiii  tbrty-eifht  hnur-s  mpid  reliel"  wan  obtained  from  the  urgent  symptoms,  and 
at  Ibe  end  of  three  weeks  the  (t^d^*inii  of  tlie  lungs,  the  general  ledema,  arid  the  ascitej^ 
had  disappeared  entirely.  Tlie  urine  became  normal  in  quantity  and  free  from  albtj- 
min.  One  week  later  he  was  well  enou^ih  to  be  out  of  bed  for  an  hour  each  d:iy.  but 
at  that  time  the  heart  and  liver  were  still  enlarged,  as  shown  in  Fig.  156. 
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Rpttirttlnif  fwiBpiiikiatiou,     EiUftfK^"'!  livt-r.     Kn- 


Brcikeii  Unv  Itirlji'iite*  i'n!fiiiiit£^<ct  luiirl.  HUwk  \iu*t 
Uulirnwa  mrva  of  CitriJUir  didncs*  wiili  renjriiwl 
and  eomplfte  ofjiiipcnsatlon. 


Some  weeks  later  th»'  liver  regidned  lis  iifjnnal  ^iz*?,  andslill  later  the  cardiar  area 
of  dulnes**  was  found  !♦"  h*^  murh  reduced  and  in  the  vertiral  line  ahnost  normal.  Fi|^. 
157  show9  the  enlarged  heart,  which  per^^istecl  longer  tluin  the  enlarged  liver,  and  is 
represented  by  a  broken  line  ;  the  area  of  dulness  of  the  heart  as  it  appeart^d  when 
be  left  Ibe  bo«pilal  is  shown  by  a  black  curved  litu^ 
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DISEASES  OF  THE  PERICARDIUM. 
The  relations  of  the  infant's  pericardiuni,  so  Ikr  as  1  have  been  able 
to  fletcrnune  by  lln*  itisst^ftion  of  sixteen  infants  of  flilTeni^nt  ages,  liui's 
not  differ  froni  tliose  of  tlie  adnIL  Tiie  annnint  of  fluid  whieh  noriitally 
(jtTurs  in  an  infant  s  imricanliinn,  aithouji^h  of  vuriaijle  (juantity,  is  |in)l>ably 
under  6  ex.  Hydroperieardinni,  pneumoperir'aiHliuni,  and  heemoperiear- 
diuni  are  so  very  rare  that  they  need  merely  be  reftTred  to. 


AOOTE    PHRIOAKDms, 

Etiology, — Acute  periiarditis  may  <reenr  at  any  pc^rind,  but  tJie  earlier 
the  age  tJie  less  ollen  Is  it  met  with*  It  has  been  found  in  tiu-  fo*hi^  and 
in  the  new-bom.  It  is  generally  the  result  of  an  infeetive  process,  which 
may  be  priniai7  or  secondary,  li  may  arise  also  as  a  ref^nlt  of  dkert 
extension  of  an  inilanuiiation  from  the  pleuras  inediastinnru,  and  adja- 
cent tissues. 

Various  bacteria  liave  been  denionstrated  iti  tlie  intlainniatory  prori- 
ncts  of  pericai*ttitis  and  in  the  pericardimn  itself,  althou^di  they  are  not 
always  connected  in  a  specific  manner  wiUi  the  disease.  Different  kintis 
of  streptococci  and  staphylococci  are  found*  The  pneumocoecus 
frequently  occurs  in  cases  rollowing  pneunioiiia^  and  is  also  found  ind»*- 
penderdly*  Tubercle  bacilli  have  been  demonstmted  in  luberrular  pi>ri- 
CEirditis,  and  the  pericardiuni  shows  an  especial  teiulency  to  ttie  invasion 
of  tliis  liacillns  foliowing  tuberculosis  of  tlu^  pleura.  Tuberculosis  as  a 
primary  disease  is  even  mure  rare  in  the  child  than  in  the  adult. 

In  the  new-bom»  pericarditis  may  be  the  result  of  a  septic  condition 
fo!lowin|7  infeclion  of  the  conh  At  titnes  it  follows  jjentjstitis  ami  ostitis 
in  young  cliildren,  lu-re  also  jirobably  being  associatei!  with  scptir  infec- 
tion Traumatism  may  also  be  a  cause  of  pericarditis.  Filteuinalistn^ 
especially  after  the  third  or  fourth  year  of  life,  gives  rise  to  as  much  jieri- 
endocardial  disease  as  at  a  later  period*  The  inflannnatory  lesions  may 
arise  before  tbe  rheumatisin  has  appeared  elsewhere,  and  ttie  iidensity  of 
the  arthritic  pain  and  the  imnkber  of  joirds  atleeted  do  not  correspond  to, 
or  rather  do  not  influence,  the  frequency  of  the  pericardial  «*omplication, 
hitlannnation  of  the  pericardium  is  also  frequently  associated  with  pneu- 
monia. It  may  be  secondary  to  any  of  the  eruptive  fevers,  but  occuts 
most  frequently  as  a  ctmiplication  of  scarh^t  feven  Wlien  it  occiu^  in 
Uih  latter  disease  it  appears  usually  in  llie  second  or  tliird  week  of  Uie 
attack. 

Pathologv, — Pericarditis  may  be  circumscribed  or  difTuse,  and  there 
appears  to  be  no  essential  ilifference  between  the  patliottjgiial  conditions 
allt cling  tlie  pericardium  in  early  life  and  those  which  occur  later,  Tlie 
perimrfiUiJi  mcra  of  the  atUjIt  is  compandivety  unusual  in  the  child,  in 
whom,  as  a  rnk\  an  exudation  i>f  greater  or  less  exteid  alnu^st  always 
takes  place.    Tlie  exudation  may  be  sero-tibrinons,  henmrrliagic,  or  puru- 
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ImL  Not  only  is  the  lendent-y  to  exudation  in  the  eliild  greater  Uiaii  in 
the  ad  nil,  btil  its  foniiation  is  diaraetemed  by  greater  rapidity  and  is 
iiioiv  likely  to  be  |iijrnleiit-  A  perieardial  exudation  tinged  with  blimtl  h 
nul  uneoninion  in  early  life,  and  is  nol  neeessarily  so  significant  of  tuber- 
culosis as  is  a  pronounced  lieinorrhagic  exudation- 
Acute  Plastic  or  Dry  Pericarditi©* — Svmi^ums* — The  symptffnts  of 
acute  plastic  or  dry  pericarditis  are  often  so  nnld  as  to  be  overloijked* 
There  luay  be  slight  precordial  |jaiu  and  pyrexia.  The  el jarrtct eristic  |jhysi- 
ral  signs  are  represented  by  adoidjle  lo-and-fro  nujnuur,  wliieli  is  not  ex- 
actly syncbronous  with  systole  and  diastole,  is  more  superficial  than  an 
endocardial  nmrmur,  and  is  of  a  rubbing  or  grating  <*iiaracler.  The 
sound  is  localized  in  a  small  area,  is  not  transmitted  as  in  endocardial 
murmurs,  and  does  not  replace  the  bearl-souuds.  The  murmur  is  at 
times  intensified  by  pressure  with  the  stetlioscope.  Tiiese  s^ns,  however* 
are  of  temporary  duration,  as  a  rule,  as  the  exudation  of  ftbrin  is  mmn 
followed  by  that  of  fluid.  In  many  cases  in  early  lite  friction-sounds 
and  endocanlial  niunnurs  simulate  each  oilier  very  closely. 

Acute  Pericarditis  with  Exudation.^-SYMProMS.^ — The  subjective 
^yni|4oms  of  acute  |>rri(arditis  with  exudation  in  infancy  are  very  in- 
definite, and  throughout  childhood  this  latency  of  tlie  early  symptoms  is 
fio  marked  and  occurs  so  frequeiilly  Ihat  it  may  be  said  to  be  chanicter- 
istic  of  the  symplomatologj^  of  pericarditis  in  early  life.  It  is  so  dilficult  to 
locate  pain  when  it  occurs  in  the  infant,  and  a  tumultuous  action  of  the 
heart  with  general  circulatory  disturbance  is  so  commonly  the  njsult  of  a 
diseased  condition  outside  of  this  central  organ,  that  it  is  impossible  to 
formulate  a  practical  general  symptomatology  for  the  onset  of  the  disease. 
When,  however,  the  disease  has  progressed,  dyspna^a  and  orthopnaa 
become  marked.  Large  exudations  appear  to  affect  the  functional  activity 
of  the  heart  num*  rapidly  in  children  than  in  adults,  and  to  occasion  earlier 
the  signs  of  disturbance  of  the  ckiulation,  such  as  cyanosis  and  coldness 
of  the  nose  and  extremities.  Dinnnution  in  the  amount  of  the  urine, 
with  a  corresponding  increase  in  the  urine  as  the  exudation  decreases,  has 
been  noticed  in  children. 

Physical  Siuxs. — The  usual  physical  signs  supposed  to  be  cliaracter- 
istjc  of  pericarditis  are  often  verj^  misleading,  and  when  a  piTicanlial 
friction-sound  is  absent  the  diagnosis  of  pericarditis  in  a  young  cliild  may 
presen*  great  ditTiculties* 

hijrprrtion, — Owing  to  the  flexible  thorax  of  the  cliild,  tliere  is  a  greater 
oppori unity  for  the  neigldjoring  paris  to  yield  before  the  pressure  of  the 
fluid,  and  we  are  more  likely  to  have  bulging  of  the  intercostal  spaces^ 
and  on  inspection  a  visible  alteration  of  the  cardiac  area,  than  in  adults. 

It  has  been  held  by  certain  authorities  that  the  heaH's  apex  is  fouiul  in 
elTusions  to  be  tilted  upward  and  inward  towards  the  sternal  end  of  the 
fourth  left  irderspacc%^ — ^that  is,  floated  by  the  etfnsjon.  Dirt*ct  [iroof  of 
tliis  is  wanting^  and  I  believe,  frotji   my  investigations  on  this  subject, 
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that  it  is  ail  erroneous  view.  It  would  seeniingly  be  impossible  for  llje 
lieart  tu  be  floated  unless  the  spedlie  gravity  of  the  fluid  was  gn-*ater 
than  1050,  as  I  have  shown  by  experiment.  It  is  highly  improbable 
that  the  specific  gravity  would  be  greater  than  1050  in  an  ordinary  peri- 
cardial exudation,  for  the  specilic  giiivity  of  a  purely  purulent  lliiid  is 
only  about  1032*  Liidwig  and  Bow  ditch  have,  moreover,  observed  ttiat 
the  impulse  of  the  heart  as  seen  normally  in  the  fifth  left  interspace  need 
not  be  caused  by  ilie  heart's  apex,  but  may  be  caused  by  a  portion  of  the 
heart  above  I  he  apex  striking  agaitist  the  thoracic  wall.  We  should  aJso 
consider  that  the  impulse  of  the  heart  in  children  is  often  chiefly  in  the 
fourth  interspace.  It  seems  plausible  to  account  for  this  pulsation  tiy  the 
tumultuous  action  of  tJiat  portion  of  the  right  ventricle  which,  as  shoun 
by  Rotchj  is  not  covered  by  the  moderate  amount  of  lluid  in  the  fouiUi 
left  inlen^pare  when  an  exudation  is  present, 

In  tfie  third  ease  on  page  761  il  is  recorded  tlmt  the  impulse  was  found 
thrcmghont  the  whole  cardiac  area,  but  that  it  was  sUU  pronounced  in  the 
fifth  let!  intei-space.  If  in  Ibis  ra.se  there  hat!  bc^en  a  lai^'er  exudation,  the 
apex  and  the  lower  segment  of  the  right  vuulricle  being  surrounded  by  a 
mass  of  fluid,  the  impulse  would  have  been  lost  in  the  fiflh  intepspace, 
while  in  the  fourtli  interspace,  in  wiiich  the  ventricle  may  be  covered  by 
only  a  thin  layer  of  overlying  tluitl,  th<*  impulse  would  have  conthiued 
to  be  both  seen  and  felt,  thus  simulating  an  apex-beat.  I  believe  I  his  is 
the  explanation  of  what  has  been  called  misplaced  apex-beats  and  floating 
of  thi*  heart  in  pericardial  effusions. 

Palpation, — ^^When  tlie  anmunt  of  fluid  is  considerable  the  palpable 
impulse  is  nmch  diminished,  and  its  intensity  corresponds  to  the  place  tu 
whicli  the  visible  hnpulseis  most  distinct, 

Amctdiathn. — ^The  frict ion-sound  is  often  absent,  but  if  present  in  the 
beginning  disappeai^  as  the  fluid  increases,  and  may  rt^appear  wlien  ah- 
sortition  takes  place.  Ttu*  hc^arl-sonnds  are  danunshed  in  intensity,  but 
may  he  iieard  most  distinctly  in  the  fourth  interspace  at  the  prunt  of  tJie 
visible  unpulse.  On  account  of  the  small  size  of  the  cliikfs  tiiorajc,  the 
iieart  and  peri*ardium  are  nuich  neai*er  lo  the  anterior  sin*face  iif  the 
thoracic  cavity  than  iji  adults,  TliLs  occurs  both  normally  and  in  diseased 
conditions,  especially  when  there  Is  flatteningt  and  thus  levelling,  tif  the 
chest-  Under  these  latter  conditions  the  heart  and  pericanlimn  are 
brought  in  sucii  close  contact  with  the  ihomcic  wall  that  on  |i;ilpatiiin  the 
heart's  impulse  can  be  felt,  and  on  auscultation  the  liitarUsonnds  can  Ik* 
heard  in  a  nmch  more  advanced  stage  of  a  pericarrtial  efl'usion  than  would 
be  possiJjli*  in  the  adult  with  a  projMirlionately  laii^^e  amount  c»f  llnid. 

According  to  Ewarts,  a  iKTirardial  exudation  may  give  risi*  lo  a  jialch 
of  tubular  breatlnng  about  two  ineJies  below*  and  slightly  to  I  he  ]vf\  af  the 
left  scapula,  but  the  smne  sign  may  occur  iti  pleurilir  exudation. 

Percwmon. — Percussion  is  the  most  important  physit  at  sign,  when  the 
initial  fxiction-sonnd  has  escaped  detection,  both  Itjr  determining  whrthtT 
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on  is  present  and  as  a  guide  to  the  prog^nosis  and  treatment. 
ft  eittldatiDns  of  exactly  the  same  anionnt  the  area  of  dulnoss  njay  differ, 
owing:  to  the  dilTerenre  in  the  elastieity  of  the  hmgs  and  to  ttie  presence 
or  absence  of  adhesions.  The  gn^ater  the  eiasticity  of  the  Inngs  and  the 
fewer  the  adhesions  the  more  reprular  will  be  the  outline  of  superficial 
dulness-  This  superticial  duliiess  is  determined  by  the  retraction  of  the 
borders  of  the  lun^,  which  withdraw  from  the  chest  walls  as  the  fluid 
gradually  distends  the  pericardium.  The  deep  dulness  is  due  to  the  dis- 
tended pericardium,  and  this  to  a  greater  or  less  degree  compresses  the 
lungs,  which  may  be  held  in  position  by  adhesions.  The  hifant,  being 
likely  to  have  had  previous  lesions  of  the  lung  and  pericardium,  gives 
W  the  best  opportunity  for  studying  the  outlines  of  a  pericardial  elTusion, 
and  the  area  of  superficial  dulness  is  the  most  valuable  physical  sign  of 
effusion  hi  infants  and  in  young  children. 

The  experiments  (Keating's  Cyclopii^dia  of  Diseases  of  Children)  on 
which  I  have  based  my  conclusions  reganiing  the  area  of  dulness  In  peri* 
cardial  effusions  were  made  on  sixteen  infants,  in  none  of  whom  did  ad- 
hesions exist.  In  all  of  these  presumably  typical  cases  absolute  dulness 
w^as  found  to  the  right  of  the  stemum.  An  instance  of  how  the  area  of 
dulness  varies  in  cases  complicated  with  adhesions  was  given  by  a  case 
in  w^hich,  although  the  pericardium  was  nmch  distended  with  fluid,  it 
failed  to  show  dulness  to  the  right  of  the  sternum,  and  tlie  autopsy  re- 
vealed adliesions  binding  the  lung  tightly  to  the  right  edge  of  the  sternum. 
The  effusion  was  behind  the  lung,  which  peniiitted  resonance  to  be  ob- 
tained over  an  area  where,  in  an  uncomplicated  case  with  the  same 
amount  of  effusion,  there  would  have  been  dulness. 

In  addition  to  the  difdculties  ol"  making  a  ditlerential  diagnosis  arising 
from  interference  with  the  contractility  of  ttie  lungs,  such  complications  as 
pneumonia  of  the  right  lung,  especially  its  middle  lobe,  pleuritic  effusion 
on  llie  riglit  side,  an  enlai^d  liver,  and  an  enlarged  heart  must  be  con- 
sidered. When  this  pneumonia,  or  pleurisy,  or  hepatic  enlaiTgement  is 
present,  an  effusion  into  the  pericardium  cannot  be  diagnosticated  by 
means  of  peR'Ussion,  but  the  associated  disease  can  usually  be  readily 
determined  by  its  especial  symptoms.  The  differential  diagnosis,  on  the 
conlrar)\  from  an  enlai*ged  heart,  especially  a  dilated  heart  in  which 
the  murmurs  may  be  absent,  can  often  be  made  only  by  means  of  per- 
cussion* 

The  superticial  dulness  of  the  heart  is  determined  not  by  the  shape  of 
the  heart  itself,  but  by  the  marginal  lines  of  the  lungs,  varying  according 
to  their  expansion  or  retraction.  Moreover,  the  pericardium  itself, 
whether  distended  with  fluid  or  not,  does  not  by  its  own  shape,  as  has 
been  delineated  so  ofti^ii  in  tlie  plates  illustrating  pericardial  effusions,  aid 
us  materially  in  determining  the  simpe  of  the  area  of  superficial  dulness 
in  a  (lerit^ardial  effusion.  This  area  is  marked  by  the  retracting  or  mther 
displaied  bonh^rs  of  the  lungs* 
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When  from  TO  to  88  ex.  (2|  to  2|  ounces)  of  fluid  art*  introdacei 
into  the  periranliniii  of  an  acUilt,  there  is  a  slight  increase  in  the  vertical 
as  well  as  in  the  Lransverse  area  of  dulness.  The  curved  line  which 
bounds  the  area  of  duhiess  starts  at  the  sixth  ribr  to  ttie  ii^]d  of  the 
sternum,  passes  upwaiit  to  tlie  junction  of  the  fourth  rartila^^*  with  the 
sternum,  impinges  on  the  lower  pad  of  the  third  left  interspace,  and  then 
descends  just  outside  of  the  mammillary  line  to  the  sixth  rib,  to  pass  bi- 
ward  uidil  it  meetii  the  dulness  of  the  lefl  lobe  of  the  liver.  This  luie 
forms  an  irn^^ular  semicircle,  with  a  shorter  radius  to  the  right  of  tlie 
sternum  and  a  longer  one  to  the  left* 

A  small  st'ction  of  the  dull  area,  corresponding  to  the  junction  of  the 
fourth  and  lillh  ribs  with  the  left  side  of  the  sternum,  is  formed  by  the 
heart  itself,  which  is  free  from  elfusion  at  this  point,  while  the  rest  of  tlji? 
dulness  is  produced  by  the  oflusitin.  The  layer  of  fluid  is  very  thin  all 
over  the  upper  portion  of  the  etiuslon  in  the  region  of  tlie  fourth  rib  aad 
fourth  interspace,  while  the  ntass  of  the  efliision  is  in  the  lower  part  of 
the  sac  on  each  side  of  tlie  steniuni  in  the  fifth  interspaces,  the  lai^T 
part  of  the  mass  being  on  the  loft  side. 

The  same  conclusions  as  to  the  area  of  dulness  were  obtained  with  a 
proportionately  small  amount  of  fluid  in  an  infant  about  two  weeks  old; 
and  of  sixteen  injections  of  lluiil  iJito  the  pi:*ricardial  sac  of  infants  of 
various  ages  the  areas  of  dulness  were  iilentical  in  all,  and  in  all  the 
lungs  were  noniial  and  there  w  ere  no  pulnioaary  or  olher  adhesions. 

When  the  amount  of  iluid  in  the  pericardial  sac  is  lai^c,  the  transverse 
area  of  dulness  produced  by  the  much  distended  (>ericariliuni  is  inen^aseil 
so  that  it  extends  farther  to  the  right  of  the  sternum  in  the  fourth  md 
fifth  interspaces,  and  tiien,  rising  to  the  third  interspace^  it  occupii^  a 
small  area  on  either  side  of  the  steniuni  under  tlie  third,  second,  arrd 
first  riJ3sand  the  second  and  first  interspaces,  the  upper  lubes  of  tlie  lunj^ 
havuig  retracted  from  beneath  tlie  steninin.  As  the  elTusiun  incnvises 
the  lungs  retract  still  more,  and  the  upper  curved  lines  of  the  e(Tusioii  on 
either  side  of  the  sternum  iireseiit  areas  witli  still  greater  diameters. 

According  to  Ewarts,  a  pericardial  exudation  may  at  times  givr  ri^e 
to  a  patch  of  dulness  in  Itie  liack  represented  by  a  sharply  defined  sipmre 
area  bounded  by  the  ninth  or  tenth  rib  above  and  the  twelllh  rib  helow, 
on  ttie  right  by  the  spine,  and  on  the  left  by  a  vertical  line  from  ttie  angle 
of  the  scapula.  Over  tliis  area  the  resjiinilnr}^  sounds  are  absent  ami  tlu^ 
voiee-sounds  feeble-  I  have  observed  these  same  signs  iu  an  unrt*ported 
case  in  wdiich  the  dulness  disappeared  as  the  pericardial  effusion  was 
absorbed.  ThLs  dorsal  patcli  of  dulness  is  present  normally  in  childn*n 
up  to  the  age  of  lour  yeai's,  due  to  the  Uu^^^t*  size  of  the  liver  at  this  ag«*. 

EwiuHs  has  also  given  as  a  point  in  the  (hnerential  diagnosis  belwtHii 
pericardial  exudation  and  cardiac  dilatation,  thai  hi  a  dilated  heart  the 
curve  of  the  right  border  of  dulness  is  directed  downwai'd  and  inwaitl 
towards  the  ensilbrm  cartilage,  while  in  a  pericardial  exudation  the  rune 
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is  dii^rteci  either  downwanl  or  dowinvarcl  and  outward.  This  iHstinrUon 
is  more  t^asily  made  in  niodemte  than  hi  very  large  exudations,  m  shown 
in  Fig.  158,  page  760. 

DiAGKos!^. — Froni  wliat  lias  been  said  re^'arding  ttxe  latency  of  the 
general  symptoms  of  pericardiUs  in  childhood  and  the  difliculty  of  inter- 
preUng  Ihe  local  symptoms,  it  will  be  readily  understood  how  important 
it  is  to  reeogni/x'  any  espe(4al  symptt>nis  wliich  may  rharacterize  (he  dis- 
ease* Instances  have  been  reported  in  which  a  distended  [jerii^ardiuni 
was  mistaken  by  experienced  diagnosticians  for  an  exudation  into  the 
left  pleura*  The  diagnosis  as  to  the  chamcter  of  the  eflusion,  whether 
serous  or  purulent,  can  only  l>e  made  by  aspiration*  In  infants  the  fluid 
is  almost  uniformty  pus ;  ttiis  is  also  ttie  case  in  the  majority  of  older 
children,  except  in  rheumatic  infectious*  The  condition  which  most 
closely  siuudates  a  pericardial  exudation,  both  in  its  general  symptoms 
and  ill  its  physical  signs,  is  a  dilated  heart. 

TIte  most  distinctive  of  all  the  physical  signs  of  pericarditis  is  the 
friction -sound,  when  it  is  preseut,  but  it  nmst  be  carefully  flifTerentiated 
from  the  sound  produced  by  a  dry  pleurisy  in  the  cardiac  area.  When, 
however,  an  exudation  has  taken  place,  the  friction-sound  may  not  be 
heard-  This  absence  of  a  friction-sound  is  especially  frequent  in  young 
children.  The  heart's  ijupulse  may  be  t*Iearly  perceptible,  even  when  a 
considerable  exudation  is  present,  owing  to  the  thin  layer  of  fluid  which 
covers  the  heart  in  the  area  between  the  left  rupple  and  the  sternum. 
We  are  therefore  forced  by  the  siniilarity  which  at  times  exists  between 
the  general  symptoms,  in  the  inspection,  i*ali>ation,  and  auscultation  of  a 
dilated  heart  and  of  a  pericardial  exudation,  to  depend  upon  percussion  in 
making  a  dilTerential  diagnosis. 

According  to  careful  observations  which  have  been  made  by  com- 
petent observers  on  the  area  of  dulness  which  can  be  produced  by  an 
enlai^emenl  either  of  the  ventricles  or  auricles  of  the  heart,  whether  by 
h>^ertrophy  or  by  dilatation,  tlie  relative  duhiess  may  extend  to  the  ri|!:ht 
of  the  sternum  from  the  second  to  the  sixth  rib,  and  in  adults  possibly  to 
the  distance  of  3  or  4  em,  (1^  or  1|  indies)  on  a  level  with  the  fourth 
rib,  but  it  is  rare  to  find  tiiis  dulness  invading  the  fifth  right  irderspare 
more  than  2  or  Z  cm.  (|  or  H  inelies).  It  is  still  more  rare  tor  the  abso- 
lute dulness  to  be  found  in  tlie  fifth  inlersjiace  at  all,  and  even  in  the 
fourth  interspace  for  more  than  L5  or  2  citl  (J  or  |  inch). 

We  may  conclude,  therefore,  that  the  dulness  wdiich  occurs  ui  a  peri- 
cardial effusion  may  correspond  to  that  of  an  enlaiged  heart,  but  that 
the  dulness  of  the  eff'usion  is  also  found  in  an  additional  area  correspond- 
ing to  a  part  of  the  liftlt  rib  and  tilth  intei*space.  Absolute  dulness, 
therefore,  in  the  fifth  right  interspace  3  or  4  cm.  (1|  or  IJ  inches)  from 
the  rigid  sternal  line  in  cases  of  pericarditis  uncomplicated  by  pleural  or 
pericanlial  adiiesions  is  a  sign  of  much  value  in  the  diflerential  diagnosis 
from  an  enlarged  heari.     I  have  found  ui  my  experiments  on  the  adult 
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perieardiuin  that  thesuperlk'ial  dulness  t-oold  bv  delet-led  in  Ihe  fifth  riEttj 
interspace  whtn  trorii  70  to  80  c-c%  of  fluid  had  entered  the  |H?rii'ardium. 

In  order  to  illustrate  the  difference  between  the  area  uf  duin^sspm-l 
duccd  by  an  onlai^d  heart  and  that  produced  by  a  pt-riearslial  effusiorij| 
have  iridifati^d  in  Fig.  158,  a  boy,  eleven  and  a  half  yc*ars  old.  the  boun-' 


Fjo,  158. 


.  nrth  rl^hl  IfiU 


darios  of  the  arc^a  of  absohite  duhiess  in  an  enlarj^anl  hcrirt,  in  a  ^inall 
pericardial  effusion,  and  in  a  laii^'e  pericardial  effnsion. 

The  top  of  the  steniuiii,  the  boundaries  of  the  enlarged  lieart>  the 
ensifonn  ciirtilajjc  and  tlie  luwi>r  bonier  of  ihe  ribs  are  uiarkeil  hy  plain 
black  lines,  the  boundaries  of  the  small  efVusion  by  a  broken  line,  ajid 
the  area  of  the  lai^ge  effusion  by  a  IaiT^^*r  broken  line^  The  llgure  5 
marks  the  fUth  n}:h\  interspace  ;  the  letter  H  niarks  that  portion  of  the 
heart  which  hk\&  been  lell  uncovered  by  the  small  ulTusloji.  Tlie  small 
black  ciri*Ie  re|jri*sents  the  normal  position  of  the  apex  of  the  heart,  the 
larger  eu'cle  the  apex  of  the  eiilaii.'ed  heail  It  will  bt*  noticed  how  the 
enlai^ed  heart  extends  beyond  the  rifrhl  edfre  of  the  sternum  a(  about  the 
fourth  rib  and  ftnirth  iiiterspare,  and  then  roturns  beneani  Ihi'  lower  jiart 
of  the  sternum  within  or  a  very  little  outside  of  the  right  steniul  line 
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The  symplomatology,  both  general  and  local,  of  Hiese  cases  was,wHh 
the  exception  of  Lhc  frjction'Sounds,  murmui'St  ajid  [jort'ussiori,  identoh 
when  fluid  was  present  dulnesB  w^as  found  in  the  fifth  rigid  interspace, 
and  when  it  was  al>sent  dulness  was  not  fonnd, 

Progisosis* — The  prognosis  of  acute  pericarditis  depends  largely  upon 
its  cause.  In  early  infancy  it  is  a  very  serious  condition,  and  generally 
ends  fatally.  In  later  childhood  its  course  and  results  are  much  thesimc 
as  in  ailults,  and  the  disease  has  a  tendency  to  recovery,  especially  if  tiw 
exudation  is  sero-iibrinous  and  of  rheumatic  ori^n.  The  purulent,  aeptk", 
and  tubercular  Ibrnis  are  of  ^raxv  import  in  all  cases. 

Trkatmrnt.- — The  treatnjent  of  pericanlitb  in  infancy  and  in  <*ariy 
childhood  does  not  differ  nialerially  from  that  in  later  life,  and  dementis 
upon  the  various  causes  referred  to  in  tlie  etiology  of  tiie  dlseast*.  The 
tendency  to  heart-failure,  however,  which  is  so  pronounced  m  the  rhiW, 
should  be  i^marded  against.  Early  in  the  disease  absolute  idiysind  an<l 
mental  rest  should  be  enforced.  In  Uie  acute  sta^e,  before  an  etTusion  of 
any  extent  has  foniied^  cold  can  lie  a|)i>lied  to  the  cardiac  re^on  by  means 
of  coils  of  tubing  containing  ice-watt t  or  by  an  ice-bag.  An  iniportaat  part 
of  the  treatment  is  the  judicious  adnninstration  of  digitalis  to  aid  the  heart 
in  ttie  crippled  condition  hi  wliich  it  is  usually  left  afler  the  early  cLiys  of 
ttie  disease.  Stimulants  should  be  freely  used  when  there  is  any  indication 
of  failing  compensation. 

The  most  important  pari  of  the  treatment  wheu  an  efl'usion  of  any 
extent  lias  occurred  is  paracentesis  of  the  prricardiuin,  which  should  im- 
hesitatingly  be  performed,  no  nmtler  what  the  cause  of  Uie  disease  may  br, 
when  life  is  in  danger  Irom  undue  distention  of  the  pericardial  sac.     A 
small  aspimting  trochar  should  be  used.     Opinions  dillVr  widely  a^  to  tb 
best  point  of  puncture.     Inasmuch  as  the  heart,  wtien  an  etfusiiui  is  pres-' 
ent»  remains  in  its  usual  position,  and  does  not,  even  wlien  much  enlafKeit, 
impinge  on  tlie  llttli  right  interspace,  and  as  the  eiTusion,  even  when  m 
so  small  an  amounl  as  100  cc,  is  found  at  that  pomt^  I  consider  it  more, 
rational  to  choose  the  tfilh  right  interspace,  4  cm,  (1 J  iucht^)  outside  the 
right  border  of  the  sh*rnum,  as  the  point  for  lappini*,  thus  avoiding  alfj 
dangt-r  of  injuring  the  heart,     Al  this  point  the  riglii  internal  fnanmiari 
artery  will  not  be  injured,     1  have  lapped  the  jiericardiuni  hi  the  fifth  rigli 
interspace  a  number  of  times  on  the  cadaver,  and  have  removi»d  Uie  fluid 
as  easily  as  in  the  tifth  let!  interepace-     The  pericardium  tins  been  tapped 
during  life  in  the  fifth  right  hilerspace  by  Ebstein,  of  Gottingen.   Wils^m, 
of  Nashville,  Lovejoy,  of  Lynn,  and  a  number  of  others.     Anotlier  jdaie 
to   asph'ate,  recommended  by  Osier,   is  the  left  fonrtti  interspace,  either 
close  to  tlie  sternal  maiigin  or  2,5  cm,  (one  hicli)  from  il,  hi  onler  hi 
avoid  wounding  ttie  internal  mammary  artery^    The  left  fifth  interspaeeii 
3,75  cin,  (1 J  inches)  from  the  sternal  border,  may  also  l>e  taken  for  fh 
point  of  puncture,  and  if  the  aspirated  fluid  is  found  to  be  purutenip 
case  should  be  treated  soiigically  by  free  hicision. 
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As  an  illustration  of  how  iniportani  it  is  to  tap  tt^ie  perir'ardium  when 
it  is  niurh  disleiKipd  with  Huid  and  wlien  symptoms  of  faiHng  heart  have 
arisen,  the  following?  case  may  be  uited : 

A  b4>y.  ^\x  yeora  oUi,  (^ntt^rpd  the  hofspiial  with  the  history  of  having  had  (cdema 
of  the  face,  hands*  feet,  and  arikies  for  faur  wepkg  Tliere  was  no  history  of  rheu- 
niiitism*  and  the  ease  was  apptirentiy  one  of  aeute  pnmiiry  endocarditis  with  mitral 
insnfllrienry.  The  cardiac  art*£i  of  dulness  was  increased,  and  exlt^mied  from  the 
middlp  of  the  stern^im  to  1,5  t*in.  (J  ineh)  bt*y*jnd  the  left  mainnnUar)  lirie»  where 
the  imputsr  of  Uj»*  htMrt  eon  Id  he  felt.  The  ehild  was  kepi  quiel  in  l>edt  and  after  ii 
few  days  the  €pd?'ma  lessened  and  he  was  very  uoinfortahie.  While  still  under  treal* 
ment.  two  weeks  later,  the  temperature^,  whieti  had  heen  normal,  rose  lo  39,1'  C. 
(1D2.5*  F.)i  the  pulse  was  rapid  and  somewhat  irre^Qlar..  and  the  regpiralions  were 
inereased.  A  few  days  kler  a  pericardial  friction-sonnd  was  heard  over  the  upper 
pari  of  the  sternum,  and  the  temperature  fell  tn  37,7®  C  (100*'  F,),  There  was  no 
chant^e  in  the  area  of  rurdiae  dulness,  and  no  evidence  fif  a  pericardial  eflfusion. 

On  the  following  day  the  cardiac  sounds  were  found  to  he  rather  muffled  and 
the  child  dhl  not  seem  so  welh  and  was  unahle  to  he  on  his  left  side.  Two  days  later 
the  area  of  precordial  dulness  extended  farther  to  the  right,  and  a  little  beyond  the 
right  ssfermil  line  in  the  fifth  right  interspace.  The  attendants  were  directed  to  watch 
f^  ehild  cloi^ely,  and  Wiiming  was  given  that  Ihe  necessity  for  paracenlesifi  of  ttie 
ffeficardium  might  at  any  time  arise.  Early  the  ndlowinjjr  morning  the  chiUt  heyran  to 
have  marked  dyspntea  and  hecame  very  cyanotic.  The  hi>us'^- officer  found  that  the 
precordial  dulness  had  exlended  2,7  cm,  (1  inch)  heyond  the  right  edge  of  the  sternum 
in  ttie  fijlh  interspace,  and  he  therefore  got  the  instruments  ready  for  performing  para- 
centesis, Suddenly  the  child* 3  pulse  became  very  weak  and  intermillent,  the  cyaimsis 
increased  verj^niuch,  the  dyspntEa  became  very  marked,  and,  altliough  stimulants  were 
quickly  given,  the  child  suddenly  [gasped  and  fell  hack  on  its  pillow  dead.  This  oc- 
eurred  within  Ihree-quarters  of  an  hour  from  the  time  when  tlie  first  serious  symptoms 
arotse.  The  house- officer  immediately  introduced  the  aspirating  needle  in  the  fifth 
right  inteifpaceand  withdrew^  some  fluid  from  the  pericardium.  The  child,  however, 
did  not  revive. 

The  following  case  illustrates  a  pericarditis  sicca  willi  adhesions: 

The  ehild  was  ^i%  and  one-lmlf  years  old.  She  tiad  never  had  rheuntatism,  hul 
hftrj  had  an  attack  of  measles  when  she  was  two  yeat^  old,  pertussis  when  ?he  wiw 
two  and  one-half  years  old,  and  parotitis  when  she  was  three  and  one-half  years  old. 
Four  monllis  previous  lo  her  second  entrance  to  the  hospital  she  had  an  attack  of 
chorea,  of  sn  mild  a  grade,  however,  that  she  was  able  lo  ^o  to  school  until  she  entered 
the  liospital.  At  that  time,  although  she  did  not  show  any  espeeial  cardiac  symptoms, 
an  examination  of  the  heart  showed  a  latent  aJid  insidious  endoearditii*,  represented 
by  an  increase  of  Ihe  superficial  area  of  cardiac  dulness  to  the  left  of  the  mammillary 
line,  hut  md  extending  under  the  sternum ^  with  a  systolic  murmur  transmilted  to  the 
axilla,  hnt  nid  heanl  in  the  hack.  Compeiisatian  soon  became  complete,  and  she  re- 
covered from  the  chorea. 

Two  days  before  her  second  entrance  fn  the  hospital  she  was  attacked  with  dyspncea, 
rapid  respirations,  and  cardiac  pain. 

On  examination  the  child  seemed  very  sick,  and  stjowed  a  considerable  increase 
to  the  left  ill  the  area  nf  canhac  dulness,  and  at  the  jundioti  of  the  third  rib  with  the 
sternum  a  inarkeil  precordial  frictimi -sound,  hut  wilh  no  enlargemenl  lo  the  right. 

The  precordial  pain,  discomlVtrf,  and  liei;jhtened  temperalure  lasted  ft^r  a  few  days, 
and  were  in  the  beginning  accompanied  by  orthopnu*a  and  by  an  increase  in  the  loud- 
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ness  of  the  friction -sound.  There  was  at  ijri  Jinus  however,  any  i?vidence  uf  au  effusion 
ill  the  pericardium,  and  one  week  aJlerwards  Iht*  fnetion-sound  bt^cume  ii*i?s  diisUnd, 
disappearing  Ihrei^  days  later.  The  child ^  however »  grt^w  much  weaker,  ami.  altlnHHth 
she  was  treated!  by  complole  rest  in  l>ed  and  with  (Jij|fitali&»  strophaiithuti^  and  stiniu- 
hints,  ttie  precordial  pain  returned,  and  she  f^radually  failed  and  died.  The  pul&e 
varied  from  130  hi  150^  and  the  respirations  frrmi  50  to  80.  The  temperature  was  mily 
moderately  elevated  throughout  the  attack^  rani^iug  between  S7*7'*  to  38, 8**  L\  (100**  to 
102°  F.)  most  of  the  time. 

The  autopfsy  showed  the  pericardiiil  sae  to  h^  obliterated  everywhere  hy  flnii  Rhriti- 
ous  adhesions.  The  heart  was  enlarged.  Along  the  edges  of  the  mitral  valve  were 
numerous  small  grayish-white  vegetations.  These  were  aJso  present  on  the  aortic 
valves  and  on  the  portion  surrounding  the  tricuspid  valve.  The  lungs  wrre  denser 
thnin  normal,  and  wer^  deeply  injected  and  uidematous.  Tlie  pleura  on  tht*  inner 
surface  of  the  riglil  lower  lobe  wsis  adherent  to  the  pericardium  by  fiiirinous  adhesions. 
The  surface  of  the  liver  was  covered  wiili  a  thin  layer  of  fibrin.  The  liver  and  kidaevs 
were  a  little  denser  than  normal,  but  were  not  noticeably  congested. 

The  anatomical  diagnosis  was  chroaic  adhesive  pertcarditis*  acute  vegetative  endo^ 
carditis,  acute  fibrinous  plcurisyf  acute  Hbrinous  perihepatitis,  and  hypertrophy  and 
dilatation  of  the  heart. 

Tlie  next  case  ^\as  one  of  rriarked  purioardial  eflusioti,  wiiicli  was 

absorbed ; 

A  little  girl,  eight  years  old,  during  the  first  two  years  of  her  life  had  srarlet  feter. 
varicella*  and  pertussis.  When  she  was  two  yt?ars  tdd  she  had  an  uttjick  of  metisl^ 
and  when  she  was  seven  years  old  an  attack  of  chorea.  During  the  last  yr-ar  stie  wa 
fairly  well  onlil  two  weeks  before  entrance,  when  it  vras  noticed  that  her  fe»"t  lx*gan  to 
swell,  she  coniphiincd  rd"  pain  in  her  limbs,  and  occasionally  of  headache,  she  hx^t  b 
weight,  and  had  hsid  orthopnu?a  with  frequent  parosysras  of  dyspmea,  She  also  at 
limes  complained  of  pain  in  her  left  chest.  Her  extremities  were  apt  to  l>o  cold.  Shf 
had  a  short,  dry  coU)^h.  A  physind  examination  showed  the  impulse  of  the  heart  l»»  W 
feeble,  but  it  could  Ih^  f^-lt  all  over  the  cardiac  area.  Thf^n^  wsis  an  iir*?a  of  precr»rdiid 
dulness  extending  to  Hit-  right  of  ttie  sternum  almost  to  the  right  mammiUar)*  line,  as  low 
as  and  involving  the  fifth  interspace  and  as  tiigh  aw  the  third  interspace  and  to  the  left 
a  little  beyond  the  left  mam  miliary  line  to  the  siJtth  rib.  There  was  a  systolic  murmur 
at  the  apex,  which  was  Iraiismitted  to  the  axilla.  The  pulmonic  second  sound  wsw 
accentuated.  There  wiis  a  pret^ordial  frjction-^iind  heard  at  the  upper  pari  of  the 
sternum.  The  hi.'itory  of  the  ca,se  and  tlie  an*a  of  prerfodial  dulni-.^s  showrd  thai  it 
was  a  case  of  pericarditis  with  ftTu*?ifui.  There  may  al?io  have  bci-n  stone  endtic-,tniitis, 
evidence  of  which  is  given  by  Itie  njitral  systolic  murmur.  Tho  child  was  treated  by 
rest  in  bed  and  by  digitalis. 

Two  weeks  later  the  friction -sound  dieappeared,  and  the  precordJal  didness  g^rew 
less,  so  that  it  extended  only  to  the  middle  of  the  sternum.  In  the  next  two  wvfks 
the  dulness  l»eneath  the  sternum  disappeared,  and  the  mitral  murmur  lessened,  hut 
could  still  be  heard  2  cm.  (}  inch)  outside  of  the  mammillaiy  line. 


CHRONIC    AJDHESrVE    PERICARDina. 

Chronic  adhesive  ijericaj'ililis  may  oerur  in  itiianey  and  t-hikihood.  11 
is  the  result  of  acute  inflaninialor>'  proeesses,  in  the  course  of  whioh  Ui»* 
parietal  and  visceral  layers  of  tho  pt>ricanJiiuu  become  adherent  by  the 
fibrinous  exudalion,  whieh  later  becomes  oiiganized  fibrous  tissue.  These 
adhesiuQs  may  be  partia  or  eomplete,  involving  the  obliteration  of  tlio  ea- 
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tire  porie^rdial  cavity.     Well-marked  adhesions  of  tlie  pericardial  snrtaces 
tiave  been  ubserved  in  an  inlant  who  dieil  Uurty-six  hours  atler  birth. 

If  the  adhesions  are  limited  to  the  visceral  and  i)arietat  layers  of  the 
pericardium,  there  may  be  no  resiilUng  rardiae  disturbanee^  and  in  many 
cases  there  is  neither  hypertrophy  nor  dilatalitin. 

IC  however,  an  oblitemled  pericanliuni  is^  associated  with  inflam ma- 
tot^*  adhesiof»s  between  the  outer  layers  of  the  pericardium  and  the 
pleura  and  chest  walls,  the  hypertrophy  of  the  heart  may  become  extreme 
and  eventually  result  in  dilatation  or  sudden  death. 

The  white,  opaque  thickenings  of  the  inner  pericardial  surface  so 
frequently  found  in  adults  are  mre  in  children,  but  tiave  been  found  at 
all  ages,  and  when  there  is  a  deformity  of  the  chest,  as  in  certain  cases 
of  rhachitis,  they  have  been  especially  noticed*  The  younger  the  snJiject 
the  less  likely  are  there  to  be  arlhesions  between  the  pericardium  and  the 
pleum,  an  important  tact,  to  be  taken  into  consideration  when  making  a 
diagnosis  of  pericardial  ellusion  in  infancy*  The  frequency  of  pericar- 
dial adhesions  is  shown  in  Lee's  series  of  one  hundred  and  fifly  autopsies 
in  canliac  disease  of  rheumatic  ori^'in,  in  w^hich  one  hundred  and  thirteen 
cases  liad  pericardial  adhesions,  and  of  these,  seventy-seven  had  complete 
adhesion.  An  important  result  of  pericarditis  is  the  injury  done  to  the 
myocardium  through  the  intimate  connection  between  the  visceral  layer 
of  the  pericardium  and  the  heart -nmscle.  Lee  in  tlurty-four  of  his  f-ases 
found  changes  in  Uie  myocardium  after  pericarditis. 

In  the  fibrinous  pericarditis  of  rheurnalie  origin  the  process  is  likely 
to  be  of  a  very  mild  grade,  with  but  a  slij^hl  increase  in  the  connective 
tissue  between  the  membranes,  and  consequently  with  but  little  thicken- 
ing. The  most  extrenie  cases  of  thickening  of  the  pericardial  membrane 
is  met  with  in  the  chronic  tubercular  form.  In  these  cases  there  is  always 
a  iirimary  tuberculosis  of  the  mediastinal  or  bronchial  lymph-nodes.  The 
lubereular  process  invades  the  pericardium  by  extetision  from  these  foci. 
Ttiis  is  not  an  unconnuon  process  in  childreiL  Of  sixty-five  cases  col- 
lected by  Brack  man,  nineteen  occurred  in  children. 

Alter  the  absorption  of  an  extensive  purulent  or  sero-purulent  exuda- 
tion, tlie  resulting  thickening  of  the  pericardium  may  be  increased  by  the 
deposition  of  lime-salts  within  the  membranes  leading  to  calcitication. 
Such  areas  of  caicitlcation  are  most  frequently  found  over  the  auricles  or 
at  the  base  of  the  heart,  Accorditig  to  OshT.  the  heart  may  be  com- 
pletely invested  by  a  calcareous  menibmne  which  in  places  may  be  from 
1  to  L5  centimetres  (^  to  ^  inch)  in  thickness, 

SYMproMs, — The  symptoTus  of  adhesive  pericarditis  are  not  distinctive. 
They  are  generally  dependent  upon  tlie  condition  of  hyjjertrophy  and 
dilat^ition  which  is  present  and  upon  the  degree  of  compensation. 

At  times  the  symptoms  are  su^^estive  of  cirrhosis  of  the  liver, — that  is, 
enlar/ement  of  the  liver  and  ascites.  When  these  occur  without  obvious 
cause  in  a  young  person,  adhesive  pericarditis  should  be  suspected* 
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When  severe  cardiac  symptoms  are  present  in  young  children  and  no 
valvular  murmurs  are  heard,  we  should  think  of  degeneration  of  the 
heart-muscle  itself  or  of  pericardial  adhesions.  When,  again, -the  super- 
ficial area  of  dulness  remains  unchanged  and  there  are  well-marked  sys- 
tolic retractions,  the  presence  of  pericardial  adhesions  is  highly  probable. 

Diagnosis. — ^The  chief  diagnostic  points  of  adherent  pericardium  asso- 
ciated with  chronic  mediastinitis,  are  bulging  of  the  chest,  systolic  retrac- 
tion at  the  cardiac  apex,  or  in  Traube's  space,  and  systolic  retraction  in 
the  line  of  the  attachment  of  the  diaphragm  (Broadbent's  sign).  Associ- 
ated with  this  retraction  may  often  be  seen  a  diastolic  collapse  of  the 
cervical  veins,  the  so-called  Friedrich's  sign.  Systolic  retraction,  however, 
may  occur  in  pronounced  hypertrophy  without  adhesions. 

An  extreme  dilatation  of  the  heart  with  an  adherent  pericardium  will 
give  rise  to  signs  which  closely  resemble  pericarditis  with  exudation.  The 
distinction  between  these  two  conditions  can  only  be  made  by  the  very 
closest  observation  of  the  physical  signs  of  pericardial  exudation  as  de- 
scribed on  page  755.  The  majority  of  the  cases  of  adhesive  pericarditis 
are  not  recognized  during  life,  and  are  only  discovered  at  the  autopsy. 

Treatment. — ^The  treatment  is  symptomatic,  the  endeavor  being  made 
to  maintain  the  compensation  of  the  heart.  When  ascites  is  present, 
withdrawal  by  paracentesis  may  aid  in  the  palliative  treatment. 
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DISEASES   OF  THE   OESOPHAGUS,  STOMACH,  AND 

INTESTINE 


INTRODUCTION. 

Before  speaking  in  dotml  of  ilw  diseases  of  tbo  stomach  and  intesKne, 
a  lew  general  remarks  are  necessary  to  explain  liow  limited  is  our  knowl- 
!*%*•  of  these  diseases.  Those  diseases,  ht^wevt^r,  wliich  affect  the  cesoph- 
airus  can  easily  be  classified  on  a  pathologi<:al  basis,  and  art>  so  few  iu 

•  number  that  tliey  can  be  included  in  these  general  remarks. 
(ESOPHAGUS, — ^The  diseases  of  the  ttsophagus  are  rare  m  infancy 
and  early  childliood.  There  may  be  coiijprt'nital  maifnn  nations,  sueh  as 
absence  or  obliteration,  narrowing  or  dilatation,  and  fistulons  conmiunica- 
tion  with  various  parts,  such  as  tJie  ti^chea,  or  that  congenital  eondjtiun 
called  '*  branchial  fistula. ■'  described  on  page  296.  Tlie  swallowing  of  hot 
or  corrosive  liquids  may  cause  obstruction,  whicti  is  occasioned  by  a  caca* 
tricial  stricture.  tEsophageal  stricture  may  also  occur  as  a  result  of  con- 
genital syphilis.  Pressure  outside  of  the  oBsophagus  may  cause  obstruction. 
These  stricturt^s,  especially  those  of  cicatricial  origin,  are  accompanied  by 
a  great  df^al  of  nmscular  spasm,  wMch  at  times  is  constant,  and  iigain  re- 
laxes. Ttius,  the  child  will  swallow  with  comparative  freedoiri  at  inter- 
vals, wliile  at  other  times  the  obstruction  appears  to  be  complete.  In 
addition  to  tlie  inability  to  swallow,  and  the  consequent  regurgitation  of 
the  ftjod,  the  secretion  of  saliva  and  mucus  is  often  very  profuse,  and 

(causes  symptoms  of  distress  and  choking. 
The  diagnosis  and  trealnvimt  of  these  cases  are  effected  etuefly  by 
means  of  bougies;  but,  as  mucti  harm  may  come  from  these  instruments, 
and  as  especial  siutjic^I  knowledge  is  recjuired  to  use  them  and  to  decide 
whether  cesophagotomy  should  be  perlornied,  I  shall  not  dwell  on  this 

•dass  of  cases. 
An  inflammatory  condition  of  the  asophagus  is  said  to  occur  in  young 
infants,  and  is  spoken  of  as  imyphfigUm.  It  is  rare.  The  symptoms,  as 
described  by  Billard,  are  unNnllingncss  to  nurse,  crying,  immediate  regur- 
gitation after  beginning  to  suck,  and  often  some  tenderness  about  the  neck 
on  pressure*     The  prognosis  is  bad-     The  treatment  of  the  active  stage 
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of  the  more  severe  forms,  such  as  Hit'  corrosive,  is  bj-  Ihe  adminisiration 
of  emollients  and  ice.     Morpliia  may  hv  required  lor  the  pain. 

It  is  quite  eonimon  for  childn^n  lo  swallow  various /om^^i  6ofiiV«,  such 
as  buttons  and  j>ms.     These  bodies  may  either  be  caught  in  the  back  of 
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the  throat  or  lodged  ui  the  rpsophfi^nis.  instead  of  fiasshig  lhroii|irh  to  the 
stoniaeh*  A  eareful  examination  of  the  throat  with  the  linijfer  should  lir^t 
be  made,  ami  if  th**  forfi|rri  btHJy  is  not  detected  ia  the  throat  the  o^jfih- 
agus  should  be  explored  carefully  with  a  hougits  and  the  foreitrn  body  is 
then  usually  pushed  throuf^h  itdo  the  stomach,  unless  il  is  Ihou^dd  wiser 
lo  r^^movt'  il  with  IIm>  bristle  iirobang,  Ttie  diet  ft^r  Uie  fnUowing  twenty- 
four  to  forty-eight  hours,  or  until  the  body  has  been  passed  through  the 
udestine,  sitould  be  sucli  as  will  give  sdtlieient  consistency  to  ttte  ficfes 
to  protect  the  intestiue  from  hijury  while  the  t>ody  is  beini^  passed  over 
its  surface.     Various  preparations  of  the  centals  are  useful  for  this  pur- 
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pose.     If  necessary,  a  dose  tjf  oi!  eaii  be  given,  but,  as  a  rule,  active 
trcalinent  is  conlm-indicnted. 
■  Th«?  cHSophagus  and  sloniaeli  of  an  infaiU  ten  weet^  uld,  ^\ilh  con- 

geniial  dilatation  of  the  (Bsophagus  is  shown  iu  Fig.  159. 

Thi*  inffint  Wiis  healthy  ni  birth,  and  jb  mntUfT  hiul  a  pkij^tiful  sup[>ly  of  breasUmilk. 
During  th*^  llrsl  I  wo  or  thive  weeks  of  its  lift?  iirithiii)^  iibnormal  was  rmticed  ahaui  il,  ex- 
cept thai  it  vomited  occasionally.  When  it  was  ftmr  weeks  old  il  betfan  to  reg uiTgitat^i, 
vomited  the  milk  frequennyt  and  lost  in  weight.  The  f»cal  disehar|fe&  showed  tliat  the 
milk  wliich  reached  the  islomach  and  nilestiue  was  fairly  digested,  Imt  the  discbarges  were 
infre<tuent  and  small  in  nnmben  It  wai>  weaned  when  U  was  nine  weeks  old,  and  small 
amounts  of  mtlk*  carefully  modified  in  varii>us  ways,  were  given  to  il.  No  improvement 
in  the  symptoms  followed  Ihisi  treatment,  and  although  at  limes  a  small  quantity  of  milk 
would  l*e  retained,  yet,  as  a  rule,  alter  a  few  minutes  the  milk  was  regurgitated.  The 
iafant  had  no  otht*r  symptoms,  but  rapidly  lost  in  weight,  and  llnally  died  of  exhaustion. 
The  post-mortem  examination  was  made  by  Dr,  Whitney^  and  the  only  pathological 
conditions  found  were  in  the  legophagus,  -The  last  two  inches  of  the  uesopbagus  were 
dilated  inlo  a  more  or  less  cylindrical  swelling,  with  marked  thinning  of  the  walls  and 
atrophy  of  the  mucous  coat  A  dilatation  had  lieen  ftjrmeii  in  which  evidence  of  a  small 
are&  about  to  perforate  into  the  mediastinum  was  found.  The  entire  stomach,  as  well  as 
its  cardiac  and  pyloric  orifices,  wag  markedly  contracted,  apparently  from  lark  of  use. 

STOMACH  AND  INTESTINE. — Onr  knowledge  of  the  diseases  of 
the  stoniaeh  and  intestine  is  exceedingly  limited,  and  is  espeeially  so  when 
in&nts  and  young  ehildren  are  concerned.  The  classification  of  tliese  dis- 
eases on  a  pathological  basis  has  been  proved  to  be  hiadequate,  and  hi  like 
manner  a  classiriration  on  the  basis  of  symptoms  is  insufTicient  Bacterio- 
logical investigatiotts,  however,  have  advanced  our  knowledge  to  such  an 
extent  that  we  may  hope  in  the  future  to  be  able  to  classify  these  diseases 
on  an  etiological  basis.  The  tenns  dyspepsia,  dysenten%  diphtheritic, 
croupous,  and  others  have  become  almost  unmeaning,  and  sliould  be  re- 
placed by  terms  more  closely  connected  with  the  etiology^  of  the  disease. 

In  1894  the  American  Pediatric  Society  requested  Dr,  Holt  and 
myself  to  prepare  a  nomenclature  which  would  correspond  more  nearly  to 
our  present  knowledge  of  this  exceedingly  difficult  subject,  I  wish  es- 
pecially to  emphasize  the  value  of  Holt's  work,  wliich  has  aided  me  so 
much  in  my  own  studies  on  this  subject.  Ttie  classification  finally  adopted 
by  Hie  Society  was  one  wliicli  especially  relates  to  infants  and  young 
children,  and  it  is  this  early  period  of  life  that  is  about  to  be  described. 
The  diseases  of  the  gastro-enteric  tract  as  they  occur  in  older  children 
rt^semble  so  closely  those  of  adults  that  they  Jo  not  occupy  a  prominent 
place  in  the  clinical  medicine  of  children,  especially  as  the  pathology  and 
symptoms  of  this  later  period  of  life  differ  very  materially  from  those  of 
the  earlier  periods.  Tliese  ditfereiices  are  stilt  more  strongly  marked 
from  the  fact  that  children  succumb  much  more  readily  to  the  early  stages 
of  a  disease  than  do  adnlts,  and  may  die  before  ttie  later  and  more 
characteristic  lesions  and  symptoms  of  the  disease  have  develoiied.  There 
are  certain  known  facts  resulting  from  the  anatomical  and  physiological 
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peculiarities  existing  in  infancy  wtiieh  play  a  signilieant  jiart  in  all  these 
dii^eases.  It  is  well,  thorefom  lirst  to  ex}*laiti  tln^  geiieml  priiieiplrs  which 
inilueiice  the  symplonis  and  prt^iiosis  of  these  diseases  before  attenipUng 
to  describe  each  disease  separately.  In  many  eases  we  can  airive  at  only 
approximate  conclusions  as  to  the  actual  lesion  whicti  exists  and  the  prog- 
nosis which  should  be  given.  A  practical  clinical  diagnosis  sliould  bo 
made  according  to  the  region  hi  winch  the  stress  of  the  lesion  exists,  rather 
than  to  all  the  pathological  lesions  wliicti  are  present, 

Gen^ekal  Etiology* — In  the  present  state  of  our  knowledge  it  is  not 
practicable  to  discuss  in  detail  the  various  supi>osed  causes  of  gastro- 
enteric disturtjances.  We  can  suppose  that  these  disturbances  may  be 
due  to  ner\'oiis  conditions  wliicli  ntay  act  alone  or  may  render  the  tissue 
vulnerable  to  bacteria.  Some  of  tliese  diseases  are  caused  by  specifiG 
organisms,  while  others  arc  due  to  a  nundier  of  oi^ganisnis.  These  bat- 
teria  act  either  of  themselves  or  tiirough  their  pnjducts. 

In  a  general  way,  these  diseases  can  be  classified  as  ftinctiona!  and 
organic.  The  oi^nic  class  may  be  divided  into  inflaniniatory  and  nari- 
inllammatory  diseases,  although  the  boundary-hne  bc*tween  these  two  con- 
ditions is  at  times  \qty  doubtfuh  A  prominent  and  important  peculiarity 
of  these  diseases  as  they  pccur  in  inftincy  is,  as  would  nalnrally  be  expected 
at  this  eaj*ly  period  of  development,  a  variety  of  symptonjs  which  are  pro- 
duced by  reflex  causes.  By  the  term  reflex  we  mean  periiilieral  irritation 
with  a  resulting  action.  By  functional  we  mean  a  disturbance  of  the  functinii 
of  the  oi^^n  without  a  known  lesion.    By  oi^anic  we  mean  a  known  lesion* 

In  addition  to  these  cases  are  others  whitli,  as  yet  imperfectly  nnder- 
stood,  seem  to  be  produced  by  certain  morbid  products  eliminated  from 
the  blood  by  the  gastn^enteric  tract,  as,  for  example,  urea.  This  etiologi- 
cal factor  can  lie  si>oken  f>f  under  the  term  cUminaUvi?. 

General  Pathology, — The  general  ijathological  anatomy  of  the  gastro- 
enteric tract  of  infancy  and  early  childliood  is  essentially  that  of  ttie  iletiiii 
and  colon.  In  those  cases  m  wluch  the  more  severe  lesions  are  pn^sent 
the  stress  of  the  lesion  is  usually  in  the  lower  ileum  and  tlie  colon,  and 
very  frequently  in  the  colon  only.  For  this  n^asoii  the  tenns  ileo-colitis 
and  cnhtis  seem  more  descriptive  ttian  ileo-enieritis  and  enteritis.  The 
pseudo*membrane  in  ileo-eolitis  is  often  extensive,  but  sloughing  and  per- 
foratiou  are  exceedingly  rare  in  young  children.  It  is  at  present  believed 
that  not  all  ulcers  of  the  gastro-enteric  tract  are  necessarily  inflammatory. 
Tht^  great  number  of  lymph-nodules  and  the  almndance  of  tlie  lymphatic 
plexuses  are  the  principal  anatomical  conditions  which  inOuence  the 
pathology  of  the  enteric  tract  in  early  life. 

General  Bactehiology. — The  knowledge  of  the  different  bacteria  wtiicli 
occur  in  the  gastro-enteric  tract,  and  of  the  connection  which  ttiey  have 
witli  the  differt^nt  diseases,  is  at  prt^serd,  with  few  exceptions,  uncertain 
ami  unreliable.  The  proteus  group  has,  however,  been  most  commonly 
found  in  cholera  infentum,  while  in  the  cases  of  femiental  diarrhita  the 
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ordinary  saprophytic  bacteria  become  prominent,  especially  the  Jiay  bacil- 
lus. TliL'se  hattrria  usually  enter  tlie  system  throu^Hi  milk,  but  may  enter 
througti  other  sources.  There  is  little  doubt  that  the  bacteria  may  jind 
their  way*  hy  means  of  the  stomach,  to  the  intestine,  and  that  thf  add 
secretion  of  tlie  stomach  which  they  meet  in  their  way  throu^di  It  is  not 
sulhc-ient  to  prevent  their  arriving  alive  in  the  intestine.  We  kitovv  that 
Ih^e  bacteria  play  such  an  impoHaut  rdle  in  their  etiological  relations  to 
the  various  diseases  that  full  weight  must  bo  given  to  their  presenct'  when 
we  an^  trt^ating  the  disease.  It  would  seem  that  the  bacteria  whirti  are 
commonly  found  in  the  intestine  when  it  is  in  a  normal  condition  do  not 
cause  any  abnormal  conditions;  but  when  the  intestine  lias  become  irri- 
tated,  from  mechanical  or  thermic  canses^  tlie  bacteria  are  able  to  pene- 
trate its  mucous  membrane,  become  noxious,  and  produce  abnormal 
symptoms,  often  of  a  serious  nature. 

Gexeral  SYJiPTOMATOiXMSY. — Vomiting  as  a  symptom  is  often  very  mis- 
leading in  early  life,  so  far  as  the  difTerential  diagnosis  between  the  stom- 
ach and  the  intestine  is  concerned,  as  it  frequently  occurs  from  disturbance 
in  any  part  of  the  gastro-enteric  tract,  and  should  not  be  considered  as 
indicative  of  any  one  disease.  Serious  symptoms  during  life  are  often 
proved  at  the  autopsy  to  have  been  produced  by  no  pathological  It^sinn, 
while  grave  lesions  may  be  found  at  the  autopsy  where  the  intestinal 
symptoms  during  life  were  verj^  Tuild. 

Marked  diarrh<x*a  may  exist  during  life  and  no  lesions  be  present  at 
the  autopsy.  Serious  lesions  may  exist,  and  yet  no  hlnod  appear  in  the 
dejections.  Blood  may  api>ear  in  tlie  dejections,  and  yet  no  serious 
lesion  exist,  ttie  hemorrhage  being  only  temporarj\  and  comparable  to 
epistaxis. 

General  DiACiNosis.— The  observation  of  the  temperature  is  very  im* 
portant  for  the  diagnosis  of  these  diseases.  As  a  rule,  an  elevated  tem- 
perature of  short  duration  points  towards  functional  and  toxic  disturb- 
ances, while  an  elevated  tempemture  long  continued  points  to\vards 
intlammatory^  lesions.  The  chemical  examination  of  the  gastric  contents 
in  infants  has  so  Sir  proved  to  be  unsatisfactor>^  both  for  diagnosis  and 
treatment 

Intestinal  dischaiTges  are  often  very  misleading  in  making  a  diagnosis. 

Having  considered  and  accepted  these  general  principles  relating  to 
diseases  of  the  gastro-enteric  tract  in  infancy,  the  Anterican  Pediatric 
Society  adopted  the  classillcation,  as  presented  to  them  by  their  commit- 
lee.  This  classification  must  be  understood  to  be  merely  provisional,  and 
is  for  the  purpose  of  aiding  those  who  are  mterested  in  this  subject  to 
work  with  uniformity. 

At  the  same  time  it  is  believed  that  it  is  a  great  advance  upon  the 
unmeaning  and  misleading  nomenclature  now  current.  Smce  ttie  meet- 
ing of  the  Pediatric  Society  in  1 894  certain  diseases,  such  as  cholera  in- 
tantum  and  tubercular  ileo-colitis,  have  been  transferred  from  the  gastro* 
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enteric  to    infectious  diseases  as  inajiifestly  being   general  mther  Ihaii 
local 

On  examining  tlie  classification  (Table  72,  page  773)  it  is  seen  that 
whenever  the  etiology  lias  been  definitely  determined  it  is  made  to  desig- 
nate tlie  disease,  but  tiie  true  etiology  is  still  unknown  in  so  many  cas*»s 
that  other  teniis  have  of  necessity  been  used,  the  names  simply  repre- 
senting the  extent  of  ttie  knowledge  \ve  have  of  the  especial  disease. 

The  diseases  of  the  gas Iro -enteric  tract  may,  on  this  basis,  ]>p  divided 
into  diseases  of  ttie  stomach  (gastric),  diseases  of  the  intestine  (enteric),  and 
the  disturbances  wtuch  arise  from  animal  parasites.  The  diseases  aj^ 
then  divided  into  those  which  arise  from  developmental,  those  which 
arise  from  functional,  and  those  which  arise  from  oi^nic  causes.  The 
oiiganic  diseases  are  subdivided  into  non-inllammaton*  and  iritlammatory, 
and  the  functional  and  organic  diseast^s  into  acute  and  chronic. 

General  Treatment. — In  the  treatment  of  tliese  diseases  we  shoulrl 
endeavor  to  carry  out  four  rules:  (1)  to  combat  the  nervous  symptoms 
if  causative ;  (2)  to  dislodge  the  bacteria  as  quickly  as  possible,  perha|KS 
by  laxatives  and  irrigation  ;  (3)  not  to  introduce  if  do  the  gastroenteric 
tract  for  a  certain  period  food  which  may  prove  a  ikvoraJjte  culture- 
ground  for  the  bacteria,  since  it  has  been  shown  ttiat  where  the  food  is 
sterile  when  it  enters  the  gastro-enteric  tract  it  is  quite  etfeetive  in  re- 
ducing the  number  of  bacteria  in  the  intestine;  (4)  to  introduce  such 
drugs  into  the  gastro-enteric  tmct  as  may,  by  tiieir  anti-fennentative  and 
germicidal  powers,  cUminish  the  action  of  or  destroy  the  bacteria.  This 
last  rule  is,  however,  very  difhcull  to  carry  out,  and,  with  nur  pn>sent 
knowledge  of  drugs  and  their  adminlsl ration,  practically  impossible.  It  is 
true  that  we  know  ttiat  subnitrate  of  bismuth  is  an  anti-fermenl,  and  that 
it  reaches  thi^  part  of  tlie  enteric  tract  which  we  know  to  be  most  afTectnl 
in  enteric  disturbances  characterized  by  fennentation.  Fig.  lfi<l  shows  the 
intestine  of  an  infant,  given  to  me  by  Dr.  Hott,  to  illustrate  this  point,  to 
whom  bismuth  had  been  given,  and  in  whom  at  the  autopsy  I  lie  bisnnitti 
was  found  thickly  coating  ttie  mucous  membrane  of  the  small  intestine, 
and  also  appearing  in  the  largt*  intestine.  It  is,  hnw**ver,  questitHjable 
whether  in  any  case  the  attempt  to  kill  the  bacteria  by  tlie  internal  admin- 
istration of  drugs  has  been  successful.  Preparations,  such  as  salol,  which 
are  known  to  be  broken  up  into  ttieir  carbolic  acid  components  on  rc*ach- 
ing  the  hitestine,  cannot  with  safety  be  given  to  tlie  infant  in  doses  large 
enougti  to  kill  the  bacteria,  for  in  such  doses  then^  may  l>e  serious  results 
from  poisoning.  We  can,  however,  possibly,  by  means  of  these  germi- 
cidal drugs,  produce  a  condition  in  the  intestine  which,  though  not  con- 
ducive to  the  death  of  the  bacteriit,  may  yet  be  so  unfavorable  for  tlieir 
growth  as  to  aid  our  treatnient  when  we  are  endeavoring  lo  dblodge  Itiem. 
Nothing  definite  has,  however,  as  yet  resulted  from  using  druvis  for  ttiis 
purpose,  and,  so  far  as  I  can  juiige,  the  dungi>r  of  treating  iiilanls  or  y«>ung 
children  in  this  way  is  greater  than  tlie  good  that  may  rc^sull  from  it. 
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of  locatinjj:  disease  in  Hie  stomacli  k  renden^d  still  greater  by  Uie  fad  Ilia! 
serious  oi'gaiiic  lesioMs  may  t^xist  in  the  storriaeh  without  any  syiniittjitis 
whatever,  whether  of  voiniting,  pain,  or  teiidemi:^s.  We  must,  theny 
fore^  be  exceedingly  cautious  in  making  a  diagntxsis  of  diseases  of  tlie 
stomach. 

Diseases  of  the  slomaoli  may  arise  from  deveiojnfimkif,  functmml  or 
orgonU*  caus^^s. 

I,  DEVELOPMENTAL, — Under    developmental    affedjons    of  Ww 
stcmiach  an*  irieludcd  maifonnaiiom  and  mafpomtiom,     A  maifonnatioii  of 
the  stomach  may  be  represented  by  a  na^^:^^ving  of  either  the  eardiar  or 
the  pyloric  oridce,  or  by  const rii^iions  in  vaj-ions  parts  of  Ihe  veiitnil  cav- 
ity, which  are  known  as  lionr-^lass  i-ontractions,     A  nialposilidii  of  tin- 
stomach   may  be  met  with  in  various  places,  one  of  which  is  hi  Uie 
thoracic  cavity.     Tlie=;e  niaipositions,  however,  are  exceedingly  mre,  and 
of  pathological  ratlier  than  of  clinical  interest,  as  the  diiignosis  can  seaa^ely 
be  made  during  life.     Congenital  stenosis  of  the  pylorus  in  infatits.  re- 
sulting fatally  in  a  few  weeks  i>r  months,  has  been  deserihiMl.  bul  il« 
existence  lias  been  quest  ion  i^d. 

II.  FUNCTIONAL, — Th<^  functional  diseases  of  Ihe  stoniarli  pbya 
greal  role  hi  infants  and  in  young  rhildren.  They  niay  be  of  an  a4^ti€  or 
a  rhronie  variety,  or  may  be  what  1  have  spoken  of  as  diminafivc.  Acute 
functional  gastric  symptoms  may  he  produced  by  a  number  of  causes, 
but  in  general  tliey  an*  to  be  imdi^i-fitiifrd  as  arising  from  a  nn*rfiH»  con- 
dition represented  l»y  vomiting  ur  by  a  disturbance  of  the  function  of 
digestion,  whirh  had  best  be  sjjoken  of,  until  more  is  known  of  the  sub- 
ject^ as  mnpk  indit/etifhit, 

AGUTB  NEBVOUS  VOMITING. 

Vomiting  may  arise  from  gastric  or  from  intestinal  irritation  in  many 
diseases,  sucti  as  tubereular  metungitis,  from  lieat,  cold,  fright,  and  from 
other  rauses.  Direct  irritation,  ft^oni  foreign  bodies^  food,  or  otherwise. 
may  produce  a  reflex  fonn  of  vomiting.  In  these  eases  the  cause,  if  pos- 
sil)hs  should  he  removi^d,  and  the  slomacli  given  a  roniplete  rest  until  the 
nervous  disturbance  has  subsided.  As  a  rule,  no  internal  remedies  are 
indicat*ni  in  these  cases,  except  an  emetic  when  the  vonnting  arises  fn>ni 
the  reflex  causes  just  described^  or,  if  neeessary,  lavage* 


UYCLIC  OB  PERSISTENT  VOMITING. 

There  is  one  form  of  vomiting  whicti  is  of  such  iniportanre  that  il 
must  be  spoken  of  as  a  disease  by  itself,  H  has  been  called  cyclie  or  |>er- 
sisient  vonnting^as  no  single  dehnih:*  fause  nor  any  j»alhol<igical  lesion  has 
ever  been  pmvetl  to  produce  il.  It  has  not  even  been  shown  Itiat  it  is  a 
j)rimary  disturbance  of  the  stoniach.  In  fart,  in  many  rases  il  is  possible 
tliat  the  source  of  irritation  is  enlin*ly  outside  of  the  stomach,  and  perhajts 
connected  with  tJie  great  synjpathetic  ganglia,  such  as  the  solar  plexus,  or 
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it  may  eventually  be  proved  to  be  of  loxie  origin  and  be  placed  under  the 
eliniinalhe  class. 

Etiology. — ^The  incitinjjr  tause  of  the  vomiting  in  most  castas  is  obscure, 
but  is  evidently  very  varied,  it  does  not  seen*  to  be  product *fi  csfitTially 
by  errors  of  diet,  but,  on  the  contrary,  occurs  in  children  whose  diet  Ijas 
been  most  carefully  regu luted.  Undue  exposure  to  cold,  Mj>lit,  and  ex- 
eitenient  all  appear  to  nie  to  have  sometimes  an  etiological  uinnence  on 
tlie  disease.  This  form  of  voniiling  may  occur  at  any  age,  I  liave  met 
with  cases  in  young  infants  and  throughout  the  whole  period  of  cluidliood. 
The  attacks  may  occar  not  only  in  delicate,  nen^ous  children,  but  also  in 
those  who  are  quife  vigorous. 

Symptoms, — The  attack  is  very  apt  to  come  on  suddenly,  tJie  child 
being  previously  in  good  health  and  not  ha\ing  shown  any  digestive  dis- 
turbance. The  period  over  which  Ihe  disease  extends  and  the  iutervals 
of  the  vomiting  during  the  attack  vaiy  considerably,  but  in  those  cases 
wtuch  have  come  under  my  notice  they  are  somewhat  as  follows.  The 
cluld*  without  any  espt^cial  warning,  begins  to  vomit,  and  at  first  the 
vomit  us  will  simply  be  the  remains  of  food  whi<h  si  ill  happen  to  l)e  in 
the  stomach.  It  will  continue  to  vomit  quite  regularly  every  fifteen  or 
tliirty  muiutes.  This  may  last  for  ten  or  twelve  hoars;  tlie  intervals  then 
grow  longer,  and  sometimes  the  vomiting  will  cease  for  twelve  nr  fifteen 
hours,  and  then  liegin  again,  Occasitjually  a  little  nmcus  aiJpeais  in  the 
vomitus,  but  not  to  any  great  extent.  As  the  disease  progresses,  a  slight 
amount  of  bife  usually  aiipears  in  tlie  vonntus.  A  veiy  promint*nt 
symptom  is  thirst,  the  child  crying  corUinually  for  water,  and  vomithig 
it  soon  after  it  is  taken.  As  a  rule,  the  temperature  m  these  casc*s  is 
normal  or  subnormal  The  pulse  varies*  bul  is  very  apt  to  be  slow, 
sometimes  intermittent,  and  may  become  weak.  After  the  first  twenty- 
four  hours  the  child  emaciates  rapidly,  looks  ver>'  ill,  and  becomes 
apathetic. 

Unless  file  disease  is  unwisely  tn.*ated  by  endeavoring  to  introduce 
food  or  drugs  into  the  stomach,  it  will  usually  prove  to  be  self-linntetl,  and 
will  run  its  course  in  two  or  thrc^e  days.  In  some  t:ases  the  lengtli  of  the 
attack  is  much  shorter,  being  comprised  within  twenty-four  tmurs,  while 
in  citliers  it  may  last  for  many  days.  The  recovery  is  <»rten  as  suddt*n  as 
was  the  onset  of  the  disease.  As  soon  as  the  vomiting  has  stopped,  the 
appetite  retunis;  there  ai^  no  special  symptoms  of  indigestion;  tlie  chiid 
lakes  its  food  well,  and  the  emaciation  disappear  mpidly»  Relapses 
occasionally  take  place- 

DiA(;\osis. — The  diagnosis  of  this  form  of  vomiting  is  ol^en  dilTtcult, 
hiuore  on  account  of  a  lack  of  sutlicient  knowledge  concerning  tlie  dis- 
Ifetse  Itian  from  much  evidence  of  the  existence  of  the  diseases  which  it 
is  supposed  to  simulate*  Thus  in  early  uifancy  acute  persistent  vomit- 
ing may  he  the  first  symptom  of  a  beginning  tuben;ular  meningitis.  In 
f  these  cases  an  examination  of  the  al>donien  should  be  made  at  once,  in- 
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eluding  a  rectal  examination.  This  is  necessan*  in  order  in  exrlude 
sources  of  vomiting  as  intussusception  and  appendicitis.  The  atistmce  of 
any  marked  increase  in  the  temperature  and  a  careful  examination  of  thv 
ttiorax  will  in  most  cases  exclude  the  sudden  onset  of  some  pumionarf 
disease  or  of  the  acute  infectious  diseases.  The  disease  whicli  is  imid 
commonly  suspected  in  these  cases  is  tubercular  meningitis*  In  suiae  In- 
stances, after  Ihe  disease  has  lasted  for  two  or  three  tlays,  the  rt^semblance 
to  tuhercidar  meningitis  may  be  quite  striking;  but  if  the  whole  course  of 
the  atfection  is  taken  into  consideration,  the  dia^mosis  soon  becomes  clear. 
In  cyclic  vonuting  the  face  and  general  appearance  of  the  child  indicate 
nausea  rather  ttian  ttie  apathy  which  wcmld  be  present  in  tubercular  men- 
ingitis. Ttie  mind  also,  in  contradistinction  to  what  takes  place  in  ttie 
latter  disease,  is  clear,  the  child  remaining  quiet  merely  because  it  is  ex- 
hausted. The  great  thirst  which  has  been  already  mentioned  as  bt*ing 
present  in  persistent  vomiting  also  aids  materially  in  the  difl'erential  diag- 
nosis from  tidjercular  meningitis.  The  sudden  onset  of  the  vomiting  in  a 
pre\iously  healthy  child  in  the  middle  period  of  childhood  is  qtiite  differ 
ent  from  the  slow  progress  and  the  occasional  vomiting  of  a  cerebral  type 
met  with  in  tubercadar  meningitis. 

After  the  first  twenty-four  hours,  this  disease  is  readily  differentiated 
from  attacks  of  simple  indigestion,  for,  when  the  vomiting  arisf*s  from 
indigestion,  the  stomach  is  speedily  relieved,  and  the  vomiting  does  not 
continually  recur  without  apparent  cause,  as  in  cyclic  oi  persistent 
vomiting. 

Cyclic  vomiting  is  also  very  commonly  diagnosticated  as  acute  gastric 
catarrh,  but  in  the  latter  disease  the  heightened  temperature,  coatL»d  tongue, 
pain,  and  tenderness  in  the  epiga*strium  will,  after  the  first  twenty-four 
hours,  allow  us  to  differentiate  the  two  diseases. 

Pho(;jiosis. — The  prognosis  varies  according  to  the  age  of  the  individual 
atfected*  In  young  intants,  especially  in  those  whose  vitality  Is  weak,  it 
may  prove  to  be  a  very  serious  disease,  from  the  exhaustion  which  inva- 
riably arises  in  the  first  twenty-four  hours.  The  rule  is  that  the  youngt^r 
the  individual  the  more  prostrating  and  serious  is  the  disease.  Even  older 
children  are  at  times  so  prostrated  by  the  continuous  vomiting  that  grave 
doubts  are  often  entertained  as  to  their  ultimate  recover>\  In  general, 
however,  the  prognosis  in  these  eases  is  good,  and  I  have  never  seen  the 
disease  result  in  death. 

Treatment, — The  tn:*atment  is  essentially  starvation  during  Uie  first 
twenty-four  hours.  The  child  should  l>e  kept  perfectly  quiet  in  a  dark- 
ened room.  If  after  twenty- four  hours  the  vomiting  still  continues,  or 
even  before,  if  there*  appears  to  be  nmch  exhaustion,  or  if  the  child  is  rest- 
less and  sleepless  and  has  an  intermittent  pulse,  hydrate  of  chloml  and 
bronude  of  potassium,  dissolved  in  brandy  and  water,  should  be  given  by 
the  rectum.  These  are  intended  to  procure  sleep  and  to  stimulate  the 
nervous  centres*     As  a  rule,  however,  the  child  is  quiet,  and  sleeps  in  the 
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inti^rvmis  of  vmniting,  and,  as  thf  ilist^ase  usually  attacks  an  infant  or  a 
child  who  has  been  perfertly  well,  canliae  weakness  is  not  conininnly 
shown  in  the  fii'st  forty-ei|(ht  horn's.  No  food  and  no  drugs  should  be 
given  by  the  mouth.  After  f(>rty-t»ight  liourSt  small  enemataof  peptonized 
milk  can  be  given,  and  when  the  disease  appears  to  have  rnn  its  course, 
as  it  otlen  does  in  three  or  four  days,  small  quantities  of  a  carefully  nmdi- 
fied  alkaline  nulk  can  be  tried  cautiously  by  the  mouth.  A  mistake  is 
usually  made  in  the  treatment  of  the  disease  in  feeding  by  the  mouth  too 
early. 

The  following  cases  are  illustrative  of  this  disease , 

An  in^t,  eight  monlhs  old.  strong  and  healthy,  had  always  l>een  fed  on  the  tnilk 
of  a  wet*nurse.  Without  any  previous  symptomB  he  began  to  vomit,  and  corUtnu^n]  to 
vomit  every  Jifteen  minutes  for  twelve  houra.  The  intervals  then  became  longer*  and 
the  voniiling  ceased  eiiliri^ly  on  the  third  day  of  the  attack-  During  the  yltark  he 
emaciated  mpidly,  so  that  he  seemed  to  be  in  the  last  slages  nf  i^ome  Wiisling  disease. 
He  lay  perfectly  quiet  and  slept  in  I  be  inten'als  of  the  vomiting.  His  mind  was  oleaf* 
HiB  temperature  was  subnormal,  and  hh  pulse  wenk  and  intermittent.  He  wos  treated 
by  rectal  enemata  of  brandy,  peptonized  milk,  and  bromide  of  potassium. 

He  bad  several  attacks  of  this  kind  in  each  of  the  followinir  years  of  his  bfe  until 
he  wag  five  or  six  years  old,  when  he  would  somelimei^  go  for  six  months  or  a  year  witli* 
out  an  attack »  As  he  grew  older  the  attacks  became  less  severe,  and  when  he  wns  ten 
^ears  old  they  ceased  entirely. 

Another  case  was  that  of  a  girl  twenty-lwo  monlhs  old,  who  was  perfecUy  well 
^ntil  the  vomiting  began.  Her  pulse  was  sUghlly  accelerated  at  (irst  but  gradually  be- 
C:ijne  slow  and  intermittent.  Her  temt>eralure  was  normal  During  the  first  four 
days  of  the  attack  the  vomiting  was  almost  ccmtinuous,  und  she  becanke  so  weak  and 
tihausted  on  tlie  fourth  day  that  it  was  feared  she  might  die  suddenly.  There  were 
freat  restlessness,  dilated  pupils,  throwing  of  the  head  t>arkward,  slow  pube,  and 
pomtal  respirations.  The  emaciation  wa^  rapid.  The  urine  was  scanty.  On  the  fifth 
isjr,  the  romiting  having  continued,  slie  fell  into  a  slate  of  collapse,  the  pulse  was 
KMly  perceptible,  her  countenance  was  ghastly  and  her  eitremities  were  cold.  At 
<one  time  after  a  severe  att^^ck  of  vomiting  she  l>ecame  cyanotic,  and  wjl-s  ad  most  stifled 
j>y  tenacious  m«cus.  Some  of  tliis  mucus  entered  the  larynx  during  the  attacks  of 
Tomiting,  bo  that  it  seems  as  ttitrugh  her  life  was  saved  a  number  of  times  by  the 
prompt  action  of  an  experienced  imrse.  On  the  sixth  day  the  vomiting  grew  lessi?,  and 
on  the  seventh  day  it  ceased.  She  was  not,  however,  able  to  be  up  and  about  until 
fthe  eleventh  day,  and  was  noL  fill  I  y  well  until  the  third  wi^k  from  (be  time  that  she 
Was  attacked.     The  treatment  in  this  case  was  the  same  as  in  the  one  just  described. 

The  third  case  was  thut  of  a  boy  nine  years  old.  He  Wiis  attacked  suddenly  with 
vomiting  as  descril>ed  in  !he  previous  cases.  The  duration  of  the  attack  wsrn  about 
two  weeks.  The  prostration  wiia  extreme  and  the  boy's  strength  was  supported  solely 
3by  enemata,  as  at  no  time  during  the  two  weeks  could  anything  be  retained  by  the 
stomach. 

Thase  last  two  cases  were  unusually  protracted* 


QASTEALaiA. 

In  certaiii  children,  usually  of  a  nervous  temperament  or  in  a  debili- 
Itated  coiiflifioii,  altaeks  of  pain,  seeininply  referred  In  Ihe  epicrastriiini, 
Iseeiii  to  occur  wliieh  are  not  accounted  for  by  tiie  more  common  sorts  of 
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pain  iij  this  re^non,  such  as  in  ccisos  of  vertfl)ral  caries  anti  in  irH%.^stion, 
(rum  whiuli  the  pain  of  gastralgia  h  to  be  diilerenlialed  by  tli*^  niki^  M 
clown  iti  speaking  of  tliese  other  diseases.     It  is  possible  also  llial  &• 
phra^uiatic  ph*urisy  may  cause  a  pain  of  this  kind,  and  it  must  ther^-iun' 
be  bfirne  in  mind  in  tlte  diagnosis.     These  attacks  art^  ap[>arently  n*ni- 
ralgiti  anil  i>roduce  syuiptoms  of  acute  gastric  indigestion,  and.  In  scrm 
eases^  of  obstruction.     They  should  be  trt^ated  during  Hie  acute  attark 
with  rest  in  bed,  hot  applications  to  the  abdomen,  deprivation  of  food  by 
tlie  mouth,  and  in  extreme  cases  with  a  dose  of  tinctura  opu  caniphonk 
1  to  1.2  c.c*  (8  to  10  minims).     Between  the  attacks  the  geneml  health 
should  be  improved  by  tonics  and  good  hygiene.     As  malaria  may  be  a 
source  of  the  attacks,  Uie  plasmodium  should  be  looked  for,  and  if  neces- 
sar>'  the  case  stiould  be  treated  Avith  quinine,  and  later*  when  necessary', 
with  arsenic  in  the  fomi  of  Fowler's  solution. 


ACUTH  GhASTRIO  INTDIQESTION   (Acute  Dyspepsia k 

By  indigestion  we  mean  a  disturbance  of  the  gastric  secretions  inter- 
fering with  the  function  of  the  ^stomacli  to  such  a  degn?e  as  to  cause  mor- 
bid symptoms.  Exactly  wliat'tliis  disturbance  is  in  infajits  and  young 
children  has  not  been  eiearly  proved*  The  eause  of  acute  iiidigesti*»ii  in 
infants,  and  in  almost  every  case  in  young  children,  is  the  food  winch  b 
given  to  theuL  This  is  especially  noticeaJ)le  in  tin*  first  year.  The  ages  in 
which  indigestion  most  frequently  occurs  in  this  period  are,  first,  in  Uie 
early  days  of  life,  when  the  equilibrium  of  the  breast-mi!k  has  not  been 
established ;  second,  m  the  middle  of  the  tirst  yeai',  when  tiie  breast-milk 
is  so  apt  to  be  replaced  or  supplemented  by  some  other  food ;  aJitl,  tliini, 
at  the  end  of  the  year,  when  entirely  new  ariieles  of  diet  are  usually  givea 
to  the  infant. 

Symptom^)* — The  symptoms  of  acute  indigestion  are  extreme  pallor, 
nausea,  eructations  of  gas,  a  general  appearan<*e  of  discomfort,  due  pmb- 
aJjly  to  the  pahi  induced  by  the  development  of  gas  in  the  stomacin  with 
its  resulting  distention,  and  finally  vomithig.  If  the  diet  is  exclusively  nf 
milk,  the  voniitus  will  usually  contain  laiige  curds  of  the  coagulated  pm- 
teitls.  In  connection  with  thegtislric  disturbance  there  is  ronunonly  con- 
stipation, although  sometimes  there  may  be  a  relaxed  condition  nf  tlie 
bowels*  Tiie  fo?cal  discharges  accompanying  these  altacks  are  of  an  ab- 
normal color,  usually  a  mixture  of  green,  white,  and  yellow,  and  of  sour 
odor.  There  is  little  or  no  fever.  At  times  the  symptoms  are  so  severe 
that  the  infimt  looks  as  though  it  were  going  to  die.  In  ran*  castas,  also, 
reflex  syuiptoms  of  a  serious  aspect  may  arisci  such  as  have  been  ft 
scribed  under  asthma  dyspepticum  (page  946). 

DiACiNOsis. — Sometimes  the  diagnosis  is  obscui-ed  hy  the  al>sence  uf 
vomiting,  hut  the  pallor  and  nausea  are  usually  of  sutlieietd  prtirnineii^ 
to  alUnv  us  to  decide  that  the  seat  of  Ihe  disturbance  is  in  the  stomacli 
The  dilTerential  diiignosis  Ls  jnost  im|iortanl  between  this  condition  au^ 
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acute  gastric  catarrli.  Acute  indigestion  Ls  nmcli  more  conimou,  its  dura- 
tion is  shorter,  thei'e  is  less  fever»  tenderness  is  unusual,  and  tfie  res]iou&e 
to  tri.^aliiient  is  much  morexapid  and  evitlenL 

Prognosis, — ^Tlie  prognosis  of  acute  gastric  indigestion  is  ijj  most  eases 
goijd.  but  in  infants  wliose  vitality  is  extremely  low,  or  in  those  tlial  are 
debilitated  by  some  wasting  disease,  these  attacks  are  of  serious  import, 
and  may  prove  fatal* 

Treatment. — ^The  tn>atment  of  acute  gastric  indigestion  is  to  enqjty 
tlie  stomach,  either  by  washing  it  out  or  by  tlie  administration  of  waj^m 
water,  A  mild  laxative  should  l>e  given  in  order  to  clear  away  the  undi^ 
g*?sled  food,  and  the  tUet  sliouid  be  ri^ulated.  The  laxative  may  be  one 
or  two  leaspoonfuls  of  castor  oil,  .CH}7  to  .006  grannne  (one-eightti  to  om*- 
tentli  grain)  of  calomel  for  four  or  tlve  doses,  or  a  leaspoonful  of  liquid 
magnesia.  If  the  food  has  been  human  milk  an  analysb  of  the  nnlk 
should  be  fuade  at  once,  and  the  milk  sliouki  be  morlitled  aeconlinglo  the 
nUes  which  liave  already  been  given.  If  the  infant  is  being  fed  on  an  im- 
properly modified  milk,  or  if  improper  foorl  of  any  kind  has  been  given  to 
it.  a  Recurrence  of  the  attacks  can  easily  be  obviated  l)y  a  motiificatitjii  of 
ttie  elements  of  tlie  food  which  seem  to  have  produced  the  di^sturlmnce. 
Thus*  in  a  number  of  cases  I  have  found  that  whenever  the  infant's  food 
was  inodifii^d  so  as  to  raise  the  ptTcentage  of  the  sugar  aJiove  5,  acute  in- 
digestion followed.  In  tike  manner  in  certain  ciises  the  percentage  of  the 
fat  liati  to  be  nduced  to  3,  or  perhaps  2.5,  and  the  proteids  evcm  as  low 
as  0v45,  for  a  number  of  weeks  until  the  digestive  function  <irthe  stomach 
iMHfame  nonnal.  As  relapses  are  common  wliere  food  in  any  form  is 
giv!*ii  liju  soi*n  atb^r  tlie  attark,  utjthing  sliould  t>e  given  excepting  boiled 
water  with  a  few  drops  tif  brandy  for  six  or  eiglit  honrs. 

In  older  ctiiidn^n  the  symjitoms  are  similar  to  those  whicli  liave  just 
been  described,  and  tlie  diJignosis  and  treatment  ttie  same  as  in  tiit»  iulaul 
After  allowing  the  stomach  to  rest,  a  recurrence  of  the  attack  is  best  pre- 
vented  by  at  once  i>la*'ing  ttie  **hild  tf>r  sevr-ral  days  on  an  exclusiv*-  diet 
of  a  milk  modified  in  sucli  a  way  as  to  contain  a  percentage  of  from  2  to 
3  of  fet,  5  to  6  of  sugar,  1  to  2  of  i)roteicls,  and  H)  of  lime-water. 


CHRONIC  QASTRIC  IKDIOESTION   i  Cliroiiic  Dyspepsia). 

If  the  attacks  of  acute  indigestion  arc  allowed  to  occur  frequently  from 
lack   of  proper  treatment,  a  subacute   or  clironii-   form   of  the  disease 

I  develops. 
SvsiPToiis, — In  infants  the  symptoms  of  chronic  indigestion  are  nuirh 
less  severe  Uian  those  of  tlie  acute  form.  The  infaiil  is  apt  to  vomit  alter 
t|ktng  its  food,  to  be  restless,  fretful  and  either  to  lose  in  weight  or  not 
Wgain.  Its  sleep  will  be  very  mutli  disturbvd.  ap|>an'ntly  by  i>ain  from 
flatus.  In  chronic  indigestion  the  bowels  are  apt  to  be  constipat*  d,  but 
this  is  imt  always  Eht*  r;is^%  Ttie  chronic  indigestion  of  older  childn^u 
prt*senls  a  somewhat  ihlTen^nt  aspect.     The  tenqierature  is  at  times  some- 
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whal  lieij^itteiieiL     Tlie  lori^ut*  is  apt  lu  be  coated,  aiid  the  brealh  I 

an  otlor.     These  children  du  not  vomit  so  fret|U^ntly  as  ilo  infants,    Tliey 

lose  in  weight,  become  fi'etfal,  and  get  tired  easily. 

Treatment* — I  liave  seldom  found  the  nf^e  of  any  especial  druj^r  in  K; 
of  much  benefit  in  these  rases  of  chronie  indigestion.  In  quile  a  ninnl»i<r 
of  eases  of  bolli  aeute  and  ehronie  indigestion,  b€*fore  any  food  is  iiitri> 
duced  hilo  the  stomach  it  is  often  wise  first  to  w^ash  out  the  stomacii 
thoroughly  (lavage).  This  proeedure  b  especially  indicated  if  the  intii* 
gestioti  tias  produced  continuous  vomiting. 

The  technitjue  of  washing  out  the  stomach  is  very  simple.  A  soft 
rubber  ratheter  with  a  double  eye,  No.  21  French  scale,  for  infants  under 
six  months,  and  No,  25  for  older  ciiildren,  is  attached  by  ujeans  of  a  piece 
of  glass  tubing  7*5  cm.  (3  inches)  long  to  another  rubber  tixbe  uhirh  is 
50.5  en).  (20  inches)  long  attached  to  a  funnel,  preferably  of  hard  rubber, 
and  capable  of  tioldhig  from  9U  to  120  c.c.  (3  or  4  omices).  The  in^t 
is  seated  upright  ui  i\w  rmrse's  lap,  with  its  head  inclined  forwani  and 
resting  on  the  nurse's  arm.  Its  amis  are  controlled  by  a  towel  pinned 
around  thenu  Tiie  catheter,  having  been  wet  with  w^ami  water,  is  «^asily 
passed  i>ver  the  bise  of  tlie  lon^^ue  iido  the  stomach.  As  ttiere  is  oflen 
considerable  gas  in  the  stomach,  the  funnel  should  be  misod  as  high  as 
possible  above  tltc  infaid's  head*  in  order  that  the  gas  may  \mss  nut  fnun 
the  stomarh.  Frorii  BO  io  120  c.c.  (8  or  4  ounces)  of  sturilixed  water 
should  be  pourt*d  into  the  stomach  by  mean^  of  the  funnel  The  funnel 
is  tlten  drpressed  below  the  level  of  the  stomach,  and  the  gaslric  rontenls 
will  iij  tliis  way  be  siphoned  out  As  the  curds  are  often  loo  large  to 
pass  througti  the  eye  of  the  catheter,  a  number  of  washings  wilt  oflen  be 
necessary  to  break  them  up.  By  wastiing  out  the  stomach  not  only  an; 
the  irritating  substances  which  are  producing  the  indigestion  removeih  mid 
tlie  mucous  limng  of  the  stomach  left  free  to  recover  its  nonnal  eonditiori, 
but  it  is  also  po,ssible  to  have  a  chemical  examination  of  the  contents 
made.  Clinically,  however,  the  latter  is  not  necessary,  although  it  is  of 
great  interest  physiologically.  No  food  should  be  introduced  into  the 
stomach  for  at  least  tw^o  hours  after  the  washing.  The  washing  of  Oie 
stomach  is  almost  entirely  free  from  dangi^r.  and,  in  adflition  to  being  nn 
important  part  of  the  treatment  of  iiuligestion,  is  often  of  great  use  w  here 
poisonous  substances  have  been  swallowed. 

This  method  of  treating  disturbances  of  the  stomach  Is  more  valnalile 
in  young  infants  than  in  older  children,  because  the  latter  ri'sist  so  vigi.r- 
ously  that  the  remedy  is  oflen  of  more  harm  tlian  good.  The  tube  caji, 
however*  usually,  even  in  older  children,  be  itdroduced  by  aid  of  the 
ordinar)^  gag  wtuch  is  used  for  intubation.  Two  assistants  are  u.sualh 
necessary  in  introducing  the  tube  iri  older  childa'u,  while  in  infajits  one 
assistant  is  sull^cient.  In  some  cases  it  is  fomid  necessary  to  tntnxluce 
the  tube  through  the  nose.  The  tube  should  be  passed  into  the  thnmi 
rapidly,   sira-e   tlie  gagging  and  vomiting   occur  chiefty  when   the  lube 
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touches  the  pharynx,  Thert^  is  usual fy  an  escape  of  gas  or  gastric  con- 
tents as  soon  as  the  tube  enters  the  stomach. 

When  the  inflow  of  water  lhroug:h  the  tube  is  shown  to  be  too  mpici, 
by  the  fad  that  the  mfaiit  holds  its  breath  too  loii^,  or  by  its  rr>dng*  vom- 
iting, or  coughing'  ('ontiinionsly,  the  How  should  be  stopped  for  a  short 
time.  Care  niu^t  also  be  taken  not  to  introduce  the  catlieter  too  far  into 
the  stomach,  as  it  may  bend  on  itself  and  intertere  with  the  flow  of  the 
n^turmng  water  and  gastric  contents.  If  the  gastric  contents  are  expelled 
along  the  side  of  the  tubo  rather  than  through  it,  the  tube  should  be  witli- 
drawn  until  the  vomiting  lias  ceased*  There  seems  to  bo  no  danger  of 
passing  the  tube  into  the  larjnix,  or  of  perforating  the  stomach  Mith  it. 

Lavage  is  contra-indicatod  when  there  is  cardiac  disease  or  any  se\  ere 
pulmonar}'  disturbance,  and  when  the  introduction  of  the  catheter  con- 
tinues to  excite  vomiting  it  should  be  used  with  extreme  caution.  The 
lact  that  the  infent  is  in  a  feeble  condition  is  not  a  contra-indication  to  this 
treatment* 

In  connection  with  lavage  it  is  well  to  speak  of  forced  feeding  (gavage) 
in  the  treatment  of  infants  and  young  children.  In  cases  of  acute  and 
chronic  indigestion,  ajid  also  where  a  catarrhal  condition  of  the  stomach 
is  ppesent^  the  infants  at  times  refuse  to  take  any  food  whatever.  This 
does  not  occur  merely  when  the  disturbance  is  in  the  stomach ;  I  have 
frequently  met  mth  it  in  severe  cases  of  all  kinds  of  disease.  In  a  num- 
ber of  instances,  when  the  infants  would  probably  have  died  of  starva- 
tion had  not  gavage  been  employed,  this  means  of  providing  for  their 
noarishrnent  has  been  very  successful.  Forced  feeding  may  sometimes 
Imve  to  be  employed  for  a  number  of  days,  and  even  weeks,  before  the 
ctiild  vrill  of  itself  swallow  again. 

The  technique  of  gavage  is  similar  to  that  of  lavage.  The  same  appa- 
ratus is  employed*  and  the  child  should  be  placed  flat  on  its  back  in  bed 
or  field  half  reclining.  Tlie  head  is  held  by  an  assistant.  The  catheter 
should  be  passed  uito  tlie  slontach  rapidly,  the  funnel  raised  up  in  tlie  air 
for  a  few  minutes  in  order  that  the  gas  may  escape,  and  the  amount  of 
food  adapted  to  the  age  of  the  i-liild  should  then  be  poured  into  the  funnel. 
As  the  last  of  the  food  disajjpears  from  the  fmuiel,  the  catheter  is  pinched 
tightly  and  quickly  withdrawn.  Ttus  precaution  is  important^  in  order 
that  the  phary^nx  shall  not  be  irritated  either  by  the  slow  withdrawal  of 
the  catheter  or  by  the  trickling  of  the  remains  of  ttie  fluid,  as  vomiting 
may  in  tliis  way  be  excited. 

One  of  the  advantages  wliich  has  resulted  from  the  use  of  the  stomach- 
tube  is  the  knowledge  wc  have  acquired  of  the  tiuje  which  tlie  food  re- 
mains in  the  stomach  at  diilerent  ages.  Thus,  it  has  been  found  that  during 
the  early  weeks  of  life  the  stomach  is  nearly  emptied  in  an  hour,  while 
in  older  infants  two  hours  are  required  for  the  same  process.  This  knowl- 
edge Is  especially  valuable  when  we  are  regulating  the  intervals  of  feeding 
in  premature  infants,  and  in  infants  during  the  first  six  montlis  of  life. 
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When  other  means  can  be  employed,  they  are  prefemljle  to  the 
stomach-tube,  but  in  many  instances  when  uitknts  or  eliildn?n  refa^r  tfi 
take  their  food  the  smiptest  way  of  foruhig  it  upon  Iheni  is  to  pinion  tin* 
arms  with  a  towel  and  have  the  nurse  hold  the  rhild  half  reelinini?  in 
her  lap.  Sometimes  an  assistant  is  needed  to  h(jld  the  head,  but  thb  is 
often  unnecessary.  Simply  pressing  the  child's  nostrils  mth  the  thumb  and 
finger  will  cause  it  to  open  its  month,  and  the  food  van  then  be  poureil  in 
Mith  a  sjioon,  or  introduced  by  the  Breck  feeder  or  by  means  of  a  drop|>ef 
with  a  lai^e  end. 


A  dhiM  two  and  one- half  years  old»  who  has  recently  been  under  my  wire,  hf 
vetiil  we<:»li!?  wotilil  not  take  imy  fooil  without  Imng  forrtMl  to  do  so.  AUhau^h  this 
Sid  wjis  very  ill  ^vith  pnetirnorna^  involvinj^  both  lungs,  it  was  fnd  every  two  at 
three  hours,  night  imd  tluy,  by  this  method.  After  the  first  two  or  thre<i  feedings  it 
di<t  not  resist,  and  Ihe  nose  did  not  have  to  be  pinched,  alJ  that  was  necii^ssitix  bt*]|]^ 
lo  threaten  lo  do  so.  120  c.c*  (4  ounces)  of  milfc  were,  after  a  little  practieen,  intno* 
duced  l>y  nieaiis  of  the  dropper  into  the  ehiy s  stomach  in  five  or  six  minutes, 


I  have  found  that  the  most  speedy  cure  of  dironic  indigestion  is 

give  the  child  a  carefully  modified  alkaline  milk*  In  some  cases  it  \iill  be 
necessar)'  to  reduce  the  fat  or  sugar,  in  others  Hie  pmteids,  but  in  every 
case,  as  soon  as  it  is  rtetennined  which  of  these  elements  in  ful!  strength 
does  not  suit  the  individual  digestion,  an  improvement  in  the  symjitxiius 
will  soon  follow  the  reduetion  of  the  perrentage  of  that  element.  In  some 
cases  peptonization  of  the  milk  aller  modification  is  found  valuable,  Afler 
the  indigestion  has  been  relieved  by  this  means,  other  articlt*s  of  diet 
adapted  to  the  age  of  the  child  can  gradually  be  added. 

In  aildition  to  the  direct  treatment  of  the  stomach,  the  intestinal  dis- 
turbajice  wluch  almost  always  accompanies  the  gastric  indigestion  should 
be  relieved  by  occasionally  giving  a  dose  of  some  mild  laxative,  preferably 
one  of  the  salts  of  magnesia,  such  as  the  citrate.  This  latter  treatment  is 
inflicated  not  only  for  children,  but  for  young  hifaids,  because,  when  there 
is  gastric  indigestion,  the  undigested  food  which  passes  into  the  duodenum 
is  a  prolitic  source  of  intestinal  disturlmnce.  This,  by  adding  to  the  dis- 
comfort of  the  child,  weakens  it,  and  tends  to  prolong  the  gastric  indigi:^ 
lion.  In  the  more  intractable  cases,  small  doses  of  bismuth,  soda,  or 
dilute  hydrochloric  acid  may  be  useful.  Bismuth  is  indicated  for  allajiiig 
irritation  and  countemctiug  fermentation.  Soda  and  hydrochloric  acid 
have  lo  be  used  somewhat  empirically,  as  we  kntiw  so  little  aboiit  the 
chenucal  conditions  present.  After  the  more  prominent  gastric  symptoms 
have  disappeared,  considerable  benefit  can  be  obtained  by  using  small 
doaes  of  the  tincture  of  nux  vomica  for  several  weeks. 
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In  the  eliminative  class  of  diseases  of  the  stomach,  certain  morbid  and 
irritating  substances  are  supposed  to  enter  the  stomach,  as  thongli  it  ^%ere 
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exeretory  oiifran,  aiirl  may  possiljly  explain  many  or  tlie  obseun^  ^.^astrio 
BVinptums  wlik'li  aiiye  iTi  early  lite,  Jjut  at  present  our  knowletlge  of  tliis 
rlass  of  rases  is  su  slight  and  indetlnite  ttiat  it  need  only  be  alluded  to. 

Ill,  ORGANIC, — The  oii^nir  atlectinns  of  the  stomaih  may  be  rli- 
rided  iidi*  aon-itijlommaiutii  anil  injfamjnafot^.  They  are  vei'y  TiUV  in 
comparison  with  the  fnnetional  diseases. 

A.  Nox-Inflammatory. — The  non-iullarnmatory  eouditioiis  of  the  skun- 
ach  comprise  a  dimhiutlon  hi  the  *ffsi'  af  ihr  orgun^  uarhanictd  ilUtikdivn, 
ulcers^  and  tiew  growth h, 

CX:>NTHAOnON  OF  THB  STOMACH. 

In  certain  cases  the  gastric  capacity  uf  tlie  stomach  is  decidedly  dimin- 
isheil.  This  dimhuition  in  sijte,  as  a  rule,  depends  np(m  a  lack  of  use, 
such  as  occurs  in  inlkntile  atro|dn\  SutltTcieni  food  to  fill  the  slnmach  i^ 
nut  taJcen,  and  in  this  way  tlu'  slomacti  ts  not  called  upon  to  perform  its 
nurtvial  work.  In  cases,  also,  in  which  there  is  continuous  vomiting,  this 
same  lack  of  use  may  produce  a  diminuticm  in  the  size  of  the  stomac^h. 
These  cases  ai*e  of  pathological  rather  ttian  ofclioicat  interest,  as  they  can 
seldoni  be  diagnosticated,  and  their  Ireattnent  is  essentially  that  of  the 
espt?<  ial  disease  to  which  they  are  secondary, 

DILATATION  OF  THE   STOMACH. 

A  moderate  ililatation  of  the  stomach  is  rallier  more  common  in 
infancy  than  in  older  children.  The  higher  degi*ees  of  dilatation  are  rai'e* 
It  may  rarely  arise  from  some  malformation,  such  as  a  stenosis  of  the 
pylonis,  but  in  most  cases  is  the  result  of  errors  in  feedingr.  It  is  itiore 
apt  to  occur  when  the  infant  is  not  nui-sed,  uidess  especial  care  is  taken 
to  give  the  infant  the  quantity  of  food  which  is  adapted  to  its  ai^e  and 
gastric  capacity.  When  the  infant  is  nursed,  the  breast  seems  to  provide 
the  amount  of  food  which  is  suitable.  Dilatation  from  errors  hi  feeding 
may  t>e  caused  by  the  fact  tfiat  the  food  is  not  adapted,  either  in  quality 
or  in  quantity,  to  the  age*  of  the  inclividuat  infant.  WTien  the  quality  is 
at  fault,  the  nutrition  of  the  tissues  of  the  stonjacti  is  interfered  with,  and 
its  walls  become  \veak,  and  are  thus  mure  easily  distended  by  the  gas 
which  results  fi*oin  the  abnormal  changes  in  the  food.  In  this  way  dila- 
tation occurs.  This  class  of  cases  is  iiotiibly  represented  in  ttie  disease 
rhachitis,  in  which  dilatation  of  the  stomach  takes  place  very  readily. 

When  the  quantity  of  the  food  is  not  properly  adapted  to  the  size  of 
tlie  stomach,  dilatation  can  take  place  in  even  a  healthy  uifant,  so  that 
the  careful  regulation  of  the  amount  of  food  which  is  given  at  each  feedmg 
during  the  first  year  of  life  is  most  important, 

Pathology*^ — ^The  pathological  condition  which  exists  in  cases  of  gastric 
dilatation  is  well  represented  in  Fig,  16 K 

Tlii^  slmriiLch  was  laken  from  ah  aHificially  fi^d  rhachitic  infant,  sev«n  months  old, 
who  dif*i  under  my  care  al  the  Biislou  City  Hospital.     The  gastrin  capatiity  in  this  tuise 
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was  300  c.c.  (10  ounces),  which  corresponds  to  the  gsistric  capacity  of  an  infant  tw^lv.' 
months  old.     The  shape  of  the  stomach  is  very  sijfniticant  of  the  symptoms. 

The  lesser  curvature  is  not  much  altered,  while  the  greater  curvature  is  vm  luu.h 
increased.     The  pathological  condition  of  the  tissues  in  these  cases  is  such  as  wouM  W 


Fio.   IGl. 


DilatiHl  stomach.    Rhachitio  infant.  7  months  old     (Actual  size.) 

e-\p<'ct*»d  from  p'n«'r;il  malnutrition.      In  such  disea.**es  Jis  rtiachitis  there  is  a  stretch- 
ing of  tlu'  musmlar  tihn's.  as  well  as  an  atrophietl  condition  of  the  entire  gastric  walls. 

Symitoms. — Tlic  symptoiiLS  of  dilatation  of  the  stoiixgich  arv  essentially 
those  of  elin»ni<-  nul^r«»stion.  Voniitmg  is  cjnite  frequent,  and  continues 
until  tile  stoniadi  has  l)een  entin^ly  emptied,  when  a  period  of  n^Iief  eoin<»s, 
to  la.st  until  fn»sli  irritation  arises  from  another  supply  of  food.  Ab<lomi- 
nal  pain,  llatulen<e,  and  jrenc^ral  discomfoH  are  prominent  symptoms. 
Rapici  loss  in  wei^^ht  and  (Mnaciation  also  occur.  In  some  cases,  in  young 
infants,  convulsions  may  arise,  apparently  due  to  the  reflex  disturbance 
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which  is  produced.  There  are  usu<illy  considei'able  thirst  and  loss  of  ap- 
petite. When  the  dilalation  is  of  a  liigh  grade,  the  voinitin^  may  oceur 
only  after  considerable  inlervais, — twenty-four  to  forty-eight  hoiirs^ — 
during  which  time  the  food  does  not  pass  out  through  the  pyloric  orifice 
to  any  ilegree,  but  collects  iu  the  slouiach. 

Under  normal  conditions  the  stomach  is  somewhat  tubular  in  shape 
and  oblique  in  position-  The  food  thus  easily  passes  through  the  cardiac 
to  the  pyh^ric  orifice*  In  dilatation  of  the  stomach,  on  the  contrary,  the 
greater  curvature  is  so  much  increased  and  depressed  below  the  level  of 
the  pyloric  orifice  that  a  pouch  is  formed.  The  food,  collecting  in  this 
pouch  as  tliougli  it  were  at  the  hottrmi  of  a  well,  has  to  be  jimctirally 
pumped,  by  the  contmction  of  the  muscular  walls,  up  to  and  through  the 
pyloric  orifice.  The  already  weakened  stomach  thus  has  to  perform  work 
for  which  il  is  not  fitted,  and  finally  is  relievini  by  spasmodic  vomiting. 
When  only  the  small  amount  of  food  adapted  to  their  normal  gastric 
capacity  is  given  to  young  infants  whose  stomachs  are  dilated,  a  lai^^*  space 
of  empty  stomach  is  left  alcove  the  level  of  the  liquid  which  has  entered 
the  stomach.  This  creates  a  feeling  of  emptiness  and  general  tlisconifort, 
so  that  the  infant  ap|}ears  to  he  hungry  when,  in  fact,  it  is  only  so  tiering 
from  the  feeling  of  incomplete  filling  of  Uie  stomach. 

On  inspection  the  al)domen  Is  seen  to  be  distended  and  tense,  and  on 
percussion  to  be  highly  lympaniiic  in  its  upper  part.  Succussion  is  not 
an  especially  valuable  diagnostic  sign  in  dilatation  of  the  stomach.  Suc- 
cussion  is  so  frequently  found  in  Uiany  conditions,  and  is  so  likely  to  be  con- 
founded with  that  which  occurs  in  the  colon,  that  it  cannot  be  relied  upon. 
The  outlines  of  a  normal  stomach  when  somewhat  distended  vary  so  much 
in  uifancy  that  ttie  results  of  percussion  are  oden  very  misleadhig.  When, 
however,  tlie  lymparntic  resonance  i^^  found  to  extend  below  the  line  of 
the  umbilicus,  we  may  suspect  that  \vv  are  Jealing  with  gastric  dilatation, 
but  even  then  it  is  uncertain  whettier  it  is  the  gastric  tympany  which  we 
have  obtained.  In  infancy  the  cardiac  end  of  the  stfimach  is  so  slightly 
developed  that  an}'  great  increase  in  the  area  of  gastric  resonance  to  the 
iefl  is  an  important  aid  in  making  ttie  diagnosis, 

DiAGXo,sis. — ^The  difft?rential  diagnosis  is  to  be  made  chiefiy  from  dila- 
tation of  the  colon.  In  many  cases  when  the  colon  is  dilated  it  is  impos- 
^le  to  determine  whether  the  stomach  is  also  dilated,  since  under  these 
cin*umstances  the  colon  can  almost  completely  cover  a  lai|rt^ly  dilated 
stomach.  In  cases  in  wtiich  the  diagnosis  is  uncertain,  a  valuable  means  of 
determining  the  presence  of  dilatation  is  artificial  distention.  This  can  be 
done  without  harm  or  mucli  discomfort  to  Ihe  child  by  filling  the  stomach, 
several  hours  after  the  last  feeding,  by  gas  geiierdted  by  giving  part  of  a 
seidlit2  pow^derin  divided  portions,  by  air  through  a  stomach-tube,  or  pref- 
erably by  water. 

The  gastro-diaphane,  rt^commendeft  by  Ko]3lik,  can  also  be  used  as  a 

method  of  diagnosis. 

m 
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pFtoGNOsis*^ — -If   the    ililalati(jn   is   iiue   In   cYm^Tiiital    ??ioiiiW5i&  of  lb- 
pylorus  the  pro^masis  m  very  unfavorable.     In  either  cast*s  the  i»nj0H«B 
depends  upon  whether  tlie  condition  arises  froin  hn proper  amounts  uf 
food  or  from  srmie  disease,  snrh  as  rhnnhitis.     [n   tin-  fnninT  rlas?  \y 
prognosis  is  good,  and  the  stotnaeli  under  a  ]jroper  n",^ida[inn  of  ih»'  iM 
soon  resumes  its  natural  size.     In  the  second  class  it  is  not  so  good*  aii*L 
as  a  rule,  the  sltmiacli  will  n^niain  tiiort^  or  less  disteiided  until  the  iVi^nm^ 
which  causes  the  dilatatiou  has  Ix'en  curtHL 

Treatment.— If  the  case  is  an  obstinate  one,  lavage  is  un  trnporlaiit 
part  of  ttie  treatment.  In  many  cases,  liuvvewr,  g<Hnl  resnlts  ape 
obtained  simply  by  regulating  the  quality  and  quantity  uf  the  ftHwl 
When  the  food  is  first  given  in  the  proper  amount  it  will  not  fdl  the 
stomach  nor  satisfy  the  deiuands  of  the  hi  fan  I.  Under  th<-se  eircijui- 
stant:es  the  infant  will  be  very  rt'stless,  and  will  often  cry  alinos^t  cjinliim- 
ously  from  the  time  of  one  ft^eding  until  the  next.  The  nurse  must  I**.* 
made  to  understaml  tliat  these  signs  of  discomfort  ar**  liable  to  last  for  a 
mujiber  of  days,  until  Iho  st<nnacti  has  more  Tiearly  resumt^  its  nf»niiJt] 
size,  and  that  an  additional  supply  of  food  nmst  Jiot  bo  given  to  the  inlkul 
because  it  cries  for  more. 


I 


The  following  cose  illiistral**s  iljlaiation  of  \hv  ^Unmn^h  a*  il  o^^ciirs  in  Ih**  fin»t 
of  life.  A  male  infani  four  jmuittis  ulil  wai?  well  aud  Mminr  ill  Inrlh.  h  wna  rml  i*iir««d. 
but  wrui  fifl  oTi  a  niixtuie  of  milk,  nvajii.  aiul  water.  It  wa^  uuuf^UiiUy  vij^miiis,  anil  b 
i^fxiHefl  k)  liave  never  U^en  tstitjsfietl  witli  lire  small  iiuaiititiws  uf  Htofl  :«mtahlp  tu  iU  »pi. 
When  H  was  Uiree  weeks  old  il  was  i^iven  150  to  180  eu%  (5  or  i*  unnr*^)  at  earh  m*^l 
Sonjt*wli,il  later,  in  its  seeoutl  luirt  tltJrd  tuuuths,  il  i^rAdually  (l»?vt*loiH^tl  sympltirjis  rjf  In- 
di^f*«i*Uon,  antt  wheu  f  was  t'lillHl  to  *^;'e  it  wils  i[i  ii  verj'  serit>nH  coudiUon.  It  hn*l  liri-n 
having  fpt'quent  and  prolriu^Ml  amvulsiuntv*  At  tim^^s  wheu  jl  w^a^;  hi  Uie  coiiviibic*!!^  it 
would  fall  irdo  ;i  state  of  eollapsi.  Uie  pnllor  rd'  lia  fne*'  wiiuld  I»h  extreuie.  and  il  wmilii 
Irxik  as  thouifh  it  were  dyings.  On  examinatiou  uolhinj?  abniirjual  wtv^  fiiuiid  in  thr  lhcir*ui. 
The  entire  atidomen  was  found  to  l)e  distended,  especially  in  th**  ii|>|H'r  (wirL  wht-n?  Ihf 
gastric:  tympfuiy  was  fminotmeed  anci  easily  marked  out  by  (x^reussitui.  Tlie  (it*rrussi«ju 
f bowed  the  stomach  to  l>e  dilated,  and  In  t^xlend  Indow  tli*?  line  of  the  iimhjhcus  and  &r 
to  the  lefl  r*r  the  niediiiii  lin€*. 

The  in  Ian  I  was  fedveu  small  amounts  of  forjij  at  freqwerit  irilen'ak.  For  the  ftret 
two  or  three  days  il  cried  and  screained  Ibr  more  ftiud.  hut  the  convuli*icin»  ceas*-*!  lis 
y^enend  condition  hnprrtved.  by  llie  end  of  the  week  the  distention  of  the  stotimch  had 
subsided  very  markedly  and  the  intiint  had  Miime  traiM|uiU  and  Ihis  lime  there  w^as  no 
recurrence  of  the  syjnjdoms* 

A  second  ca^e  wjis  thai  of  a  colored  h*iy  six  years  old,  Jte  was  markedly  rbarhitic. 
He  W'l^  rep^irted  lo  have  been  in  fair  health,  thoU|fh  delicate,  until  one  month  |ii>^vk»iw 
to  entering:  Uie  hos|>itai,  wheu  he  Ivegan  lo  havt*  per^iij^tent  voiuiliu^.  He  had  lo«l  ^^ailv 
in  weight,  had  been  very  restless  fit  nights  and  he  had  continual  borhoryj^'mi. 

Physiral  exartiinalion  showed  marked  alHlomiual  enljtrg»nnenU  (hi  |iprrns^iin  th^ 
gttstne  tympiiny  w;is  found  tf>  extend  duwnwanJ  m  far  as  Uie  muhilieu^,  7.*  tim.  (ll  \iu'he») 
to  Uie  right  of  Ihe  median  line,  and  10,4  cm.  (4  inches)  lo  Ihe  left.  In  ttie  it^ur^^  i\w 
line  of  (M^ri'iission  which  irjiresenls  the  ^rejder  curvature  of  ttie  s^loniacl*  is  markett  with 
while  dols.  As  Ihe  i-esfjuaiice  of  the  colon  wus  also  exa^fp'ratHd  in  this  ca!?i\  and  iu«  ti^ 
differentiation  fjtim  that  of  the  jsiomacli  wm  somewhat  dilVicuh  becaus*e  it  evidently  over- 
lapfH^d  the  lower  tinnier  of  the  stomach,  an  ^-ndravor  was  made  to  eliminate  this  oMadf 


Thp  *iutliiu»  u(  {\w  (tisteiuWii  stiuuiuh  ((laUl  iw  fairly  well  seen,  mid  na  ptennjssitnT  the 
line  fif  tjjt;  j^nnil^r  f^urviituji*  wsi^  foiuici  U)  ha  2.*>  crn.  (1  inch)  bt^Iciw  the  iiiie  (*r  the 
umbiUeii^,  th*^  eitloii  livivin)^  ti*'**n  injish*'il  out  uf  thii  way  by  llie  dblended  stomach. 
I  have  uidicatt*!!  Mi*?  liue  of  greater  curvature  by  a  bmad  white  line. 

(Siih!iifM]ueiit  biatory.)  In  this  case  it  was  nut  found  nec«3SJiry  tci  wash  nnl  the 
stamach  mnre  than  once  or  Iwitc.  fur  -i^  ssoon  m  stn*ill  ajuomils  ^if  food  were  given  at 
freijuent  intervals  Ihe  vonutiiig  ceui^'fl  and  the  sUnnadj  (^niduiilly  re.'sutm^d  Jii*  normal 
sijce.  At  Uie  end  of  two  mrtnlhs  the  child  left  the  hospital  free  from  any  abnormal  gajs- 
tnc  sympiomtt. 

UIjCERS. 

Ulcers  of  the  slomach  in  ititanry  and  early  childhood  are  verj"  rare, 
but  (raises  have  bei-n  reported.  They  Jiiay  be  mm-liifiammaionf  or  In- 
fiamitmtor^^  the  dbtinetioii  between  the  (wo  otlea  being  very  dilliirult  to 
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make.     They  may  occur  as  a  n»suR  of  hemorrhage  itxto  Ihe  tissues  of  ih^ 
sloniach. 

They  may  be  of  foUmdar  or  tubercidar  origin*  and  the  roim4  imjo- 
rafim/  ulcer  has  also  been  found. 

There  are  no  tliajjrnostic  symptoms,  but  when  vomiting  of  blood  uccuts 
ulceration  may  be  suspected- 

The  prognosis  is  bad.     The  treatment  is  necessarily  symptomatic. 

Fig.  163  represents  the  stomach  of  a  female  infant  one  year  nlil  \u\M 
the  care  of  Dr,  North miK 

Fltr.       KiS. 


FglllciuJiiir  tilcetmtloii  of  «iQm«^ii«    Female,  1  y^(«rol<|« 

The  infant  was  under  Lreatmpnl  for  one  month.  It  had  vomitingr  »nd  t1ittrrbi*a. 
Durini^  Ihe  first  week  that  it  was  in  the  hi>9pitil  ifs  leini>prafnre  Xi\m*i\  lb*in  S8.S*  tn 
39.4"  C.  (102**  to  10:i°  F;),  after  thai  heinj^  rionnal  «r  pulinormaj.  Tbo  r^'3^|iinition«i 
varied  from  40  to  50,  and  the  (lulse  Tnun  120  lf>  140,  \n  the  seiivnd  w«H-k  it  tK*r^n  lo 
n*fuse  lis  foiwJ  and  to  emaciate.  The  diarrhiea  ninlinued  and  the  vnmiting  wsis  p«^r- 
sjstenl     The  vomitus  was  somewhut  lyrowaish  in  t-olor,  and  the  rhild  die<l  of  f^ihAiistioa 

On  examininjjr  ttie  stomach  it  wmA  riiuml  that  the  hninR  inucoii^  metnbran#f  wif 
covered  with  3 mall  ulcere,  varying  in  mie  from  dot^  to  I  cm.  (i  nf  jtn  im-h)  in  dlaniHAT. 
The  Ifsiiins  appeaj^nl  to  tw*  frdiirnlar  uln'nitimiB,  In  the  middle  of  the  ^jwrimi^n  was  a 
moih  lar^^r  uloi.*r  wtiirh  |>i^rrrjnilefj  Iht*  (Jdslerior  wall.     There  was  no  evidenci;  nf  aft 
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infltiin tnaUiry  fon di t i o m .  iind  the  eaiiijie  of  \he:^  lesions  was  unkuowii,     Tliert*  wfis,  \nm* 
evt?r.  a  certiiin  dt*(jfret^  nt"  necrosis  around  the  ulci^ ration. 

NirW  GROWTHS. 

Morbid  growtlis  in  the  stoinachs  of  ijilants  and  young  children  are  so 
extremely  rare  thai  their  oceurrence  need  merely  be  referred  to. 

B-  Inflammatory, — The  intlamTnatory  lesions  of  the  stomach  may  be 
either  acute  or  clironic,  and  are  termed  (^aMritU. 


ACOTE  GAsrams. 

\eiile  gastrilis  may  be  divided  irdo  (1)  f/it.*fintm  catan-haih,  (2)  ga^rUiji 
•i(Vf»  and  (3)  f/((Mnfi^  pHCHih-mrmbmnmn.  Tlie  cases  in  which  or- 
g^iic  lesions  of  the  stomach  can  be  proved  to  exist  are  very  limited  in 
comparison  with  those  in  which  the  functional  disorders  are  present.  In 
a  large  number  of  cases  \vhich  are  spoken  of  as  gastritis  catarrhalis  no 
catarrhal  condition  is  present  and  they  %vouId  be  much  better  classitied 
under  the  headinjs^  of  indijt^eslion,  Ca.ses  ai"e  numerous  in  which  a  diag- 
nosis of  ^^stritis  has  been  made  during  life  and  in  which  at  autopsy  no 
definite  lesion  has  been  found.  When,  however,  gastritis  is  present  as  a 
rule  the  acute  form  is  more  common  in  infants,  while  the  chronic  fonn 
occurs  uii»re  frequently  in  cliildren  towtirds  tlie  agt*  of  puberty. 

Oastritis  Catarrhalis  Acuta  (Acute  Gaetrio  Catarrh). — The  cause 
of  acute  gastric  catarrh  b  somewliat  obscure*  but  it  is  usually  supposed  to 
arise  from  an  exaggerated  form  nf  indigestion,  or  from  the  presence  of 
irritants  of  various  kituls.  Infection  may  also  be  a  c^use,  especially  in 
the  membranous  form, 

PATHOLom% — The  pathological  lesions  M^hich  chamcterize  acute  gastric 
catarrh  are  hypera^niia  of  the  mucous  membrane*  hypersecretion  of  mucus, 
small  pimctale  hemorrhages,  and  slight  thickening  of  the  mucous  coat. 
In  certain  cases  the  intlainrjiation  has  been  found  especially  to  affect  the 
fn  I  tides.  According  to  Booker,  wiien  a  catarrhal  condition  of  the  gastric 
nmcous  membrane  is  present  the  milk  remains  much  longer  in  the  stom- 
ach than  under  normal  conditions,  possibly  four  or  five  hours,  or  even 
more.  A  microscopic  examination  of  the  gastric  contents  in  these  cases 
shows  various  micro-orgfinisms,  and  sometimes  epithelioid  and  pus  cells. 
The  small  nundaer  of  bacteria  found  in  cover-slip  preparations  from  tlie 
contents  of  the  stoujach  affords  a  tnost  striking  contrast  to  the  large  num- 
ber of  bacteria  wliich  under  like  circumstances  are  found  in  the  fieces. 

Two  forms  of  acute  gastric  catarrh  are  usually  described,  the  division 
according  to  Ww  severity  of  the  disease  into  mihtwufi-  and  ueuie. 
,  Subacute. — In  the  subacute  form  there  is  little  or  no  fever, 
while  in  the  acute  the  temperature  is  high.  The  subacute  form  is  by  far 
the  more  connnon.  It  is  dillicultand  ahnost  im[KJssible  to  slate  defmitely 
the  s}^mptoms  of  this  form  of  gastric  catarrh*  as  they  so  nearly  approach 
lo  those  which  occur  in  cases  of  indigestion  in  which  we  believe  no  gross 
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pat  ho  logical  ronditions  exBt,  lliat  we  .should  always  Lh-  g^uardiMl  in  rjur 
iiSL^  of  lliL*  word  tularrh,  I*ain  is  so  common  a  sytitptom  in  all  j^a^lrit 
disturbances,  the  existence  of  tenderness  is  so  Uinfcult  to  detorinifit*  m 
infants  and  younii,^  childnni,  and  a  hypersecretion  of  mucus  is  so  oden 
known  to  occur  withnnl  tht?  presence  of  an  intlanunatory  condition,  that 
there  does  not  seem  to  be  any  one  symptom  on  which  we  can  rt*h.  A 
geneml  picture  of  the  disease  wtiich  is  supposed  to  represent  ttiis  fonn  of 
gastric  catarrh  is  that  of  sliffht  fever,  nansea,  Totniling  of  fooii  niiJtd 
with  nmcus,  and  at  Ihnes  of  niucns  alono^  with  a  sense  of  t<'nilenn?sgv 
urteasiness,  and  discomfort  m  the  epipasirimn.  There  may  be  frontal  heaii- 
ache,  a  rather  swollen,  coated  tongue  of  somewhat  gloj^sy  app(*anuiri\  atid 
often  a  slijfht  follicular  phar\*ngitis.  There  h  loj;s  of  appetiti%  with  at 
times  hiccou|fh  and  eructations  of  gas.  Tlie  bowels  are  usually  const]- 
jjaled  at  first,  hut  adi^r  ttiree  or  four  days  (iiarrhnvi  may  b<*  [irestmt. 
When  an  in  Ian  t  or  child  seems  prostrated  for  a  l^w  days,  and  sick  beyond 
what  would  be  expe(*ted  in  an  acute  attack  of  ]ndi|?estion,  ajid  when  in 
combinati()n  with  a  slightly  hei^rhtened  temperatun^  there  is  frequent  vuiij- 
iting  of  mucus,  we  are  jnstilicd  in  supposing  that  we  an*  dealing  wilh  a 
subacute  gastric  catarrh. 

Symptoms,  Acute, — ^Acute  gastric  catarrh  is  rare,  but  is  a  much  luon? 
serious  disease  than  the  subactite  form.  It  is  characterized  by  bigli  IV"%cr, 
39.4^  40^  40,0^  a  (103^  104^  105°  F.y  The  uivaslon'  is  sudden, 
The  disease  may  last  for  two  or  three  weeks  and  show  severe  ami  atann- 
ing  symptoins.  Tliere  may  be  at4ive  vofniting.  ilelirium.  and  ^upur  in 
the  beginning,  so  tliat  it  may  J>e  impossible  to  determine  wiiether  or  nut 
one  of  the  other  acute  febrile  diseases  is  developing.  The  ehanicteristir 
symptoms  of  gastric  catarrh  develop  later,  and  then  the  difrert*idial  diag- 
nosis is  easily  made. 

Instead  of  the  cessation  of  tlie  vonuting  in  the  first  twenty-four  or 
forty-eight  hours,  as  in  scarlet  feven  and  of  the  continuance  of  tlic  wn- 
bral  symptoms,  as  in  meningitis,  or  of  the  development  of  [luhnonan 
symphmis,  as  in  pn**umonia,  the  vonuting  continues,  though  not  tpiite  su 
frequently  as  in  the  begitmnig,  Ihe  mind  becomes  clear,  and  the  symptoms 
point  lo  the  abdomen  mther  than  to  the  head  or  thorax.  The  onset  of 
pncmiionia  in  sonu"^  cases,  though  in  my  experience  mrely,  simidales  tlik 
disease.  Ttie  pulse  is  rather  irregular.  There  is  usually  constipation  at 
first,  followed  by  diaiThti*a  later. 

pHOQNosts  OF  SriiAccTE  AXiJ  AccTfi  Gastric  Catarhh, — The  iiriignosis 
in  boHi  these  forms  of  catarrh  is  good  except  in  very  debilitated  childn^n* 
Theatmkxt. — ^The  treatment  of  cases  of  subacute  and  acute  g;ii^iri** 
catarrh  is  ihe  same  as  that  described  in  speaking  of  huligestion.  F**i>d 
should  be  withheld  from  the  stoftiatdi  feir  many  liours*  for  it  remains  so 
long  in  the  stomach  Ihat  a  Irtish  supply  at  shori  inten*als  will  act  as  an  ad- 
ditiojial  source  of  irritation.  In  those  cases  which  do  not  rcspcmd  rt*adily 
to  long  intervals  of  rest  and  to  feeding  with  small  i|uantities  of  a  mo<tj|ie<) 
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alkaline  nnlk,  lava^a^  will  prnvo  i>f  valii(\  Jliirh  jiid^inoiit  i?lifjul*l  bp  used 
as  to  tilt'  tiiiit*  wliun  i\\v  IVmkI  h  Ih  bt*  iiirrt^asKl  in  streii^^tli,  Inr  unless  groat 
pn^eautiuns  are  taken  relapses  will  frequently  occur,  and  as  a  n-*sult  the 
dfeease  niav  finally  hrMo rue  (lironic.  After  convalescence  lias  been  estab- 
lished the  child  will  bejrin  to  ^^ain  in  weigjjt.  Some  simple  tonic,  such  as 
nux  vomica,  is  usually  intlicated  for  a  week  or  ten  days  until  the  eluld  has 
reeovpn'd  its  slreuj^h.  During  the  begin nin^r  of  the  attack,  when  food  is 
being  wilhheld*  if  the  cliild  is  made  verj'  restless  by  extreme  thirst,  tea- 
stKiotiful  doses  of  iced  soda-waler  can  be  given,  but  with  caulinii  and  as 
seldom  as  possible.  Alter  the  irrilalioii  has  been  somewhat  allayed, 
it  is  fomid  valuable  in  certain  eases  to  give  dilute  solutions  of  brandy, 
barley  water,  or  wljile  of  egg  in  tlie  form  of  albuniin  water  before  begin- 
ning with  the  treatment  jus(  spoken  of,  Albuniin  water  is  best  made  by 
dissolving  the  white  of  au  egg  20  to  30  cc.  (l  to  1  ounce)  in  water  120 
€*e,  (4  ounces),  and  heating  to  40'"^  C.  (1U4^  F,),  In  this  way  the  albu- 
ntin  is  held  in  solution,  and  the  albumin  water  can  be  put  on  ice  until 

led  for  use.     lu  e-sjiecially  intraelable  cases  nothing  should  be  pul  in 

stomach  for  some  tinier  nutriment  being  given  in  the  form  of  pep- 
tonized  milk  \rith  eneinata. 

In  the  acute  form,  besides  the  treatment  just  mentioned,  the  child 
should  be  placed  in  a  darkened  room,  soothing  applications  applied  to  the 
abdomen,  and  small  (pjantities  of  iced  soda- water  given.  If  there  is  nmch 
exhaiistion,  stimulants  are  indicated. 

Gastritis  Corrosiva  Acuta. — Corrosive  lesions  of  the  mucous  mem- 
bmne  of  the  stouiach  are  at  liiru.*s  produced  by  swallowing  irritants,  such 
as  arsenic,  carbolic  acid,  and  i^austii*  fluids.  In  these  eases  the  lesions  are 
usually  found  on  the  smmuils  of  the  rug^iv 

Theatmext, — The  treat m*4it  is  by  washing  out  the  stomach  with  laiige 
quantities  of  water,  administeruig  tlie  proper  antidote,  and  fet^ding  the 
child  on  a  licpiid  <liet  so  nioriified  as  to  be  as  little  initating  as  possible  to 
the  irijureil  mucous  juend}mue. 

Gastxitia  PBeudo-membranosa. — Tlje  membranous  form  of  gastritis 
is  extremely  nxre  in  intancy  and  childhood.  Cases  have  been  reported, 
notably  those  of  Wullstein.  hi  these  ciises  the  congestion  of  the  rugte  was 
very  marked,  and  along  the  greater  curvature  extended  over  an  area  of  a 
number  tjf  inches.  There  was  a  thick  gntyisli-gi-een  membnme,  with  some 
erosions.     The  gastric  walls  were  much  thickened. 

Symptoms. — The  symi>toms  of  gastric  ilisliu'l)anct-  in  these  cases  are  often 
almost  entirely  absent,  but  there  may  be  vomiting.  i*ain,  and  tenderness 
ni  the  epigastric  n^gion,  mn\  insatiable  thirsl.  A  jiatliogntmionic  symptom 
would  be  the  vomiting  orshreds  uf  membrane,  wjlh  or  vvittiout  an  admixture 
of  blood.  This  symptom  is,  however,  extremely  lure,  because  the  mem- 
brane  Is  usually  adherent^  so  that  a  diiTen^ntial  diagjiosis  is  often  impossible. 

pRDGNOSis*^ — The  prognosis  is  very  unlavondile- 

Treatment. — The  livalment  is  purely  symptomatic. 
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CHRONIC   GASTRITIS 

Chronic  gtistritis  is  not  usually  met  wiUi  in  infancy,  but  occurs  in  later 
childhood,  and  is  then  in  fomi  cataiTliaL  It  is  especially  coiiiraon  in  tltc 
summer  months,  and  is  generally  the  result  of  neglect  or  of  iuiproii 
treatment  of  the  a*-ute  fonn  of  the  disease. 

Gaatritie  Gatarrhalis  Chronica  {rhronle  tja^ne  ^^atarrh), — Pathol- 
OGt. — The  pathological  condilion  which  is  found  iu  chronic  gastric 
tarrh  is  ihe  result  of  long-continued  hypenfmia.  There  is  often  a  slaty 
discoloration  of  tlie  mucous  niembraue,  with  cellular  infiltration  of  the 
submucosa.  In  addition  to  this  there  is  usually  found  a  considerable 
quantity  of  tougli  mucus. 

Symptoms. — ^Thu  symptoms  are  not  so  clearly  defmed  as  in  the  acui 
form  of  the  disease,  but  are  variable  and  of  a  rather  shiggish  type. 
tongue  is  apt  to  be  nmcli  coat  pi  1  and  the  breath  to  have  a  disagreeable 
odor.     There  is  considemble  abdominal  distention  after  meals,  so  that  t. 
cliildi"en  complain  that  tlieir  clothes  feel  uncomfortable. 

Frontal  heaflache  is  b.[A  to  occur,  Tfie  children  gmdually  grow  thin 
and  anaemic.  They  vomit  at  irrt^nlar  intervals,  and  are  usually  eonsth 
pated.  There  is,  oden  a  slight  cougli,  and  the  symptoms,  so  far  as  the 
stomacli  is  concerned,  may  form  so  small  a  part  of  llie  general  picture  of 
the  disease  that  the  child  is  not  infrequently  brought  to  the  physician  01 
account  of  its  cough  and  because  it  is  supposed  to  have  sunie  puhnona] 
affection. 

F^RoGNosiB. — Although  the  disease  is  often  somewhat  intractable,  t 
prognosis  under  proper  treatment  is  good.     It  may  last  for  three  or  foil 
months;  but  in  many  cases  w*hifh  are  usually  considered  chronic  gastric 
adarrli  it  has  seeme*l  to  me  tliere  is  no  organic  lesion,  bat  that  the  dis«^a 
is  functional  in  its  character,  anil  tlie  prognosis  conserpiently  very  good. 

Treatmi^nt. — It  is  ot^en  necessary  in  these  eases  to  precede  the  treatJ 
ment  by  carefully  washing  out  the  stomach.  We  must  remember,  how- 
ever, that  a  considerable  quantity  of  mucus  may  be  in  the  stomach,  whicl 
cannot  be  rt^nioved  by  wfishing,  so  that  if  the  symptoms  continue  aH* 
one  or  two  washings,  even  though  no  mucus  is  relumed  by  the  lidse, 
should  repeat  this  treatment  from  time  to  time.  The  diet  should  be  un 
alkaline  moditied  milk,  with  a  low  percentage  of  proteids,  if  necessary 
peptonized,  and  a  moderate  percentage  of  fat  and  sugar.  The  peraenta^s 
of  the  diflerent  elements  should  be  increased  as  improvement  in  thegHstril 
symptoms  takes  place,  and  later  broths  and  milk  can  be  tried.  Sym 
tomatically  in  certain  cases  pepsm,  dilute  hydrochloric  acid,  and  bismuth 
are  occasionally  hidiiated,  A  valuable  tonic  in  the  after-treatment 
tliese  cases  is  nax  vomica. 
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GENERAL  CONSIDERATIONS.^ — DiarrhcBa, — As  vomiting  is  the 
most  s^fuitimiil  syin)»toni  of  gastric  iUst.urbaiK-t.%  so  Ltiarriuta  resulting 
Eroiii  iiicrtfased  intestinal  i>orislalsis  is  the  most  L-haratteristic  syniptoni  uf 
intestinal  rtisturbanee,  Diarrha^a  is  always  a  symptom,  never  a  disease. 
There  seems  to  be  a  predisposition  to  diarrtura  in  the  tirst  tu*o  years  of 
life,  whieli  decidedly  lessens  as  Uie  ehild  grows  oldi^r.  The  most  fre- 
quent Ume  for  the  occurrence  of  diarrha^a  is  during  the  summer  months. 

Prophylaxis. — Much  ('an  be  done  at  all  seasons  of  the  year  to  prt^ 
vent  the  occurrence  of  diarrhix-a^  but  prophylaxis  is  of  the  utmost  im- 
portance in  %vann  weather.  Ttie  children  should  be  protected  by  proper 
clothing  from  extremes  of  heat  and  cold,  and  from  dampness*  They 
should,  if  possible,  be  taken  a\vay  from  crowded  or  unclean  districts  in 
uties  and  to^vns  during  the  hot  weather,  and  have  the  advantages  of  fresh 
coiuitry  or  sea  air  and  good  hygienic  surroundings.  Both  the  quality  and 
the  quantity  of  the  food  should  be  carefully  regulated,  care  being  taken 
not  to  give  too  nmch  food,  as  the  depression  due  to  heat  weakens  tlie 
digestive  function.  In  very  hot  weather  an  extra  amount  of  water  should 
be  allowed  and  the  solid  food  somewhat  diminished  in  amount.  As  milk 
is  the  most  common  source  of  infection  in  the  diarrhceal  diseases,  and  as 
bacteria  multiply  more  rapidly  as  the  weather  becomes  warmer,  it  is  espe- 
cially imporiant  to  have  the  milk  tresh  and  sterile  during  ttie  summer 
months.  It  nmst  be  understood  that  not  only  bacteria  hut  also  their 
toxines,  which  are  not  destroyed  by  pasteiuiioition  or  sterili^iation,  may 
produce  most  serious  results.  Uncooked  tniits  and  foori  iirv  contra-indi- 
cated in  very  hot  weather.  Especial  attention  slmuld  be  |jaid  to  any  slight 
indisposition  Avhich  may  arise  in  hot  ^veather,  as  it  may  render  ttie  child 
more  vulnerable  to  the  various  causes  of  diarrhoea. 

Intestinal  Contents. — The  intestinal  contents  should  be  studied  in 
regard  to  their  color,  consistency,  composition,  odor,  and  amount.  The 
changes  which  take  place  in  the  intestinal  contents  are  signiticant  of  dis- 
eased conditions,  but  not  necessarily  of  any  especial  disciise. 

CbLOR. — The  color  of  the  ttecal  dischai^es  varies  greatly,  and  it  would 
be  impossible  to  describe  completely  all  the  variations  from  the  norma! 
when  there  is  disturbance  of  the  intestinal  contents.  A  number  of  the 
abnormal  colors  more  usually  seen  art^  shown  in  Plate  III.,  facing  page  84. 

The  square  numbered  16  is  what  is  usually  spoken  of  as  day -colored. 
This  clay  color  may  be  due  to  a  diminution  in  the  amount  of  bile  which 
enters  the  intestine,  or  to  undigested  fat.  This  color  is  abnormal,  and  is 
usually  met  with  in  intestinal  diseases  of  a  sidDacute  or  chronic  type.  It 
does  not  necessarily  indicate  a  serious  condition,  however,  as  even  a  small 
plug  of  mucus  may  interi'ere  with  the  flow  of  bile  into  the  duodenum. 

Number  17  may  be  simply  a  change  that  has  taken  place  after  the 
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fi^ces  liavo  bt^eii  passed,  aud  wlikli  dtVii  is  not  si^'iiifiaiJit  tii'  any  iis|MMial 
pathological  eoiidition.     It  iim\\  liowt*ver,  dunx  thai  Hit*  rhau^rs  wUik 
have  taken  place  iii  the  food  during  its  passage  througli  the  iiitestint*  bvr 
not  been  entin^ly   normal.      It   is   tfie    least  iniporiard    of   the  i-han;ns 
wiiieh  take  plaee  in  the  color  uf  tiie  intestinal  eon  tents,     Thv  <-olors  la  \^ 
and  19*  are  wlmt  may  be  seen  in  a  more  serious  disturbatiee  of  tht^ett- 
lerif*  tract.     Tln^se  colors  may  ap|jear  in  any  of  the  iidestiiial  ilii^i^^ 
which  are  accompanied  by  diairhijeai  but  are  signiiii-ant  of  no  e^pHml 
disease.     They  ai*e  merely  to  be  consideri*d  patfiological  in  rontradLstiin- 
tion  to  the  normat  coloi's  seen  in  3,  4,  6,  7,  8,  9,  and  the  beginniiiiF  al*- 
normal  condition  represented  in  IT. 

Besides  ttiese  shades  of  green  Ihere  area  great  many  varieties  of  color 
produced  by  the  mixture  of  green,  yeJIow,  wliite,  and  bi*own.  These  an* 
valuable  merely  as  histructing  lis  whether  we  are  dealing  with  a  normal 
or  im  abnormal  condition  of  the  inteslinal  conteids,  and  are  not  sij!- 
nif Scant  of  any  one  disease,  eitlier  functional  or  oiTgaiiic,  Murh  variety  in 
tlie  color  also  arises  from  tlie  admixture  of  bfovnl  mocus.  and  shn^d«*  t»f 
meJnbmne,  In  tills  connection  it  is  well  to  renrem]>er  that  tlu'  rellowish- 
wlute  lumps  seen  in  undigested  liiK:es  are  often  made  up  of  fat  as  well  as 
of  proteid  material. 

The  color  of  the  intestinal  contents  may  also  be  changed  by  the  ad- 
ministmtion  of  various  drugs,  such  as  irt^n,  wJiich  causes  a  more  or  les? 
black  colon  Bisnudh  gives  tlie  colors  which  are  seen  in  12,  13,  and  14. 
Number  12  is  tin:  color  whieh  was  pmduced  by  giving  to  an  infant  OAH 
gramme  (3  gnuns)  of  bismuth  every  two  110013  for  six  ilosps ;  number  Vk 
when  0.24  grannue  (4  grains)  of  bisnmth  was  given  everj*  two  hours  for 
six  doses;  and  number  14,  when  the  latter  dose  had  been  omitted  for 
twenty-four  houi*s,  The  size  of  the  dose  and  I  he  irdervals  betwm^n  its 
adnnnistration  will  of  course  produce  dil1ert*nt  shades  of  color, 

VVlien  the  sohds  of  the  intestinal  contents  are  much  reductxi  in  pro- 
portion to  the  serum,  as  iji  cases  of  acute  and  tri*quent  diarriicea,  the  dis- 
charges become  more  and  more  fluid,  aJid  sometimes  almost  entirely  Itise 
their  color  and  look  like  water. 

CoNsisTENTY.— In  tht^  fiFst  year  of  life,  or  while  the  infant  is  having 
only  milk  for  its  fot)d.  the  consistency  af  tlie  fit*eal  discharges  is  inler- 
mediate  between  solid  and  fluid,  and  Ihe  <lisctiarge,  as  a  rule,  is  snitiatli 
and  tret'  from  lumps.  As  the  infant  begins  to  take  other  fonns  of  focKl 
and  a  mixed  diet,  the  fiecal  discharges  gradually  bt^come  niort'  solid, 
TIk'  consistency  of  the  fjecal  dischtii^  is  abnormal  when  if  tH»comt?s 
li*iuid,  as  in  dlarrha^a,  or  when  it  is  too  solid,  as  in  const i|*at ion. 

Composition. — In  addition  lo  the  various  substances  whieti  inmke  U|i 
the  food  which  enteiB  the  intestine,  Ihe  faral  discharges  contaiu  bile, 
mucus,  epithelial  remains,  and  many  bacteria.  In  diseased  coiuUlion? 
they  may  also  contaiji  ceriain  morbid  elements,  such  as  blood,  pus.  and 
membrane.    In  hdestinal  diseases  of  both  an  acute  and  a  chronic  tyin*  lla* 
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mucus  may  be  very  lai^t*ly  irirrt^aftrd  bul  U  oaiino!  bf^  ronsidcred  to  be 
especially  characteristic  of  an  indaiiiiiiatory  coMdiiioii,  as  the  secretioji  of 
mucus  apparently  may  be  very  much  inen^ascd  m  pui'ely  functional  con- 
ditions. The  bacteria  are  very  numerous  and  of  many  varieties,  but  in 
most  cases  the  detection  of  auy  especial  fornr  of  tliese  orgunisnis  does  uol 
aid  us  in  diagnof^ticatiiig  Hie  especial  disease.  Notable  exceptious  to  this 
statenieut  are  where  one  finds  the  typhoid  bacillus,  Ihe  comma  bacillus, 
and  the  amoeba  coll. 

Odor, — While  in  the  normal  f^^cal  dischariges  of  infants  fed  entirely 
on  milk  the  odor  is  eomparatively  slight,  it  becomes  much  stronger  as 
other  articles  of  food,  either  of  a  starchy  or  of  a  pmteid  nature,  are  added 
lo  it.  When  an  abnormal  condition  exists,  various  changes  take  place,  as 
in  add  fennentalion,  in  which  the  odor  is  supposed  to  be  sour,  and  in 
albuminous  decomposition,  in  wliich  the  ot)f»r  is  sujiposed  to  be  very  foul, 
but  these  dLstinctions  cannot  witli  our  present  knowk-dge  be  said  to  be 
deflnitely  proved.  Although  these  can  scarcely  as  yet  be  considered  of 
great  diagnostic  importance,  they  are  sutticiently  so  for  us  to  make  use  of 
them  in  the  diagnosis  and  treatment  of  intestinal  diseases.  Thus,  when 
acid  fermentation  is  supposed  to  be  present*  a  reduction  in  the  percentage 
of  the  sugar  is  indicated,  while  when  albuminous  decomposition  is  sus- 
perted  a  reduction  of  the  pmteids  in  the  food  is  called  for. 

Amoi'nt,^ — In  esUrjiating  the  amount  of  the  fiecal  dischaiTges  we  must 
consider  the  total  amount  in  twenty-four  hours,  and  not  the  laiige  or  small 
amount  which  may  occur  at  one  movement.  The  tola]  amount  in  twenty- 
four  Jiours  is  of  much  importance  in  both  the  acule  and  the  clironit^  dis- 
eases of  the  intestine.  In  the  acute  diseases,  the  more  frequent  the  diar- 
rhcea  and  the  lan^'er  the  amount  the  greater  is  the  exhaustion  ami  the 
worse  is  the  prognosis.  In  some  chronic  diseases  the  total  amount  of 
fjpcal  dischanres  may  be  very  lai-ge.  In  these  cases  the  larger  the  toial 
amount  the  less  has  been  the  absorj>tion  and  the  worse  is  the  prognosis, 
for  this  condition  is  an  indication  that  the  child  is  being  starved  from  a 
lack  of  power  to  absorb  the  food  which  lias  been  given  to  it. 

Diseases  of  the  intestine  may  be  divided  into  three  classes, — f/cre/o/^ 
mrnfuL  ft*  i t c/ 10 n a /,  a n d  oty/a  n  |V. 

I.  DEVELOPMENTAL. — (Jertain  malformations  and  malpositions  of 
the  intestines  occur  as  a  result  of  abnomial  development*  The  malfor- 
mations have  already  been  considered  under  diseases  of  Ihe  new-born. 
Malpositions  are  met  with  in  intants  when  there  is  a  transjjosition  of 
the  at)dominaI  oiipfans,  or  when  portions  of  the  intestines  are  found  to  be  ' 
outside  of  Ihe  abdominal  cavity. 

n»  FUNCTIONAL. — The  functional  diseases  of  the  intestine  may  be 
classed  as  nrw/r,  ehmnk,  and  efiminntive.  The  acute  functional  diseases 
of  the  int**sline  may  arise  from  iwrvonn  disturbance  or  fn>m  mdhjri^Hon, 
which  is  sometimes  more  marked  in  the  duodenum,  and  sometimes  in 
the  intestine  beyond  the  duodenum. 
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ACUTE  NERVOTJa 

In  certain  iiifaiiLs  anil  eliildren  wliose  rien*ous  system  is  easily  affedM 
exaggerated  peristalsis  causing  diaiThcea  may  arise  from  a  numbi^  at 
causes  without  any  known  lusions,  ft^ver,  or  gastric  disease.  Among  tlmt 
causes  may  be  cited  heat,  cold,  and  Tri^hL  In  like  manner  in  tht*se  intfi- 
\iduaJs  foreign  bodies,  food  or  otherwise,  may  by  simple  reflex  irntatiim 
cause  such  a  neiTous  disturbance  as  to  produce  diarrhoea.  In  tht*se  cast's 
either  the  small  or  tlie  large  intestine,  or  both,  niay  be  affected^  anfl.  so 
far  as  we  know,  the  mucous  membrane  is  either  normal  or  simply  hyfier- 
femic.  There  is  more  or  less  serous  exudation.  These  cases  are  ran*  iii 
comparison  with  the  other  forms  of  diarrhiva,  such  as  those  which  ape 
caused  by  bacteria,  and  in  them  intestinal  decomposition  and  intt 
inflammation  are  not  present  primarily. 

Symptoms, — The  symptoms  of  simple  diarrhoea  are  verj^  apt  to  ap] 
suddenly.  There  is  usually  abdonnnal  pain,  not^,  as  a  mte,  of  great 
tensity.  At  first  there  are  two  or  three  rather  liquid  yellowish-brown  dis- 
chai-ges  occurring  at  inter\^als  of  perhaps  one-half  or  one  hour,  and  oftt*(i 
accompanied  by  considerable  flatus.  There  is  a  certain  anioujit  of  rest- 
lessness^ pallor,  and  exhaustion,  V^omiting  is  rarely  excessive.  The  li^m- 
peratiire,  as  a  rule,  is  not  raised,  or  is  raised  very  slightly.  The  puis**  is 
rath*?r  weak  and  somewhat  accelerated*  The  number  of  the  discharges 
may  be  eight,  ten,  or  twelve  in  the  twenty-four  hours,  and  these  soon 
become  waterj^  and  of  a  lighter  color,  but  are  seldom  green.  The  odor 
is  somewhat  increased,  but  not  excessively.  These  sym|*toms,  unless 
they  are  exaggerated  by  improper  food  or  by  bad  treatment,  usually  disr 
appear  in  a  few  days. 

Treatment. — The  treatment  is  essentially  to  remove  the  causi^.  If  the 
cause  is  atmospheric,  a  change  in  climate  is  sometimes  necessary.  If  un* 
digested  food  is  causing  intestinal  irritation,  a  dose  of  castor  oil,  S.75-7.50 
(drachms  1  to  2),  or  calomel,  .006  gramme  (^  grain),  every  hour  for  ten 
doses,  may  be  given,  but,  as  a  rule,  this  is  not  necessary.  The  child 
should  be  kept  in  bed.  Food  should  be  withheld  for  some  hours* 
After  the  cause  has  been  removed,  the  treatment  should  be  to  control  the 
peristalsis  and  the  pahi,  Por  tins  purpose  a  few  dmps  of  linrtura  opii 
camphorata  and  hot  applications  to  the  abdomen  are  hidicatcd.  If  lhep> 
is  a  tendency  for  the  diarrha?a  to  continue,  the  subnitrate  of  bismuth  may 
be  given,  and  in  some  cases  when  there  are  signs  of  exhaustion  a  stimu- 
lant may  be  needed.  In  the  cases  hi  which  the  excessive  peristalsis  seems 
to  be  prolonged  by  weakness,  brandy  in  small  doses  is  more  useful  than 
astringents  or  opium.  For  several  days  the  diet  should  b**  sirnply  milk 
heated  for  twenty  minutes  at  75*^  C,  (167^  P.),  and  containing  ten  per 
cent,  of  lime-water*  Tliese  simple  diarrhceas,  especially  in  hot  weatlier, 
should  never  be  allowed  to  continue,  as  they  render  the  intestine  vulner- 
able to  the  more  serious  diseases  caused  by  micro-oiTgitnisms,  wljich  may 
at  any  moment  gain  an  entrance  in  this  way. 
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ACUTE  INDIG^ESTION* 

Disturbances  arising  iroiii  inteslinal  indi(erestion,  allhoiigli  in  most  cases 
huvinyi  Uunr  origin  in  the  duodtmuni,  seem  also  in  quite  a  lunnber  of 
cases  to  be  located  in  the  intestine  beyond  the  duodenum.  It  has  yet -to 
be  proved  that  any  pathologiral  lesion  is  present  in  these  eases,  and  for 
the  present  they  must  be  lookeri  njMm  as  functionaL 

These  cases  vary  in  their  syinijtoins  with  the  individual  and  according 
to  the  part  of  the  intestine  which  is  most  involved.  In  one  set  of  cases 
where  the  irritatifin  is  probajjly  bflow  the  duodenum,  the  disturbance  of 
di^festion  is  shown  simply  by  the  increased  peristalsis,  such  as  has  he*»n 
described  in  the  nervous  cases,  but  Iiere  the  evidence  points  to  an  undi- 
gested condition  of  improper  articles  of  food  whieli  ha%'e  been  pven  and 
which  a|)pear  in  the  disctiaiT^'es.  Tlie  treatment  of  \hy  class  of  cases  is 
very  simple,  and  consists  in  iirst  giving  a  laxative  and  llieji  regulating 
the  diet  according  to  the  age  of  the  individual. 

Stmptoms. — ^What  is  usually  spoken  of  as  a  *' bilious  attack^'  represents 
antither  class  of  cases.  This  condition  is  very  rare  in  infancy,  and  usu- 
ally occurs  in  iniildle  and  later  ctiildhood.  In  these  cases,  in  addition  to 
ttie  increased  ]>erista]sis  and  evidence  of  luidigesled  fnnd,  there  an»  fre- 
quently icterus  and  vomitingr  of  bile,  uidicatiog  tliat  there  is  irritation  in 
the  duodenum.  In  addition  to  these  symptoms  there  may  be  heatJache 
and  excessive  nausea.  The  icterus  is  usually  slight  in  dt^'fee.  but  otlen  k 
marked  and  is  noticeable  in  the  conjunctivae  and  in  the  urine,  Plate  III. 
{facinj?  page  84),  No,  11,  shows  the  staimng  of  bile  on  the  napkhi  from 
the  urine  of  an  infant  during  an  acute  attack  of  indigestion  invohnng  the 
duodenum  and  accompanied  by  icterus.  The  tempemture  in  these  cases 
is  usually  slightly  raised  for  a  few  days  and  tlien  berotnes  subiiormal  In 
a  certain  number  of  cases  the  ftecal  discharges  become  clay-colored.  This 
color  is  often  produced  mechanirally,  as  has  already  been  explained. 

Prognosis, — Althougli  the  symptoms  in  these  acute  attacks  may  often 
Ep|iear  quite  serious*  the  prognosis  is  always  good.  In  some  individuals 
they  are  liable  to  recur  even  when  the  diet  and  the  general  health  are  well 
attended  to. 

Theatmext. — In  the  treatment  of  this  class  of  duodenal  disturbances 
we  must  consider  tliat  the  fats  in  the  food  are  in  all  probability  especially 
liable  to  prolong  the  disease  by  not  being  properly  digested  so  long  as  the 
function  of  the  duodenum  is  mvolved.  We  should,  therefore,  in  treating 
these  cases,  lessen  the  amount  of  tat  given  in  the  food.  I  have  found 
that  the  treatment  which  most  speedily  shortens  the  attack  is  (1)  total 
restriction  from  food  f^ir  twelve  hours,  with  the  administration  of  small 
quantities  of  cold,  sterilized  water  if  the  thirst  is  excessive,  and  (2)  the 
administmtion  of  small  (juantities  of  milk  modified  as  in  the  follomug 
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The  mixture  to  be  heated  to  75^  L\  (167°  F.)  for  twenty  iiiiiuites ;  thmi 
120  tfi  180  c.r.  (frnjij  4  to  G  oiJtirt:»s).  ari'tirdin^'  to  the  a^re,  ti>  h*  |£ivi*ii 
every  tliree  liours.  In  some  i'ases  also  ttie  diel  of  proleids  may  b**  Viiri«-i! 
by  gi\ing  expressed  beef-juice  or  solutions  of  white  of  egg. 

Under  Itiis  Ireahiieiit  ttie  ifterus  usually  passes  away  in  a  few  days,  utnl 
the  fhild  rail  tlieii  socmi  be  ^nveii  its  ordinary  food. 

CHRONIC. — Tbe  ctironic  fmartional  diseases  of  the  intestine  may  l>t' 
the  result  of  acute  nervous  disturbanees,  or  they  may  arise  from  a  mini- 
ber  of  prolonged  atlaeks  of  acute  indigestion.  They  may  lie  divided  into 
{ft)  nermtiA,  (())  tubttifu\  (e)  (hifxletutl  uidi(/ejdhn,  (</)  inti'i<tittiii  imtif/r'id'um^ 
((')  imrotitinence,  (/)  coujitipafion. 
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CHRONIC   NERVOUS. 

ItL  tilt*  eia'onic  form  of  nervous  funetional  intestinal  disturbanee  eiUu* 
tlic  small  or  the  lai^j^e  intestine  may  be  affeeted,  and  the  condition  of 
mur-ous  mcMnhmne,  so  far  as  we  know,  is  eitber  normal  or  bypeneniir. 
Tlie  causes  are  tiie  same  as  \n  tlie  acute  form.  TtiLs  class  of  rases  b  in  it 
'especially  common,  as  they  are  merely  a  prolongidioii  of  the  symploins 
wbich  !  have  already  sullieiently  described  in  spt*aking  of  tin*  aeute  cas*/^. 
The  tmatmetit  of  these  cases  is  essenlially  wiUi  stimulants  and  nirt*  of  ffi^ 
general  lieallli, 

TUBULAR. 

In  addition  to  these  more  common  intestinal  affections  of  nervous 
origin  is  one  that  is  called  tuhulftr.  This  tUsease  ls  so  rai-e  before  tlie  age 
of  puberty  ttiat  it  need  only  be  alluded  to.  It  is  a  condilion  of  the 
mucous  membrane  of  any  part  of  the  inJestine  in  v/hich  an  exudation  of 
mucus  takes  place  in  such  a  way  that  masses  i  Ifisely  simulating  a  mem* 
brane  may  occur  on  ttie  surface.  When  discharged  through  the  Rectum 
they  are  sometimes  found  to  have  formed  a  cast  of  ttie  intestine.  Tliesi* 
masses  are  inostly  made  up  of  rnncus^  nnd  may  oritur  in  shreds  idVgnniler 
or  less  extent,  as  well  as  in  the  tuliular  fonru  Tin*  disefise  is  suppn^Ml 
to  be  of  ner\'ous  origin. 

Symptoms* — The  symptoms  are  pain,  tenderness,  and  tenesmus,  Thv 
tempemture  is  nsnally  normal. 

F^Kouxosis. — Tlie  propiosis,  as  a  ruU%  is  good,  althou^rh  in  si>mf  r^^*^ 
the  disease  may  be  much  prolonged. 

Treatment. — ^The  treatinerd  is  tu  be  directed  towards  the  iiuprnvi*ni>  ju 
of  tiie  genend  heaitli  and  the  nervous  condition,  the  local  treatment  ht^krv^ 
simply  symptomatic. 
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OHBOHIO  DUODEHAIj  INDIQESTION. 

le  chronk  form  of  fuiicHoruil  iiitestina]  iiidi^'estion  plays  an  important 
part  ill  intestinal  disease,  especially  when  it  h  IrK'ated  in  ilie  dnodeninn. 
Chronic  iiidi^jrestion  of  the  duodenum  eonstilutes  a  dbeiustf  of  itself,  and  is 
otie  of  the  niO!?t  ditTieult  to  cure.  It  tias  usually  been  siioken  of  under 
Uie  names  of  chronic  gastritis,  duodenal  catarrli,  and  mucous  disease. 
We  at  present,  however,  have  no  proof  that  cataiThal  or  any  other 
pathological  lesions  of  the  mucous  membrane  are  present  in  these  cases, 
aiid  the  weight  of  evidence  is  in  fevor  of  the  view  that  the  disease  is 
purely  fimctionaL 

Etiology. — ^The  etiology  of  chronic  duodenal  indigestion  is  in  many 
cases  obscure,  but  in  a  hrge  number  of  cases  it  is  produced  by  the  con- 
tinued administration  of  food  \vln<"h  is  nut  adapted  to  the  age  or  ditrestive 
capEicity  of  the  child.  It  is  at  limes  met  with  as  a  sequela  of  some  ex- 
hausting disease,  such  as  typhoid  fever,  pneumonia,  pertussis,  or  one  of 
the  acute  exanthemata.  It  very  rarely  occurs  in  early  intant^y,  being  com- 
monly met  with  during  the  nuddle  and  later  periods  of  childlujod, 

SvMFTOHs, — The  symptoms  are  at  first  somewhat  varied.  The  disease 
may  be  preceded  by  a  number  of  attacks  of  gastro-enterie  indigestion  of  a 
suljacule  character.  A  tendency  to  natisea  and  vomiting  extending  over 
a  number  of  months  may  sometimes  precede  the  full  development  of  the 
disease.  The  gastric  disturbance,  however,  is  not  marked,  and  is  proba- 
bly a  reflex  condition  depending  upon  the  fimctional  disturbance  of  the 
duodenunL  At  first  the  tiecal  discharges  show  merely  the  various  changes 
which  occur  in  ordinary  indigestion,  sometnnes  manifesting  a  tendency  to 
diarrha*a  and  sometimes  to  constipation.  The  color  of  the  dischariges  at 
this  early  period  is  not  significant  of  anything  beyond  ordinary  indi^%*stion, 
and  is  usually  a  mixture  of  yellow,  white,  and  green.  As  tlie  disease 
progresses,  certahi  cliaracteristie  symptoms  arise  and  definitely  mark  its 
presence.  Mucus  begins  to  appear  iu  the  tiecal  dischai^es,  and  soon  be- 
comes quite  large  in  amount.  It  may  occur  in  shreds  or  masses  of  con- 
siderable size,  and  is  sometimes  found  covering  hard  lumps  of  fteces. 

With  this  hyiJersecretion  of  mucus,  which  is  not  necessarily  an  indi- 
cation of  an  ndlannuatory  condition,  the  child  begins  to  be  fretful,  tn  be 
w^akeful  at  night,  to  grind  its  teeth,  and  to  lose  in  weight.  The  skin  be- 
comes dry,  and  there  is  usually  a  coexisting  follicular  phar}^ngitis  which 
causes  a  short,  dry  cough.  The  child  gets  tired  easily,  and  conjplains  of 
pain  in  the  epigastrium  after  eating.  The  abdomen  is  apt  to  be  distended 
and  tympanitic.  Tliere  are  frecpiently  frontal  lieadactie.  a  coated  tongue, 
and  a  disagreeable  odor  to  the  breatli.  The  f^ecai  movements  now  begin 
to  t>e€ome  clay-colored,  and  the  skin  to  assume  a  sallow  tint,  with  at  times 
a  sligld  amount  of  icterus.  Sometimes  an  exacerbation  of  all  the  symp- 
toms takes  place,  resulting  in  an  acute  attack  of  indigestion.  These 
symptoms,  varying  in  iidcjisity,  and  soiuetimes  ceashig  to  be  prominent 
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for  riays  or  weeks,  usually  continue  for  monlhs,  and  in  intmctable 
may  last  for  years.  The  loniperature  in  this  disease  is  usually  noniial 
sonietimes  subnorniaK  but  may  of  course,  where  an  exarerbation  w^-urs. 
be  somewhat  raised.  The  pulse  is  usually  moderately  slow.  Sometimt'f 
a  subacute  form  of  bronchial  catarrh  accompanies  the  disease,  buf  it  Am 
not  appear  to  be  a  part  of  it.  The  appetite  varies,  is  often  unnatiimlh 
great,  and  ttiere  is  sometimes  a  cravings  for  lai^^*  quantities  of  suimr. 

DiAti?JOi^is. — When  all    the   symptoms  are  present,  the  diaj^nosis  of 
cluxjnic  duodenal  indigestion  is  not  diffh^ull.    The  appearance  of  the  rhiM 
is  charaet eristic.     Its  eyes  are  dull  ami  heavy  ;  its  skin  Ls  dry  and  li*mh 
and  sometimes  slightly  icteric,  while  the  loss  of  llesh,  the  dislendefl  and 
tyn^panitic  abdomen,  and  the  coated  tongue  are  more  marked  than  in  m\x 
other  disease.     When,  in  addition  to  this  picture,  an  examinatifiti  of  the 
fiscal  discluuT^es  shows  them  to  be  clay-colored  and  to  contain  a  lai^pe 
amount  of  mucus,  the  diagnosis  is  quite  evident.     The  diseas^e  wlmU  m 
nmst  commonly  mistaken  for  chronic  duodenal  indigestion  is  pulmonary 
tuberculosis.     The  short,  dr)^  cough,  the  emaf'iaHon,  and  in  some  raaes 
the  bronchial   catarrh,  oilen  make  parents  and  physician  lear  that  Ihii 
serious  disease  is  present.     If,  however^  the  entire  history  of  the  case  is 
studied  carefully,  pulmonary  tuberculosis  can  soon  be  eliminated. 

Paoo^^osis.^Tlie  pw^nosis  of  chronic  duodenal  indigestion  is  in  nmsl 
cases  good.  Even  in  those  cases  which  last  for  a  period  of  yeBTs  the 
health  is  usually  entirely  restnre<l.  When,  liowever,  the  disease  has 
lasted  for  a  long  time,  and  the  child  is  in  a  %X'ry  debililaled  condition,  Uie 
progncjsis  becomes  more  serious. 

Tbeatmekt. — The  treatment  of  this  disease  is  essenlially  by  diet,  and 
not  by  drugs.  Such  articles  of  food  should  be  given  as  will  be  chiefly 
digested  by  the  stomach  and  will  not  lax  the  duodenal  digi^stioiu  This  of 
course  indicates  a  proteid  diet,  and  contra-indicates  the  administnitton  of 
starches,  sugars,  and  fats.  In  order  not  to  tax  the  disturbed  duodenum  ■ 
by  overloading  it  in  its  weak  condition,  smalt  amounts  of  food  at  shorter  ^ 
int*^rvals  than  usual  are  found  to  produce  a  better  result  than  the  refnilar 
three  or  four  daily  meals.  The  diet  which  I  have  found  most  valualile  in 
treatinj^  these  cases  is  a  nulk  so  modified  as  to  have  a  low  percentagi*  of 
sugar  and  fat,  a  high  percentage  of  proteids,  and  ten  or  fifteen  per  cenL 
of  lime-water.  Soups  of  various  kinds,  and  meat,  can  also  be  given,  and 
the  crust  (jf  bread  in  limited  quantity.  A  valuable  adjuvant  to  this  tn^aU 
ment,  as  a  mild  astringent  and  stimulant,  is  a  SJnaJi  amount  of  clar»*l, 
prt&rably  given  in  seltzer  water.  The  meals  shtmid  be  five  in  ttie  twenty- 
four  hours.  It  is  exceedingly  difficult  in  nu>st  cases  to  keep  the  child  on 
this  diet,  but  if  it  is  rigorously  enforced  the  duration  of  tlie  disease  will  be 
decidedly  shortened*  As  the  epigastric  pain  and  the  amount  of  mucus 
in  the  discharges  grow  less,  the  diet  may  be  somewhat  varied  by  gtvinf ' 
fish  and  eggs,  and  the  percentage  of  linn*-water  in  tlie  milk  may  be  i\*- 
dueed  to  five.     As  relapses  occur  verj^  easily,  however,  il  is  generally  tM*sl 
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l^rontinue  with  this  ri^rid  diet  until  tht^  IWcaJ  disrlian/"'i^  Imve  VH*rtjrne 
noniial  in  color  and  have  nut  shown  tlie  presence  uf  niUL-uii  for  a  aundxT 
jf  weeks.  In  niild  cases  when  there  is  much  constipation,  sinal!  tiuses 
of  calomel,  or  any  mild  laxative,  are  iiiiliratetL  Pudophyllin  can  also  be 
given,  as  in  this  prescription  (Pivscription  S7): 


Metric,  Apitihrcftry* 

<TmOlTliif?i. 

PadtjphylUn CllM^i     U   Pmlophyliin .,.,..,.,,.  gr.  i ; 

Alpcihol ......... ............     «|t5  AI™hol., ^i. 

tiiXi*. — From  B  t"  fi  drttp,  »C'e<>rdinij  l^  tho  iiice  "f  tW  c-hild,  in  thn  timrriiui^  uiul  **vt-T>~ 
Dg^  l«i!i^4ii]iij^  the  dtpte  If  it  €iiuM?a  uK*n;»  ihnn  twci  diK^hur^t^?  daily. 

When  there  is  a  tendency  to  diarrhoea,  small  doses  of  bismntli  are 
fjund  to  be  valuable. 

Tincture  of  nux  voniica  fretdy  diluted  in  water  and  given  in  doses  of 
few  drops  after  each  meal  seems  in  some  cases  to  be  of  vahu*. 

The  renuUnder  of  the  treatment  is  essentially  symptomatic,  and  if  tlie 
cMldren  are  weak  and  anaemic  tartrate  of  iron  and  potassium  can  be  given- 

During  the  whole  course  of  this  disease  cod-liver  oil  is  contni-indicated, 
but  when  tlie  disea.se  has  been  cured  and  the  clnld  is  lett  weak  and  emaci- 
ated it  may  in  some  cases  be  benelicial.  Its  adnunistration,  however, 
should  always  be  carefully  supervised,  as  it  may  cause  a  n*iapse.  The 
sjiecially  n^stricted  diet  should  be  contmued  for  some  time  after  the  cliarac- 
teristic  symptoms  of  the  disease  have  disappeared,  or  relapses  will  occur. 

The  following  case  ts  iUus?tralive  rjf  chronic  iiidii^fstiuti  of  the  dumlenuni.     A  girl 
yeaK  old  mi^\  healthy  sit    tiirth*  wiis  nursed  uitUl  slw  was  Ihirtiteii  monttiS  uld. 

^During  h**r  first  y^vr  t?ht*  had  an  att*ick  of  bronchitis.  Previous  to  this  attack  ^he  ItJid 
rit*v^r  had  any  Inlestinal  disturbance.  Her  ahiinmcn  was  always  rathr r  pnpmiiient. 
From  her  t?arliest  iufaiu'v  sht*  had  been  a  nerv«MjR  t-^hild.  had  iwA  ^lept  well,  had  talked 
mnrh  in  her  sleep,  and  had  nccasionaUy  walked  in  her  tslei^p.  During  the  lirst  six 
months  of  the  disease  the  symploms  were  chiefly  loss  in  weight  and  crmgh.  t?ht^  then 
had  an  attack  characterized  liy  Vfimiling  for  twenty-fuur  hours,  followed  by  anorexia, 
feveft  languor,  and  apathy  ;  the  bowels  became  constipated  the  skin  icteric,  tlie  urine 
dark*cotortHl,  and  the  frecal  niovenienls  li|j:hl-coU»red.  She  had  an  intense  cravinjf  for 
50gar,  and  ate  all  that  she  could  lay  her  hands  on,  so  that  she  hud  to  he  watched  very 
elosely  to  prevenl  her  satisfying  tins  morbid  atn*etiti\  Her  appetite  for  other  articles 
pf  ffjod  was  poor.  The  ahdotnen  was  distended  and  tympanitic,  and  the  hiitgue 
t>aled.     Tht*  breath  had  a  disagn^eahle  odor,  and  there  Wiis  hiss  of  flesh.     There  was 

'a  folUcnbLr  pharyngitis,  which  evidently  caused  the  cough. 

The  child  was  placed  on  Ih*^  following  iliet.  Her  ^r^i  meal  w;is  milk  so  modlAed 
as  to  contain  fat  2,  sugar  3.  proleids  4,  lirne-waler  10.  W^ith  this  meal  she  was 
allowed  lo  have  a  small  amount  of  the  crusl  of  Frencli  bread.  The  second  meal  con* 
sisied  of  broth  and  the  crust  of  Freneb  bread,  and  one  ounce  of  claret  in  lialf  a  tum- 
bler of  seltzer  water.  The  thin!  meal  cimsisted  of  nieatt  the  crusl  of  French  bread, 
claret,  and  seltzer  water  ;  the  fimrth,  of  soup^  the  crust  of  Freneh  bread,  claret,  and 
^eltz^-r  water  ;  the  tlflh  of  the  modi  tied  tnilk  and  the  crui^t  of  French  bread.  Afler 
Cfich  I  neat  Ihree  drops  of  tincture  of  mix  vimiica  were  ad  minis  I  e  red. 


802 


PEDIATRICS, 


ThU  di*?t  wais  eiirried  out  rigoroualy  for  one  wt*t*k*  Al  Uu^  c-inl  of  tttnl  timr  th# 
child  lookfd  much  better.  Iha  urine  was  clear,  the  fecal  movements  began  lo  resimi»» 
a  mare  natural  Lvjlur,  th«  mucus  iti  tbe  dischsirirt^s  was  very  much  less4?ned*  aiiil  tlic 
abdomen  was  not  so  mucb  (Jistended.  Tht*  Umj^ue  was  lej^s  coatf^d^  and  the  fniiirh 
had  almost  disappeared.  It  vfiVsi  also  found  Hiat  the  ^^avin^'■  for  sujr^ir  had  mudi  ilt^- 
creased.  The  diet  Wiis  ttieu  slightly  mcreui»ed  in  variety.  At  the  ead  of  a  ruiinih  (lie 
child  Imd  recovered  entirely,  and  some  weeks  taler  an  ordinary  diet  at  the  usual  limA 
wii*s  ifivtm  tt)  h*»r. 

CHRONIC  INTESTINAL  iNDiaEgrnON. 

There  is  a  class  of  cases  in  which  the  dishirbance  seems  to  be  located 
in  the  intestine  beyond  the  duodenuni  and  to  be  compamtiveiy  free  from 
gastric:  syniptonis.  These  cases  are  rharacterixed  by  their  clironic  course, 
by  the  irregular  character  of  the  intestinal  tiischai^res,  which  at  times 
are  normal,  and  by  presenting  when  abnormal  most  varied  appearances. 

Symptoms. — As  a  rule,  these  infants  do  not  gain  regiiiarly  or  nonnally. 
They  become  anaemic.  The  skin  may  be  dry.  They  are  fretful,  do  not 
sleep  well,  and  in  feet  present  the  usual  signs  of  malnutrition, 

Theatment. — ^The  treatment  is  to  study  carefully  earh  case  and  tvvA  it 
according  to  its  especial  idiosyncrasy.     No  especial  drugs  are  indicated. 

mC?ONTENENOE  OF  F^^JCES. 

Incontinence  of  fi«ces  is  a  condition  in  which  the  fiecal  movements 

occur  involnntarily.  This  may  be  due  to  inability  to  control  the  sphinder 
ani,  or  to  loss  <jf  power  of  the  sphincter  itself,  Tlie  first  class  of  cas*^ 
due  to  disease  or  injury  of  the  spinal  cord,  or  to  absence  of  retlex  st^n- 
sation,  is  rare.  The  second  elass  is  due  lo  an  atonic  eoii(HUon  of  the 
sphincter.  The  treatnienl  of  the  first  class  of  cases  is  essentially  that  of 
the  disease  in  which  it  occurs.  The  treatment  of  the  sc?cond  class  is 
illustrated  in  the  following  cases : 

A  boy,  eleven  years  old,  much  overworked  at  school,  had  been  nyide  tn  sludy  -i 

numlier  of  lang'u,a^es,  iind  allowed  to  take  only  a  very  limited  amount  of  exei^ise  in  Ih* 
open  ail.  tie  rioiipletely  lost  rijutrol  of  tht"  sphincter  smi,  and  b^/came  ver)"  .tnirmic 
and  weaL  Nothing  abnnrmal  wa^  fimnd  un  a  ptiysictd  examination.  The  lK>y  msvb 
taken  from  school,  relieved  eulirely  of  his  studies,  and  kept  in  the  open  air  most  of 
tlie  day,  tludt-r  this  treatment,  in  addition  to  tbe  adminisixation  of  larlrat**  nf  inm 
and  potassium  and  claret,  he  improved  rapidly,  and  in  two  niontbs  wa^  efilirely  welL 

Another  boy,  seven  years  old,  ciiine  to  the  Chihlren's  Ho^pUal^  witli  a  hbtory  of 
incontinence  of  fseces  lasti^^lr  f*S'er  a  year.  He  tU  us  I  rated  t!ie  cMOiditjon  uf  incjon  tine  nee 
from  hiibitual  conHlipation,  .is  Ihe  inconJiuenre  was  ftjuud  to  depend  on  tlie  ^iirlrhniir 
of  tlie  reclum  t>y  imparti'd  fa'ce;^.  Ttie  redmii  ^vas5  emptied  by  a  dosi-  of  Ciislor  oil  itnd 
An  enema  each  day.  At  the  end  of  a  week  the  boy  liad  ceased  f^i  have  inioluntari 
f^cal  move  in  en  Is,  and  has  since  continued  well. 


CONSTIPATION. 
By  constipation  is  meant  a  contlition  in  wltich  tlie  movements  of  the 
bowels  do  not  take  place  as  often  as  is  nonnat  for  the  individual  and  k 
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whk'h  Hie  consistency  is  abrioniially  iniTeasinL  Constipaticm  b  a  symp- 
tom and  not  a  tliseast\  It  is  a  re  la  live  tenn,  as  what  would  be  normal  in 
on^  iniJividual  may  be  abnormal  in  another  During'  llie  first  year  of  life 
two  or  Ihree  daily  disehaiiges  may  be  considered  normal,  in  the  second 
year  two  dischaiyes,  and  in  tlie  third  and  fourth  years  one  dischange  is  the 
usual  number.  The  causes  of  constii>alion  are  varied  and,  in  many  cases, 
mlher  obscure.  They  may  be  mechanical,  but  are  usually  functional,  and 
either  afttimaodie  or  atonu\  As  llje  sigmoid  tlexure  is  proportionately 
lon^'  hi  infancy,  flexions  may  ocTUr  with  the  result  of  producing  a  me- , 

HChanical  obstruction. 

H       Spasmodic. — The  sjiasmoihc  i-ases  are  rare,  but  should  be  recognized, 

^as  they  Irequently  cause  much  disturbance  of  Ihe  child's  genera!  healLh, 

They  are  usually  due  to  fissures  about  the  anus  or  to  an  increased  size 

■  and  consistency  of  the  fa?ees,  which,  by  causing  pain  in  defecation,  result^ 

in  s|;asmodic  closui'e  of  the  sphincter. 

TbE/VTment. — The  treatment  of  tlie  ^jmrnnodic  cases,  w^hen  the  cause 

Bk  from  fissure  or,  as  in  some  instances,  from  hemorrhoids,  is  described 
on  page  810*  When  an  abnormal  size  or  consistency  of  the  l^tces  is  pro- 
duce ig  the  spasm,  tlie  rectum  should  be  thoroughly  emptied  for  a  number 
of  days  by  mechanical  means.  This  may  be  in  the  form  of  enemata  of 
equal  parts  ofglycenn  and  water,  or  hi  exlreme  cases  by  using  the  finger, 
well  oiled,  lo  break  up  aful  ilraw  out  ttie  piec-es.  The  subsequent  treat- 
ment would  be  tlie  same  as  described  below  in  the  atordc  cases.  The 
size  of  the  fiecal  luasses  may  at  tiines  bo  enorruous,  ajid  in  these  cases  a 

l-_ mechanical  dihilation  of  the  rectum  may  result.     Gradual  dilatation  of  tlie 

iPfiphincter  with  bougies  two  or  three  times  a  week  has  proved  a  valuable 
adjunct  lo  the  treatment  of  these  more  severe  cases,  the  rectum  gradually 

^j\n-overirig  i(s  normal  caliber. 

^  Atonic.^— The  atonic  is  the  most  common  form  of  constipation,  and 
simply  represents  a  shi^'gish  condition  of  the  intestinal  peristalsis*  This 
may  arise  from  weakness  of  the  intestinal  muscles,  A  weakened  condi- 
lion  may  result  from  a  child  not  being  laught  to  have  its  bowels  moved  at 
regular  times.  The  lack  of  exercise  which  is  so  common  in  the  child's 
life  during  the  winter  nu>nths  accounts  for  many  cases  m  which  during  the 
sunnner  ijionths,  when  the  child  is  out  of  dual's  playing  all  day,  Iht^  bowels 

■ire  no  longer  constipated.  Any  disease  of  a  debilitating  nature,  as  well 
as  Ihe  indiscrinunate  use  of  laxative  drugs  may  cause  tins  weakness  of 
the  intestinal  muscles.  The  most  common  of  all  the  causes,  however*  is 
the  food,  w^hich  is  insulficient  in  amount  or  improper  in  quality  for  the 
digestion  of  tiie  especial  child.  In  infants  who  are  beuig  fed  exclusively 
on  milk,  a  low  pena*ntage  of  fat  in  the  milk  seems  in  a  number  of  cases 
to  produce  coiistipatifin,  I  have  noticed,  how^ever,  that  wlien  a  breast- 
milk  contains  a  low  percentage  of  fat  and  a  high  peR*entage  of  proteids 
tlie  ftecal  movements  are  feeble  and  w^atery.  In  some  cases  boiling, 
even  pasteurizing,  the  milk  produces  obstinate  constipation,  but  hi  manj 
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cases  no  such  roiidition  ig  produttKl.     In  young  childn*ii  ti  laik  nf 
proper  amount  and  fijjnbinalions  of  vegetables,  meats,  and  fruits  is  a  v»^r)" 
common  cause  of  constipation. 

Symptoms. — In  addition  to  tlie  usual  symptoms  of  infrcHjuenry  nf  tMt^ 
cation,  straining,  and  inrreased  consistency  of  tlie  fii^^es,  thrre  are  ufhrp& 
whieh  are  often  overlooked.  Ttiere  may  be  general  nervous  symptruns, 
such  as  fn^tfulness,  apathy,  insomnia,  and  pain  varying  in  iti?  lomlity, 
sometimes  being  prominent  in  the  head  and  sometimes  in  the  alxlonit^n. 
It  is  not  uneonujion  to  find  streaks  of  blood  with  tlie  fa*cc*s  wht*ii  tin- 
stran  is  excessive. 

Diagnosis. — ^The  dia^osis  of  the  condition  of  constipation  is  se!f-i 
dent;  the  difficulty  arises  In  detecting  the  cause  and  loeating  Hie  part 
the  intestine  in  which  the  atonic  condition  exists.  WTien  it  is  Uie  n*^*tiirri 
tliat  is  eldefly  affected  there  an\  as  a  rule,  no  es]>eeial  spnptoins  wtiirh 
cannot  be  relieved  by  the  use  of  enemata  or  suppusitories;  when  il  is  t tie 
upper  part  of  tbe  small  intestines  the  symptoms  connected  with  intesiiiml 
inchpestion  aid  us  in  the  diagnosis. 

Prognosis, ^ — As  a  rule,  constipation  can  he  e^isily  cured,  but  some 
cases  are  eKtrernely  itdractal^le  and  last  for  a  number  of  year??.  In  the 
mechanical  cases,  as  soon  as  the  intestine  has  be<  oiiie  more  devetojml 
and  assumed  the  relative  proportions  found  in  adult  life^  ttie  consti|mt]OD 
is  very  apt  to  pass  away ;  so  in  these  cases  we  may  pve  a  favorable  pr<j^- 
nosis. 

TREATMENT. — The  treatment  of  the  a/oyiiv  cases  is  to  remove,  wh 
possible,  the  causes  whicli  have  already  been  cited,  and  to  give  the  |in»p 
treatment  to  the  disease  from  which  the  constipation  has  resulted.  Regu* 
lar  habits  as  to  the  movement  of  the  brm^els,  exercise,  and  meals  an?  verj* 
unpurtant, 

DiW. — Reliance  should  be  placed  on  the  regulation  of  the  diet,  mther 
than  on  drugs,  whieh  sliould,  as  a  rule,  be  looked  npun  as  of  only  tempo- 
rary use.  When  the  intant  is  being  led  on  modi  tied  milk,  we  should  n- 
mentber  that  a  variation  in  the  percentage  of  llie  sugar,  as  well  as  of  llie 
fat.  may  produie  constipation  in  certain  individuals.  During  the  tlret  viar 
the  percenlagL^s  to  he  obtained  as  soiin  as  possible  are : 


Fut , ..,....,.- , lou 

Suiriir .....*,.. ',m 

Prtiteids , 2,00  t3  i.OO 


During  the  second  year  whole  cow's  milk,  w^ilh  the  addition  of  rn?aiii, 
should  be  given.  It  is  often  advisable  to  reduce  the  amouid  of  cereals 
and  increase  the  amount  and  variety  of  vegetables  and  fruits.  Of  the 
latter,  baked  apples,  orange-juice,  ste\ved  prunes,  and  ri^H*  jjeaches  an? 
especially  indicated.  Bmths  and  meat-juices  should  also  be  given,  and  as 
the  cluld  grows  oldvr,  sometimes  at  two  yeai's,  butter,  and  at  two  and  a 
haJf  yeai-s  meat »  should  be  added  to  the  diet.     Hot  or  cold  w^ler  given 
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b**r4irr  hrenkfast,  eithi-r  svitii  ur  wilhoiit  (imnge-juioe,  is  urleii  fltlrat'ious. 
Mfis^siij^a*  i>f  tht*  abcloniun  in  ti'Haiii  rases  of  obstinate  cuiistipatit>tt  lias  boeii 
a  niosl  sueeessful  form  tjf  In^atment.  Suppositories  of  either  j^hiteii  or 
jk'lyceriii  are  especially  eHirar'ioiis  when  the  reetum  is  chiefly  at  fault 
EneiiiaLi,  either  of  soapsuds  and  water  or  eqivdl  parts  of  glycerin  aud 
water,  are  very  useful  in  temporarily  removing  the  symptoms  until  the 
more  radkal  form  of  treatment  by  the  regulation  of  the  diet  is  thoroughly 
established, 

l)ru(/x. — Wiien  drugs  are  indicated,  purgatives  and,  as  a  rule,  laxatives 
should  be  given  but  s|jaringly,  and  only  with  the  idea  of  giving  tempo- 
rary relief.  In  older  children,  eascara  can  be  pven,  either  in  the  form  of 
the  elixir*  3.75  to  7.50  c.c.  (1  to  2  drachms K  or  the  fluid  extract,  0.18  to 
0,3  c-C,  (3  to  5  niininis}.  Nux  vomica^  accordiii|f  to  the  age  of  the  child*  is 
especially  valuable  in  the  form  of  the  tincture,  0,12  to  0,24  c.c.  (2  to  4 
niininis).  For  yonug  iiilants  Ihe  milk  of  mague3ia4  1,88  to  3,75  c,c.  (}  to 
1  tlrachm),  or  olive  oil,  3.75  c.c,  (1  drachm),  or  phosphate  of  soda,  0.12  c.c. 
(2  grainsK  should  be  given.  All  these  drugs  should  be  given  in  as  small 
doses  and  as  seldom  as  is  sutlicierd  to  produce  a  satisfactory^  result,  and 
should  be  oitutted  as  soon  as  possible* 


ELIMrNATTVE. 

Under  the  term  eliminative  disturbances  of  the  intestme  are  included 
a  number  of  unexplained  aud  obscurt*  symptoms  which  we  at  present  are 
unable  to  classify  elsewhere.  It  is  prtibable  that  they  will  be  more  fully 
understood  in  the  future*  It  seems  as  tliough  the  intestirte  otleii  acts  as 
an  oi^n  for  Ihe  elhnination  of  various  morbid  products  from  the  econ- 
omy. The  diarrhiia  which  results  from  the  irritation  of  tliese  foi-eign 
elements  is  not  liistinguishable  from  tlial  whicli  oct^urs  wiien  the  irritation 
is  primarily  in  the  intestine  itself.  Our  knowledge  of  this  class  of  dis- 
turbances is,  however*  so  small  that  I  shall  merely  refer  to  its  possible 
occurrence. 

in.  ORQANIC. — ^The  oi^iic  diseases  of  the  intestine  may  be  divided 
into  non-h}jiituitHfttorti  and  inf^immuiurif. 

A.  No\-lxFLAMMATORY,^ — The  uou-inilammatory  diseases  of  the  intes- 
tine may  be  divided  into  fenmnial,  tmehnnmiL  and  new  grmoihs. 

ACUTE    FERMENTAIj. 

The  non-inflammatory  conditions  of  the  intestine,  wtiich  for  want  of  a 
better  term  we  speak  of  at  present  as  fennental,  include  those  which  arise 
from  actd  fenuentalion  and  albuminous  decomposition,  which  are  pro- 
duced by  niicro-ort^anisujs.  Ttie  disturbances  which  arise  from  tliese 
causes  represent  the  greater  proportion  of  the  diarrhceal  diseases  which 
I  occur  during  the  warm  monttis  uf  the  year. 

Etiology  asd  Patholouv.— The  causes  of  fennenlal  disturbance  in  tlie 
[intestine  lie  in  impure  or  improper  foods  and  bad  hygienic  surroundings. 
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In  both  arirt  ternientation  and  albuminous  decomposiliou  il  is  pmlmblt* 
that  the  small  intestine  \^  most  atfected.  The  eondilion  of  the  fuucnus 
membmne  may  be  normal,  or  there  may  be  desquarnalive  catarrh.  The 
proce.ss  may  go  no  farther,  ur  it  nuiy  bo  I'ot lowed  by  in^inmalor}'  chatijres 
bi  the  iiilesthial  mucous  membrane. 

The  femiental  class  of  cases  holds  a  jMisitkui  midway  between  the 
nen^ous  forms  of  intestinal  disturbanre  and  tire  inOannnatory  fonns  willi 
their  pronnuiu^ed  lesions. 

Symptoms, — The  great  variety  of  causes  wlnvh  give  rise  to  these  fer- 
mentat  professes  result  in  a  variety  of  symptuujs.  Thr  onset  may  ix* 
subaeute*  with  little  or  no  fever  and  without  vuniiLing,  or  it  may  be  amh* 
and  accompanied  by  a  higti  temperature  and  active  vomiting.  After  a 
varijible  period  of  general  dis<^ondbrt  and  restlessness,  diarrha*a  s«*ts  in, 
wtuch  varies  so  grt»atly  as  to  its  fret[tiency,  amount,  color,  and  eonsish*iii\v 
that  it  wcmld  be  impossible  in  the  preserd  state  of  our  kuowh^dge  to  diviilr 
these  variations  clinically.  The  onset  of  femiental  diarrha*a  is,  hoviev^T, 
so  often  ctiaraelerixed  by  the  toxic  symptoms  of  sudden  rise  of  (t«mpeni- 
tuiv,  followed  after  a  day  or  so  by  a  normal  iumj>erature,  titat  whi*M  we 
meet  with  tliis  occurrence  we  are  usually  justified  m  eliminating  tfn*  in- 
flammatory and  more  serious  intestinal  lesi*ms.  In  some  causes  the  diar- 
rinva,  althongh  aceonipauied  by  much  prostmtion  and  various  nervi>us 
distiu-bances,  disappears  alter  a  few  days ;  in  others,  especially  in  i\n* 
warm  weather,  it  may  last  for  a  uundJiT  of  juonths.  In  this  fermental 
diarrhoea  the  color  of  the  discharges  is  commonly  some  shade  of  gn^^n 
or  greenish  yellow,  and  the  odor  is  often  very  otTensive,  sometinn>s  being 
the  eKcessively  sour  one  wtiich  is  supi>ospd  to  arise  from  acid  fennenhi- 
lion,  and  at  other  times  the  extreujely  foul  one  of  albumhious  dc^^ompo* 
sition.  The  tUschanjres  an^  generally  acronipanied  by  considerable  pain 
and  a  lai^ge  amount  of  gas*  Tliey  are  usually  not  more  timn  a  dozen  in 
number,  and  are  lai);rer  in  amount  than  Ihose  which  occur  in  ik^o-rolitis. 
The  symptoms  are  otten  so  severe  that  the  disease  has  a  serious  as(>ect 
but  in  a  considemble  number  of  cases  after  the  intestine  has  hetni  thor- 
oughly eujptjed  llie  leinpemtnre  falls  and  the  nervous  symploms  subside. 
In  some  of  tlte  more  severe  cases  certain  special  symptoms  beccnne  so 
prominent  as  almost  to  produce  difterent  types  of  the  disease.  The  raost 
imporiant  of  these  arr  excess! vt»  vomiting,  continuous  hyperpyrexia*  and 
extreme  restlessness  with  insomnia.  There  is  usually  rapid  and  p^at 
loss  of  weight.  In  cases  which  are  not  prolonged  by  fresh  irritalion  or  by 
unwise  treatment  recovery  often  takes  jjlaee  rpiite  rajirdly.  According  lo 
Morse,  albundnuria  oc4'Ui*s  in  about  litteen  per  cent,  of  all  castas,  Ca^ts. 
usually  hyaline  and  tine  granular,  occur  in  about  sixty  per  ceni,  of  the 
ca^^s  of  albuminuria.  The  renai  condition  in  these  cases  is  n  degenem- 
five  one,  and  not  a  true  nepliritis. 

DiAi;,\t*sis. — ^VVhen  tlie  attack  is  subacute,  with  slow  onsol,  witiiout 
vomiting,  and  with  infrequent  discliarges,  the  diagnosis  is  nol  ditTicult«  and 
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is  In  ha  made  from  the  nervous  disiurbauft^g,  which  ran  usually  sooji  be 
different ialed  by  tlie  absence  of  fever  and  by  rapid  recovery,  Wlien, 
however,  the  onset  is  acute  and  is  accompanied  by  vomiting*  the  diagnosis 
muj?t  oflen  be  held  in  abeyance,  as  the  sym|)tonis  of  hi^h  teniperatun% 
votiiitin^^  and  diarrinea  may  be  present  in  infants  and  young  ehildren  in 
the  initial  stage  of  a  nmnber  of  aente  diseases.  The  disease  from  whirh 
it  is  especially  to  l>e  ditTercntiated  is  clioJera  infantum.  In  ferinental 
diarrhoea  the  prostration  is  much  less,  and  the  lempemtnre  after  the 
early  boui^  of  the  attack  is  niucli  lower,  Tlie  serous  discharges  and 
the  continuous  vomiting  which  soon  arise  in  cliolera  infantum  are  quite 
different  from  the  greenish  discliai^^es  and  the  less  frequent  vomiting  whirli 
occur  in  tennental  diarrlnea.  We  nmst  remember,  liowever,  that  cliolera 
11  and  the  acute  inflammatory  intestinal  diseases  are  usually  pre- 
ceded for  a  number  of  days  by  ttiis  ferment al  form  of  diarHifpa.  and  that 
the  s|>ecial  niicro-oi^nisins  wtuch  produce  the  former  disease  gain  an 
entrance  for  themselves  and  their  ioxines  by  means  of  ttie  abnonnal  intes- 
tinal conditions  produced  by  tlie  fermenlal  chan^(S,  The  ditferential  dia;?- 
nosis  ironi  ileo-colitis  is  considered  under  I  hat  disease,  on  page  822,  It 
is  also  well  to  remember  that  gastro-enterie  symi>toms  are  often  so  pro- 
nounced during  the  early  days  of  a  pneumonia  tliat  Ihey  may  mask  the 
presence  of  tliat  disease, 

PaoGsosis. — In  previously  healthy  children  the  prognosis  of  ferinental 
diarriia'a  \s  good-  It  depends,  however,  upon  the  degit'e  and  tlie  kind  of 
fermental  ijrucess  which  is  causing  the  flisease,  and  also  on  Uie  amount  of 
resistance  to  these  processes  whicli  the  individual  possesses.  It  alsii  de* 
pends  upon  tlie  vulnerability  of  the  individual  to  the  other  bacteria  which 
at  anytime  complicate  the  disease,  as  in  the  moi*e  severe  cases  tjf  the 
described  above.  The  cases  of  infantile  atrophy  are  especially 
liable  to  die  w^hen  attacked  by  this  as  well  as  by  any  cither  form  of  intes- 
tinal disturbance.  In  these  ca,ses  it  seems  as  though  the  infant  were  totally 
unaJ>Ie  to  resist  even  a  slight  amount  of  toxic  absorijtion.  The  prognosis, 
therefore,  when  an  already  debilitated  child,  or  one  with  infantile  atrophy, 
is  attacked  by  fermental  diarrhoea  must  always  be  guanled.  It  also  de- 
pends upon  how  soon  and  hi  wliat  way  the  disease  is  treated.  The  renal 
compli(*ations  do  not  alter  the  prognosis. 

Treatmekt. — ^The  treatment  of  fennental  diaiTha^a  is  to  remove  at 
once  the  source  of  the  disturbance  by  thoroughly  emptying  the  intestine. 
Wlien  the  vomiting  is  excessive  it  is  sometimes  necessary  to  wash  out  the 
stomach,  but,  as  a  ruje,  ttiis  procedure  is  not  indicated-  A  dose  of  castor 
oil,  one  teaspoonful  for  infants  under  one  year,  and  two  teaspoonfuls  for 
older  chiltlren,  is  the  best  initial  tiT^atment.  When  the  slomacli  is  so  sen* 
sitive  that  it  does  not  seem  advisable  to  give  castor  oil,  0*06  to  0.12 
gramme  (1  or  2  grains)  of  calomel  can  be  given  in  divided  doses*  In  the 
more  severe  cases,  and  when  there  is  a  tendency  to  a  [jrolongation  of  the 
acute  symptoms,  irrigation  of  tlie  intestine  is  indicated.     Food  should  be 
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willilield  for  a  nuruber  of  hours,— al  k-ast  lialf  a  day,  if  possible.  SUtiiu- 
lants  are  iridk-ated  wlieri  thei*e  is  iiuu'h  |)rosti"atiuru  The  only  other 
drug  which  in  my  experience  seems  to  be  needed  is  bismuth  subiiitiEtr, 
vchkh  should  be  ^von  in  l*arge  doses  until  the  disease  has  run' its  course 
and  the  diarrho>a  has  ceased-  The  amount  of  bisniutli  in  the  seven? 
eases  sliould  be  from  four  to  eight  gmuimes  (sixty  to  one  hundred  and 
twenty  grains)  in  twenty-four  hours. 

Milk  eao  in  most  eases  be  given  after  the  furst  twelve  to  twenty-four 
hours  if  it  is  properly  modihed.  It  should  contain  Irom  ten  to  fiJleen  i>er 
cent*  of  lime-water,  and  at  first  sliould  have  tlie  percentages  of  all  its  e!^ 
ments  considerably  reduced.  The  ndlk  which  is  used  for  this  purjxjse 
must  be  fresh,  since  it  is  not  sutTicient  to  sterilize  it,  as  the  toxic  products 
of  bacteria  may  still  be  present  in  it  and  thus  add  lrt*sh  irritation  to  that 
w^hich  has  already  been  produced  by  tlie  fenneidation.  in  many  caj&es  it 
is  impossible  in  the  present  state  of  our  knowledge  to  determine  what 
special  form  of  fermentation  is  present.  When  acid  fermentation  appears 
to  be  prominent,  the  nulk  should  be  so  modified  as  to  contain  a  low  per- 
centage of  sugar,  while  when  albuminous  decomposition  with  ils  exces- 
sively foul  odor  is  met  with,  tlie  proteids  should  be  reduced  to  a  fraction. 
Whether  this  treatment  will  in  the  future  be  proved  to  be  flie  best  it  h 
impossible  to  state*  but  on  Uie  ground  that  various  forms  f*f  bacteria  arv 
the  cause  of  these  disturbances,  and  that  the  special  form  of  bacteria 
which  is  producing  them  has  been  developed  in  the  fitod  on  which  it 
thrives  best,  it  certainly  seems  reasonable,  and  shouhl  be  adopted  untiJ 
further  light  is  thrown  upon  the  subject. 

When  breast-milk  or  fresh  nioditied  cow's  milk  caiuiot  be  obtainctl, 
weak  animal  brotiis,  such  as  those  made  from  mutton,  chicken,  or  beef, 
can  be  used.  Opium  is  almost  invariably  contra-indicalerl  in  these  eas*»s, 
and  serious  results  may  arise  from  its  administration*  The  perislalsis 
which  occui's  as  the  result  of  termental  irrilation  is  a  conservulivu  pmcess 
of  naturt%  intended  to  carry  away  the  morbid  products  whii-li  have  n*- 
suited  from  the  fermentation.  Under  these  conditions  the  adnunistration 
of  oi>ium  prevents  the  etiunnatiun  of  the  poison  from  ihe  iiilestine  and 
allows  it  to  remain  and  produce  still  furtlier  irritation,  or  tu  l*e  alisorbcd 
and  give  rise  to  still  graver  septic  symptoms*  Towanis  the  end  of  the 
attack,  wiien  the  intestine  has  been  thoroughly  emptied,  small  (kises  of 
opium  in  the  form  of  tinctura  opii  caniphorata  njay  be  used  witli  cHuliuii 
to  dinunish  pain  and  to  control  the  excessive  peristalsis  whii^li  may  result 
from  nervous  exhaustion  after  tlie  disease  has  run  its  course.  In  these 
cases,  however,  stimulants  are  more  valuable  than  opium*  Extreme  anil 
contiiioons  hyperpyrexia  should  be  treated  by  bathing'  in  water  healed  lo 
32^C.  (90°  F.)and  gradually  reduced  to  25.5^  C,  (HO^  F.),  Excessive 
rt^stlessness  is  to  be  treated  with  bromid**  of  soda  in  dosi*s  nf  0,1)12  lo 
O.OUO  gramme  (2  to  10  grains).  Tn  some  cases  subf  ulaneons  injrtiions 
of  morphia,  beginning  with  0,0006  grannne  (yW  K^*^>^)»  '®  indicated. 
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Wlieii  a  child  in  tho  warm  weather  Inis  uui-e  Imrt  im  ui\iu\  of  f^.-r- 

lerital  cliarrhiK-a  il  is  very  apt  to  have  a  nuiiLbtr  of  attacks.     It^  itiet» 

Uiert?fore,  should  be  carefully  regulated  for  a  considerable  period,  and  if 

iJos^Lbte    it  should  be  taken  to  the  sea-shon^  or  the  country  until  the 

^-jrelum  of  cool  woalher 

^1  As  especial  illustrations  of  the  great  variety  of  fernienlal  diarrlia'as 
^»'hich  are  liable  to  be  niel  with  in  \vann  weather  the  following  eases  may 
^B»e  taken  as  examples  : 

^H        A  child  three  years  iM  aud  jierfectly  well  \v^»  attacked  »udde tit y  witti  abdmiuDal 

^*|miii,  nau*4**Ti.  pallor,  ao*!   progiratipn.     He  vomited  cmce  or  hvice  and  was  found   Lo 

have  u  letnperature  of  40^  C.  {104**  F.)-     Within  a  few  hours  h<'  betyari  to  have  fre- 

cjuenl  fjecfll  dejections  of  sour  odor*  lessened   consistency,    moderate  amount^   and  a 

prculiar  dark  ifreen  color  (Plate  IIL,  Nu.  18.  Uicmts  pag*-  84)*     This  jarremi  U  one  of 

the  more  ciiniinon  colors  int't  with  in  fennental  divnrhfea.     At  lirst  the  disc"hat*|fi*s  look 

r|jlace  evtry  hour*  ami  later  evtry  three  or  four  hour^.     After  the  first  twenty- four  hours 

the  lemp»*ruture  became  iiormai  and  in  three  or  four  days  Ihediarrhiea  ceased  entirely. 

The  riMxt  eai**  Wiis  thai  of  an  infant  thirtepn   months  old.     On  enlerini?  the  tio^*- 

pital  it  was  much  emaciated  and  tiad  r*  *;lii;ht  diarrhiea,  raosiKl  apparently  hy  improper 

fo*Hl-     Its  temperahire  was  only  slightly  raij^ed.     On  examitiini^  it  nothing  elt^e  abrn»r- 

_mal  was  detected.     The  diarrhiea  whs  infrequent  and  was^  not  accompanied   hy  any 

tier  especial  symptoms.     11  $oon  he  if  an  to  im|>rovei  gained  in  weij!:ht,  and  had  a  nof- 

aal  temperature.     After  it  had  heen  in  the  hospital  one  week  it  suddenly  be^in  lo 

have  diarrhtea  characterized  hy  larpje  frequenl  di!«rhaiyes  of  lessened  consistem-y,  of 

fonl  tMlor*  and  *if  the  color  which  is  seen  in  Plate  111,.  No.  IJI,  fadni^  p^^lf*?  ^-^^  which 

is  a  mixture  of  yellow  and  IJirht  and  dark  f^rwn.      The  iliHcharKc  seemed  from  ii-^  foul 

orlor  to  Iw  ati  illufiiralion  of  what  1^  Cf^lled  alhutnincjuf*  decompostliorL     Tht^e  colors 

jre»  however,  only  relalive  ami  are  nnl  diaj^rnuslic.     In  this  acute  iitlack  the  temi>em- 

was  raitied  at  first  hut  soon  fell  to  a  little  a  trove  normal.     The  infant  lost  greatly  in 

(^piifht,  bec4ime  extremely  emaciated,   and  lookt'd  m  if  it  would  die.     The  i^tin  often 

lrt*cume  c*d(i,  and  the  prfjslration  wati  extrenu*.     These  s*ym|)toms  continued  for  ttiree 

four  dayi^,  and  the  numher  of  the  discharges  in  the  twenly-four  hours  varied  from 

even  lo  ten.     The  symptoms  gradually  l>ecame  less  severe  and  the  diarrloea  atjjtted. 

Later  the  diarrhoea  stopped  entirely,   and  the  int^int  ^ined  rapidly  in   weii^ht  and 

^^renglh. 


^^  ma  I 
^»the 
^■inal 


K 
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CHRONIC  FERMENTAL. 

The  cases  of  acute  feniLenhil   itiarrhu^ii  at  limes  are  prolonged   for 

many  weeks,  and  even  moiiHis,  and  tlius  produce  a  ehnittir  form  o(  dkir- 

xpa.     This  oecurs  especially  in  chitdrt*ii  who  are  Uie  subjects  of  rhachitis^ 

sypiiilis,  and  general  tiibereutnsis,  also  in  those  with  chronk'  bronrtio- 

neutnonia.     The  euntinnous  adinhiisl ration  of  improper  lood  may  pro- 

uce  this  condition,  as  may  also  improper  exposure    from   insutlicient 

clothing. 


MECHAHIOAL. 


The  nieelianicai  diseases  of  I  tie  intestine  Jire  quite  numerous,  )nd  with 
'few  exeeptions  are  not  of  special  Importance  medieally,  and  btdon^'  rattier 
to  tlie  province  of  surgery. 
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DD^ATATION   OF  THE   CX5LON. 

Ill  coijiparisoji  witli  dilatatinn  i>('  Ih*'  stojiimii,  (iilatation  of  the  coS 
is  very  rare  except  as  a  teniporary  roudition.     It  is  liable  to  oeruratany 
time  from  aii  over-production  of  gas.     If  iiermarietil,  it  is  usually  t'onp^nj- 


Fiti.  i*;-i 


i>ilat&tuiu  lit  ertU>ii.    MmIc,  ISytmrBnlil. 

tal.  or  11   may  be  seeoiidary  to  some  congunilal   malforniation  such 
stricture  of  the  intestine.     The  chief  syniptoois  are  constipation  and  d] 
tenlton  of  the  abtlojnen.     The  comlltioji  h  usually  fatal,  but  adull 
may  Ik*  reached.     The  treaiJiienl  is  esseulially  surgical. 


TUe  fi)Il*iwuif  viM*,**  ill usi ratios  ;i  ililjituHon  nf  the  foloii,  which   was  «»**i^n 
cauHt'ri  hy  a  emiyrenitiil  striclTin^,  anil  iii  which  an  artiticial  anus  \vn»  nmii**  by  HaUU 
TIk*  thilil   rvcnviM't'il   frtnii  the  opLTation,  btil  laler,  nwinif  to  i*Mll  ruriht*r  oWtrurlNi^ 
lie  liail  hi  he  (Operated  Lm  iigaiii  anil  tlied,      hi  I  his  c^ist*  [hv  extri'ine  ijislf^iittuti  i*f  ' 
abttomen,  whirh  wns  tympanitic  throngh  \\»  whole  exli*nt,  Ihi*  evidt^nl  tiliittnjctluii| 
tin-  tiKMl  disrhar^e^/ and  Ihe  ah^eiice  nf  symphim?  ptjinlinir  Inwards  fastric  ttiif 
wimUi  suggt'sL  a  ililatatinit  uf  ^ouw  part  nt  Un*  i»ile*tiiif%  preiiunialdj  nt  th**  colon. 
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VOUVUISUB. 
By  volvulus  is  meant  a  tvvkting  or  be?nding  of  the  intestiQe.     TMs 
indttiofi  is  more  apt  la  occur  in  early  life  than  later,  possibly  because  of 
the  greater  proportional*^  k-njiifh  of  IUq  njesentery  at  this  thiie,   which 
allows  the  iritestiue  gn^ator  laHluile  of  mntiim.     It  rjct^nrs  either  by  ilst4f 

Ir  in  connection  with  iutussiiseeptioji^  from  Avhich  it  is  to  be  differentiated 
y  the  absence  of  blood  and  nmcus  in  the  discharges. 
INTtrSSUSOEPTION. 
Intussuscoption  or  invagiiiatitm  is  a  coiiditiun  in  which  a  imrt  of  the 
itestJne  has  passed  down  inio  ariofhcr  part.  Undt*r  ilieno  circnnisiances 
lere  is  an  outer  layer  of  intestine  Mithin  whicli  is  the  part  of  the  intestine 
rorining  tta*  in%^agination.  Only  a  small  portion  of  the  ijilestine  may  be 
hivaginated,  or  it  may  extend  from  the  ileo-cieeal  valve  to  the  rectum* 
Small  invaginations  are  frequently  tbnnd  at  the  post-mortem  exanunations 
of  intants  and  young  children.  These  prol^ably  take  place  dnriug  Uie 
death-struggle,  as  no  pathological  condition  is  found  in  connection  with 
them-  This  form  is  usually  umltiple  and  in  the  small  intestme.  The 
form  of  intussusception  which  occurs  during  life  is  very  rare  under  thrt^e 
months,  and  is  most  conmn)n  troni  the  third  to  the?  sixth  month.  At  this 
age  the  large  hdestine  is  shorter  iu  relation  to  the  small  intestine  thaji  in 
e  adult,  while  the  mesentery  is  relatively  wider,  and  Hi  us  allows  much 
■ater  latitude  for  misplacement,  especially  of  the  ca-cum  and  colon. 
The  etioldg)^  of  intussusception  is  obscure,  but  it  is  probably  directly  due 
increased  local  peristalsis. 

The  pathological  condition  depends  upon  the  lightness  of  the  constric- 
tion and  the  length  of  time  from  the  beginning  of  the  obstructioiL  In 
some  cases  the  incarcerated  portion  of  the  intestine  is  so  little  constricted 
that  the  bowel  remains  pi-rvifms.  In  other  cases  the  constriction  Ls  so 
great  that  tlie  tension  of  the  intestinal  capillaries  quickly  becomes  so  ex- 
treme that  hemoiThage  occurs,  andhdianimation,  with  resulting  adhesions, 
is  apt  to  follow  rapidly.  The  intestine  may  not  only  be  invaginated.  but 
may  bo  bent  on  itself,  an  important  point  to  remember  hi  regard  to  treat- 
ment, 

StMPTOMs. — The  symptoms  of  intussusception  are  usually  more  acute 
infants  tlian  in  older  children.     In  infants  they  are  rjften  at  firet  ratlrer 
obscure.     Paroxysmal   pain   ami  discliaipjs   of  blood   trtmi   Hie   nictuni 
cun     Later  the  blood  is  mixed  with  mucus  and  looks  like  currant  jelly, 
here  is  usually  vomiting,  which  may  be  sten-oraceous.     The  mind  is 
clear,  and  in  young  uifants  the  lace  Ls  oiten  tranquil  between  the  parox- 
ysms of  pain,  so  that  on  looking  at  the  infant  it  would  scarcely  be  sup- 
posed that  a  serin  us  eondllion  was  present.     I^ater,  however,  tlie  face 
>ws  hag^^rd  and  the  eyes  bec^ome  sunken.     During  the  first  twenty-four 
foriy-eiglit  hours,  and  even  longer,  the  infants  will  otleji  take  their  food 
uite  readily.     Tenesmus  is  at  times  present.     There  may  be  fever,  espe- 
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cially  whi'M  itillanimaHori  has  occurred.  The  pulse  is  usually  quirkenHl 
These  syuiphMas  ail  vary,  and  depend  ou  the  auiouiit  of  the  iina^niialiiiii. 
In  some  cases  these  are  the  only  signs  whirh  indicate  that  there  is  al>dntrii- 
nal  disfurbanre.  In  luaiiy  in?^laiires,  however  either  at  nnre  df  vnthina 
few  iiours,  a  tujiior  can  be  felt  in  the  abdomen. 

Diagnosis. — The  chief  points  in  the  diagnosis  of  intussusception  nn* 
the  oceurrenee  of  dischaives  of  blood,  voinitinj^%  abdoniimil  pain,  atid  Ihr 
detection  of  an  abdominal  tumor,  usually  on  the  led  side  of  the  abrloinen. 
In  these  eases  a  careful  recta!  examination  should  always  be  made,  for  a 
tumor  can  oflen  be  found  in  Hiis  way  \vhen  an  external  exanunalion  has 
failed  to  detect  it, 

Phuunosis. — Without  treatment  the  prognosb  is  unfavorable,  thougti 
there  are  a  certain  number  of  recoveries  by  spontaneous  riHluction,  or 
rarely  by  slous?hing  of  the  invafrinated  portion  of  the  intestine,  whii-h  is 
then  passed  by  the  rectum.  If  death  takes  place,  it  nsually  occurs  about 
the  third  or  fourth  day,  or  at  any  rate  within  a  week,  after  the  incanera- 
tion  is  complete.  When  the  incarceration  is  not  complete  the  infant  may 
live  for  many  weeks,  and  in  older  cliildren  in  rare  instances  the  disease 
may  become  chronic. 

Treatment. — The  treattnent  of  iidiissusception,  wheti  the  diagnosis  has 
been  definitely  uiade^  slitjuld  be  immediate,  as  in  no  other  disease  does  a 
delay  result  in  more  serious  consequenees.  Food  and  cathaHics  or  laxii- 
fives  are  coutra-iudicated*  If  tlie  in  far  d  shows  signs  of  col  lapse*  snuill 
quantities  of  brandy-aud-water  sliould  be  jdven.  In  the  early  hours  of 
tile  altack  an  atteuipt  should  be  made  lo  reduce  the  iidussnseeption  bv 
hydrostatic  pressure.  This  can  be  easily  done  by  having  (he  infafd^s  but- 
tofk*s  somewhat  raised  and  intrtjdiu-ujg  water  muier  a  j>ivs*iure  of  alxvul 
oue  metre  (3 J  feet)  by  means  of  a  fountaiu  syringe.  The  wati?r  shoidd  W 
lukewarm,  and  should  have  dissolved  in  it  salt  in  the  proportion  of  ofje 
teaspooiifal  to  a  *|nart.  Ttie  abdomeu  should  be  gently  ruld>e<t  at  th»* 
same  time.  In  some  eases  ttiis  procedure  results  in  a  redut^tion  of  lljc 
uitussusception,  but  when  tins  is  not  accomplished  an  anffslhetic  stiould 
be  given  and  the  allempl  repeated. 

Even  wheii  iidlamriialion  has  not  begun  aud  adhesions  have*  ni4 
formed,  the  pressure  of  the  colunui  of  water  uiay  fail  to  H'duee  the  iidus* 
susceptiou,  because  the  invaginated  p(jrli(»n  may  be  bent  on  itself,  so  that 
the  hydrostatic  pressuro  increases  the  (^hsfructicui  rather  tlian  relii^vis  it, 
Wlieii  adhesious  liave  taki^i  place  ami  when  ttiere  is  gn^at  t^^mgestion,  m 
sometifues  occurs  during  tlie  fust  twenty-four  hours  of  Ihe  attack,  liydr«>- 
stalie  jiressure  is  usually  unsuccesslnl  aud  may  be  dangenms.  If  this 
meliuHl  ttas  failed,  the  intant  should  be  filaced  at  once  in  the  hands  of  a 
suiTgeon,  as  under  these  eiremustances  an  early  laparotomy  will  give  thr 
most  favorable  n^sults. 

The  following  casi^  nf  inlussusrcption  illnstmles  the  luiportanet*  of  not 
delaying  operation. 
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A  mk*   liifi*riL  HI   moiilhir  old,   niit?+^l  in'   its  mother*   uml  fiPev!riU3jT  p^rfcr-lh* 

SMiRllf«  lll^r  4  i^liifhl  bi^^  nf  a[>peiUe  fur  9<even%)  4*i\^  he}Mti  tn  Uav**  nWUnuitin]  [hahi  in 

Uite  momiii|r«  ariil  in  th^  luidiile  of  the  <lav  bad  a  di^huj^  of  Uhnn\  frutfi  Ui«*  rr^tuni 

^mmised  with  fci?ral  mutter  or  mucus.     Tlie  Iwwfls  h«d  b«?n  Ui*irtju^hiy  m«vtHl  un  the 

previous  day,  and  there  hatl  lieen  no  tendeiier  to  conslipsitioiu     During  the  uftentutiii 

ttii*fie  wePs  five  ar  m  dbcbargip*  *if  lil<iod*      In  the  evetiinj?  ttie  infaiit  liMiked  well  jnd 

«iid  nut  ilafiw  any  st^is  of  dljiroinfort  ex(*ept  cMrcasioniil  slight  <«ttiick:^  of  abdonimal  pain 

and  an  indtsinj^itiot)  to  nui^\     The  rectal  temperature  \^s\»  W  C.  (102.2*  F.).     An 

ciamitiatiofi  of  the  alujomen  externally  and  by  the  re<^tunx  r^veal^  noUun^  *ihi]orinaL 

The  tnfaiil  bad  a  restless  uig-hl,  %'omited  several  times  after  nni^in^,  and  had  ^ix  di$> 

dian^  «r  bitiod.     The  temper^tuna  was  38.3*  C.  (101**  F.),  the  pulse  lSt%  stron;^  and 

l^^Iaii^  ami  the  jjeenerHl  appearance  good.     The  abdomen  was  s*)t[  and  not  tender  on 

|pt«98iire.  but  tiiwHnlfi  the   umbilicus,  under  the  led  costal    border,  a  rather  ill-defined 

^Hnslrical  tumor  could  be  detected. 

Hydt^oi^talic  pressure  was  employed  to  nnluce  the  intus^u^eptioi^.  tiut  fiuled.  The 
^urp^iti  who  saw  the  infant  on  the  ^i?tind  day  decided  to  wail  twenty -four  hours  before 
performing  lapambmiy.     On  the  folio win|f  day  the  infant  died  suddenlr, 

At  the  post-mortem  examination  nothing  abnormal  wa^  found  exi^pt  lut  ileo-cie^eal 
tntu^s^^usception.  An  examination  of  the  invoidnation  ^hnwt^l  tlmt  the  retained  caecum 
WH«  ^t  twisted  that  the  lower  opening  wa$  direct<Kl  to  one  side  of  (he  n%\^  of  the  iutestinet 
and  the  hydr«>static  pressure  fnim  lielow  must  have  simply  packeil  the  rac  tighter  and 
fiFodered  repositjim  more  difficult.  The  invagination  involved  20  cm,  0  inches)  of  the 
intestine.  The  serous  surfaces  were  firmly  adherent  thnmgb  their  wbide  extent,  and 
considerable  forre  was  required  to  reduce  the  in vajri nation  without  (earing  it.  The  re- 
daction* however*  was  succe^fully  accinnplislied.  the  sidbesitjns  pvinif  way  and  the 
itdeftine  being  left  umi^ured  and  apparently  healtfiy.     This  case  iUustmU?s  how  nec«- 

il  18  lo  employ  the  most  skilled  surgicd  stid  in  these  cases. 

HERNIA. 
Heniia  Is  essentially  a  surgical  dis*^ase,  aiid  has  been  referreti  to  hi  the 
diiiMOU  an  diseases  of  the  new-bont. 


There  are  a  number  of  lesions  which  occur  about  the  anus  in  Infants 
and  young  children  which*  though  somewhat  rare,  shoutd  be  recognized 
for  purposes  of  differential  diafrnosis.  They  are.  however,  so  purely  sur- 
gical in  Uieir  treatment  that  they  need  only  be  mentioned  here. 

One  of  tliese  conditions  is  thai  of  fissure,  wtiich  occurs  either  at  Uie 
Bnus  or  more  commonly  a  little  distance  from  the  orifice.  Pruritus  and 
pellex  urinar>^  symptoms  are  conmion*  Defecation  is  ofien  painful,  and 
constipation  of  the  spasmodic  t)i)e  may  thus  result,  A  general  nervous 
irritaticm  al  limes  results  from  fissures  of  the  amis  which  may  seriously 
interfere  with  the  nutrition  of  the  cliild.  The  treatment  is  cieanhness 
and  Ihe  applic-ation  of  boracic  add  ointment  or  the  stick  of  nitmte  of  sil- 
ver everj*  two  or  three  days*  If  these  measures  fail,  stretching  of  the 
sptuncter  under  ana'sthesia  usually  curt*s  the  disease. 

PROLAPSK 
Prolapse  of  tlie  rectum  is  not  imcanuuon  in  young  children.     It  is 
usually  produced  by  straining  froni  various  causi^s,  especially  in  extreme 
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conslipatiuri  or  in  diarrhoea.  The  wall  of  Hie  n^ctum  eonu*s  duwn  throng 
the  anus,  and  is  easily  recognked  by  tlu*  appearance  of  the  inueous  mmi- 
braiie.  The  prolapse  is  ordinarily  transitory,  but  in  the  more  severe  forms 
the  rDctuju  remains  down, 

Theatment, — The  treatment  is  to  remove  tiie   cause.     Constipation 
should  be  relieved  fiist  by  etiemata  and  then  by  keeping  the  moveniifiils 
of  the  bowels  semi^liquid  by  means  of  gentle  laxatives.    The  tenesmus  ac- 
companying diarrti(L*a  tuay  be  rt^lit^ved  by  spongmg  with  ice- water  orbv  tht 
use  of'U.015  gramme  (J  grain)  suppositories  of  cocaine,    Tlie  child  sliotild 
be  kept  In  bed  for  a  number  of  days,  the  protrusion  being  genlly  pusihtHi 
back  eacti  time  ttiat  it  comes  down.    The  prolapse  should  be  n*dut*ed  mth 
tlie  tlngers  well  oiknl,  tlie  central  poriion  being  pushed  back  first.     If  Itir 
parts  are  very  sensitive  the  reduction  is  tacihtated  by  the  appliratiori  at  a 
solution  of  cocaine.     After  reposition  it  sliould  be  kept  in  place  b\  fiieaii? 
of  a  pad  and  a  T  bandage,     Under  ttiis  Ireatjiient  a  lai^*  number  of  c2ism^ 
recover.     The  more  serious  and  intractable  cases,  however,  should  l*i* 
referred  to  a  sui^^eon. 

POIiYPL 

Polypus  of  the  rectum  is  more  common  in  early  life  than  at  any  other 
period,  liemniTliiige  from  the  recti  mi,  when  not  due  to  conslifrntioa, 
(liarrha'a,  or  lissure,  usually  arises  from  polypL  A  careful  exanunation 
for  this  gnjwih  should  be  made  when  rectal  bleeding  is  frequent  or  lafffe. 
Rectal  polypi  are  of  various  sizes,  and  may  be  myxirtibromala  or  adeno- 
mata* Tlie  surface  of  tlie  polypus  is  usually  smooth,  and  ttie  pedicle  is 
often  long  and  thuK  The  difignosis  Ls  easily  made  by  a  digital  examina- 
tion. The  treatment  is  either  to  twist  or  cut  off  the  polypus,  Tlie  pnmih 
is  not  a}>t  to  recur. 

HEMORRHOIDS. 

Hemorrhoids  are  nirt*ly  met  witti  in  infancy  or  early  clijldhooci.  bid 
can  occur  and  should  be  treated  by  the  same  methods  as  in  later  life. 

FTSTUUSI 
Fislulie  in  antj  is  Uf^l  a  very  comnu^n  condition  in  infancy  or 
childhood,  but  is  met  with  at  times.     Th**  condition  has  the  same  clianu'- 
teristics  as  in  the  adult,  and  should  be  treated  in  the  same  way. 

NEW   GROWTHS. 

New*  prrowths  in  the  enteric  tract  are  very  mre  irj  infancy  and  child- 
hood, and  are  mostly  confined  to  the  myxomatous  polypi  of  ttje  rt'ctum, 

B,  Inflammatory. — The  inflammatory  diseases  of  the  intestinal  tmrl 
not  otherwise  classified  compri,se  provtitiM,  np]i*-mficififi,  and  the  various 
forms  of  Um-coiUk^  wiiich  are  usually  desij^rnated  as  dysentery.  This 
latter  class  represents  a  number  of  infections  diseases  which  are  geiteml 
in  type,  and  each  may  be  caused  by  a  special  oiyanism,  but  in  I  he  present 
state  of  our  knowledge  they  are  most  convenienUv  described  in  cumiec- 
tiun  witli  diseases  of  the  intestine. 
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pROCnrrs. 

Proctitis  is  an  inilaninialiori  uf  Ihe  reL-tiun,  and  may  be  acute  or 
chronic.  It  is  usually  coiiu-klenl  wilh  intlanimatKui  oC  the  colon,  but  may 
occur  alone  as  the  result  of  traunia  or  the  extension  of  inHamniatory 
processes  around  the  anus. 

SrsiPTosiiii, — The  symptoms  are  essentially  pain,  traces  of  blood  mixed 
wjth  mucus,  and  tenesmus. 

DfAtJNOsis.^ — The  tliagnosis  from  reflex  inflammatory^  conditions  is  made 
Sy  direct  itispection, 

Treatm£KT, — Tiie  ti*ealment  is  to  keep  the  child  in  bed,  to  keep  the 
ces  soft  with  laxatives,  to  cleanse  the  rectum,  and,  according  to  the 
spt'cial  lesions,  use  astringents  or  soottiing  injections.     When  there  is 
in  or  tenesmus,  suppositories  of  opium  and  cocaine  are  indicated. 


APPENDJOmS, 

Etiolouy* — Inflammation  of  the  vermiform  appendix  in  cMldren  is 
most  trequont  between  the  ages  of  Ave  and  fifteen  years,  and  is  not  of 
uncommon  occurrt^nce.  It  is  very  rare  under  two  years.  Several  cases 
have  been  reported  as  earty  as  seven  weeks.  Boys  are  more  often  attacked 
than  girls,  and  in  about  tlie  same  prtiporiion  as  in  adults.  Functional 
disturbances  of  digestion,  constipation,  diarrUiea,  ami  indiscretions  in  diet 
are  only  remotely  connected  with  tlie  etioluf^y  of  the  disease.  Foreign 
bodies  are  uifrequent,  despite  the  general  opinion,  but  the  presence  in  tlie 
ppendix  of  fiecal  concretions,  oflen  resembling  seeds  and  stones  of  fruits, 
f}  very  common,  but  their  exact  relation  to  the  primary  cause  of  ttie 
Tnftaniniation  is  not  clear.  Direct  trauina,  as  from  a  blow  in  the  abdomen, 
is  sometimes  a  detinite  exciting  cause.  The  prevailing  opitjitm  is  to  con- 
sider the  process  an  infective  intkimmation,  though  as  yet  no  speciflc 
oi^'anism  has  been  shown  to  cause  it.  On  ttie  contrarv,  cultures  of  the 
Ion  bacillus  alone,  or  mixed  infections  of  the  colon  bacillus  associated 
itli  the  streptococcus,  j)neumococcns,  shiphylococcus  alb  us  or  aureus, 
the  bacillus  aerogenes,  and  certain  undetermined  anaerobic  organisms  are 
found.  The  transformation  of  tlie  appendix  into  a  closed  tube  is  to  be 
considered  as  a  consequence  rather  than  a  cause  of  appendicitis  (Brun)* 
Pathology* — The  pathological  conditions  occuiring  in  the  course  of 
I  appendicitis  are  exceedin^'ly  varie<l,  and  will  oiUy  be  outlined.  In  the 
early  stages  of  a  purely  appendicular  lesion,  the  appendix  is  in  nonnal 
position  and  may  show  only  slight  swelling  and  congestion.  Usually  it  is 
voluminous  from  extensive  inflltratiou  of  its  walls,  very  tui^scent,  and 
oflen  shows  spots  of  ecchymoses  witii  intense  congestion  of  the  peritoneal 
>at.  In  more  advanced  stages  the  mucosa  is  soft  and  granular,  some- 
tinit^s  gelatinous,  with  ecchymoses  and  ulcerations.  The  muscular  coats 
are  thickened  and  their  fibres  often  separated  by  minute  or  extensive  ac- 
cumulations of  pus.    All  these  changes  may  develop  in  from  twenty-four 
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to  tliiriy-six  liours  after  Hie  onset  of  syjiiijtoiris,  FeHV)mtinn  ami  pa.n- 
^ruiiL*  of  I  lie  appendix,  in  j>art  or  in  wliole,  are  ftirnply  furtlier  sieps  in  tb 
inflaminatory  proeess,  and,  according  to  Bruii,  are  especially  lih4y  la 
occur  in  children. 

The  intlarnniation  is  mrely  confined  lo  tlie  a[>pendix,  but  by  exteri>k»n 
involves  Hie  peritoneal  coat  nf  the  appendix  and  the  peritoneuui  rti&elll 
The  subsequent  course  is  very  variable.  Ttie  pi"ocess  may  remain  load, 
and  lead  to  a  peri-appentlicidar  intlannnation,  in  whieli  Ihe  appendix, 
cfficiuiit  and  end  of  tlie  ileum  are  shut  otT  from  tlie  n?st  of  Hie  peritoneal 
cavity  by  false  membranes^  with  or  williout  Hie  formation  of  pixs ;  or  liie 
iufeetion  niay  spread  directly  from  the  appendix  to  Hie  ^^eneml  ptrfloneal 
cavity,  wiHi  the  prodncHon  of  ^i^neral  septic  |>eritonitis.  Tlie  hK-atiori  of 
the  pus  in  cases  of  abscess  tbrniation  depends  to  sonic  extent  tipon  the 
hx'ation  of  the  appendix,  in  wMcli  there  is  considendile  variation.  It 
ujay  be  eitlier  iliac,  pre-rectal,  sub-umbilical  retro-ca^^al,  or  lumbar  m  it:$ 
disposition. 

A  most  inali^'uant  (Vjrni  of  general  peritonilis  inay  follow  a  siuiplt* 
parietal  appentlicitis  without  perforation  or  gangrene  of  Itie  appendix,  aiid 
give  rise  to  a  clinical  picture  more  suggestive  of  septictentia  thai!  of 
peritonitis. 

A  shnple  appendicitis,  sonietinies  called  vadtrrhtt^  may  prod  are  go 
much  thickening  of  the  walls  and  intiltration  of  Hie  subnmcosii  with  leuco- 
cytes, and  subst^uent  fonnatinn  of  grainilation  tissue,  as  to  caus^  m 
obliteration  of  the  lumen  of  the  ai>fjeiidix.  If  the  lumen  h  complelely 
obliterated,  it  may  remler  the  patient  iummne  to  subsequent  attacks,  btil 
if  only  partial  it  favors  tbe  collection  of  pockets  of  pu^  and  eyst-fonuation, 
aJid  the  organs  is  a  constant  soune  of  clanger. 

Ulcerative  appendicitis  may  be  caused  by  the  presence  of  concretions 
or  by  the  action  of  micro-oiT[?anisms,  Ttie  presence  of  concrc*tioiis,  hciw-; 
even  may  not  be  accompanied  by  any  inllammatory*  or  neci'otic  n-ac^niL 
Typhoid  and,  tube  regular  ulcerations  of  Hie  appendix  are  not  uncomitiori 
in  their  i-espective  dbeases,  and  an  actinomycotic  ulcer  has  also  bii?n 
described. 

Symptoms, — Sudeten  pain  in  ttie  abdomen,  referred  to  the  mnbiliinis  or 
to  the  rigtit  iliac  fossa,  with  tendern€*ss  on  deep  pr*^ssure  in  tlie  re^/inn  of 
the  appi'iidix,  associated  with  a  fever  of  moderate  or  hiijli  jrradc  and 
gastro-intestinat  symptoms^  usually  mark  the  onset  of  an  acute  inflamnuv 
Lion  of  the  appendix.  (Minically  it  is  convenient  to  distinguistt  betwii^n 
certain  types  of  Ihe  disease. 

Simple  Appendicit^. — ^This  is  the  least  st*vere  tif  the  acute  fonns,  and 
is  chamrterized  by  it^  sudden  outset  and  short  dm"atioii.  Wiltiorjf  any 
prodrmrial  symptoms  the  cWld  is  seized  v\ith  sudden,  severe  abtlominal 
jjain  at  Jihonf  the  level  of  the  umbilicus  and  more  to  the  n^hi  tban  to  \\\\\ 
lert.  Vfuniting,  in  some  cases  only  nausea,  follows.  Tliere  Is  moderate 
fever*     The  pain  is  conUnuous,  and  the  boweU  are  usually  cpnst][iatecL 
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Tend»^rness  over  the  region  of  Hio  a]>[)ondix  vviih  a  unilateral  i%itlity  of 
Uie  muscles  is  the  most  important  si^rri  by  wliiiK  \vc  exclude  other  eauses 
of  abdominal  paiiL  Ttie  temperature  is  moderate,  23.5^  to  24,1"^  C.  (ICK)^ 
to  lUl°  F.),  lastiiig  a  day  or  two.  The  aeute  symptoms  sut)Kkle  in  fn^m 
iM'eiity-foui*  to  torty-i*ight  tiours,  bnt  ttie  leiiderni*ss  is  apt  to  remain  for 
several  days,  at  the  end  of  which  tune  the  abdomen  is  sometimes  so  re- 
Hpaxed  as  to  enable  one  by  careful  examination  to  feel  the  stiglitly  thiek- 
^^ened  appendix.    These  mild  cases  probably  occur  much  often er  in  chitdren 

than  are  ilia*^^nosed. 
^h  Appendicitis  'with  Periappendicular  Peritonitis, — TliLs  is  ttie  more 
connnon  form,  formerly  i-eco^nizefi  as  larUifphUti^^  and  in  its  mildest 
j^Tide  is  imt  hi  be  distin^^nislied  clinically  irnm  the  severer  types  of  a 
simple  appendicitis.  The  inilial  symptoms  are  more  exa^erated,  but  are 
the  same  in  character  us  in  a  simple  appendiciHs.  The  tlij^estive  symptoms 
are  much  more  pn>noujicett.  The  vomiting  is  apt  to  be  repeated*  and  the 
temperature  much  higher.  ;19^  to  40^  C,  (102.2^  to  104^  F/).  The  pulse 
IS  mpid,  112  to  120  i^er  jninute,  and  the  pain  and  Uicalisced  tenderness  is 
more  intense.  Alter  a  lapse  of  i^omt^  lioum.  if  the  abdomen  is  not  Um 
tense,  we  may  sometimes  ieel  in  ttie  right  iliac  rej^ion  art  inthstinct  thick- 
ening, sometimes  a  detlnite  mass,  but  the  swelling  may  not  be  located 
IunUl  the  child  is  umh^r  the  inltuence  of  an  anaesthetic.  There  is  apt  to 
he  leucocytosis,  tlion|fh  one  must  not  be  misled  by  a  normal  M'lule  blood 
fcount.  In  some  eases,  under  expeetant  treatmc^nt^  these  symptoms  will 
gradually  subside  in  tlie  course  of  a  week  or  ten  days,  and  with  I  he  aflr- 
viation  of  the  acute  pain  and  lemierness  tlie  swelling  of  the  apiJendix  and 
surrounding  tissue  is  more  readily  recognized.  In  time  this  mass  may 
entirely  disappear  so  far  as  external  palpation  can  di^iennine*  or,  on  tlie 
other  hand,  some  huiumtion  may  remain  atler  complete  establishmenl  of 
health. 

If  the  inflannnatory  process  ends  in  abscess  formation  the  persistence 
of  the  leaver  and  ttte  presence  of  leucocytes  aid  in  the  diii^rnosis.  The 
retum  of  the  fever  after  its  subsidence  is  also  indicative  of  the  advent  of 
suppuration.  The  absence  of  fever,  however,  cannot  i>e  taken  as  positive 
evidence  of  the  absence  of  pus.  If  the  swelling  increases  in  size  or  if  it 
^remains  stationary  we  strongly  suspect  that  there  is  a  local  accumulation 
of  pus.  If  the  pus  has  once  formed  it  may  terminate  by  absorption  or 
"by  perforation  externally  or  into  some  portion  of  the  intestines,  vaghia.  or 

I  bladder,  but — ^md  this  sliould  always  be  borne  in  [uind  by  tlie  physiciari 
iiidio  takes  the  responsibility  of  expectant  trealjiient — ^it  may  rupture  into 
Hie  peritoneal  cavity,  usuaily  with  tlie  result  of  a  fatal  se]vtic  peritonitis. 
Appendicitis  with  General  Suppurative  PeritonitiB. — Aside  from 
those  cases  of  general  |jeritnrutis  which  are  caused  by  a  mplni'e  of  an 
apijendix  absivss  m\u  the  jjeritoneal  cavity,  then?  ai'e  olhers  of  general 
peritonitis  in  which  the  infection  starts  from  a  diseased  a{»peiHlix  with 
symptoms  of  sncli  rapid  development  as  to  indicate  p  *^enenil  peritonitis 
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almosi  from  Uie  very  beginning.  Thtn'e  is  sudden  severe  |Kun  il 
region  of  the  umbilicus  rapidly  spreading'  over  the  whole  abdriiTieii,  Iml 
with  its  greatest  intensity  on  the  right  side.  The  vomiting  is  tnc^ssanL, 
and  the  constipation  so  sudden  and  eomplele  as  to  suggest  inteslinal  nb- 
structioth  The  tenipemture  rises  suddenly  to  39°  to  4U^  C  (10±/I^^  lo 
104^  F/),  and  the  pulse  is  increased  to  130  to  140  per  minute.  Tiie  ab- 
domen rapidly  becomes  rigid  throughout,  and  deep  paljiation  is  inipossibk% 
The  tendeniess  is  gtmeraL  but  most  marked  on  the  rigiit  side  hi  lh<? 
neighborhood  of  the  appendix.  The  symptoms  progress  rapidly.  The 
vomiting  of  bile  is  followed  by  that  of  faeces.  The  abdomen  beromes  *iis- 
tended.  The  respiration  is  labored.  Delirium  often  sets  in.  Aside  from 
the  localized  tenderness  and  rigidity,  Ihe  examination  of  the  abdomen  is 
negative,  for  tlie  amount  of  mtraperitoneal  fluid  is  too  sniaJl  lo  be  njcog* 
nized  by  percussion,  Ihougii  at  tiiut^s  a  rectal  examination  gives  evidence 
of  fluid  in  the  cul-de-sacs.  Without  an  early  upemtion,  death  usii 
ensues  in  these  cases  in  from  two  to  four  or  five  days. 

There  us  still  another  form  of  appentlicilis  with  diflPiise  peritonilts, 
scribed  by  Brun,  Jalaguier,  and  otliers,  whicli  is  the  most  malignant  and 
rapid  of  all,  and  in  its  course  suggests  a  septicaemia  having  its  origin  in  a 
virulently  hifected  appendix.  Its  onset  is  qnile  diflerenl  from  tlie  type  of 
disease  just  described.  It  begins  like  an  attack  of  acute  intestinal  indi- 
gestion with  vomiting  and  fa4id  diarrha'a.  rarely,  if  ever,  with  consti|»a- 
lion.  Neither  the  pain  nor  the  tenderness  in  the  iliac  fossa  is  so  marked 
as  in  the  other  eases.  The  abdomen  is  soft,  tlat,  and  easily  jjalfjahle,  and 
with  almost  complete  absence  of  resonance  on  percussion.  Tlie  j^rogress 
is  rapid.  The  leatures  are  anxious,  leaden-colored,  the  eyes  sunkc*^  and 
surromuied  by  dark  rings.  The  thirst  is  keen.  Ihe  rt^spirafion  rapid  and 
shallow.  There  is  extreme  restlessness.  The  tempemture  at  the  first 
may  reach  39^  C.  (102,2°  F.),  but  on  the  second  day  is  more  apt  to  lie 
37 '^  C.  (98,0^  F.)  or  below,  in  sfriking  contrast  to  Ihe  weak,  rapid  pulse 
of  150  to  160.  The  nnnd  remains  clear  to  the  end,  vvittiout  any  change  in 
the  abdominal  symptoms,  and  death  often  supen^enes  within  thirty-six 
to  forty-eight  hours,  i-arely  extending  beyond  three  or  four  days. 

Chronic  Appendicitis. — An  apjiendix  once  inflamed  is  prone  to  re- 
cniTent  attacks,  with  the  I  nun  of  events  connected  with  the  primary 
attack.  The  cause  for  this  probably  lies  in  an  obtiterative  appendicitis 
with  or  without  adhesions,  or  perhaps  from  a  localiziMl  jd>scess  circum- 
scribed by  dense  fibroid  tissue.  Tlie  attacks  may  recur  at  internals  o(  a 
few  months,  and  finally  cease  or  develop  mto  au  acute  attack  which  may 
run  a  typical  course.  Chronic  appendicitis  may,  however,  manifest  itself 
from  tlie  be^nning  as  indefinite  twhigc^s  of  pain  ui  Ihe  rigftt  iliac  tosstu 
bniught  on  esperially  by  over-exertion  and  fatigue,  without  ever  develop* 
ing  alarming  synijjtoms,  and  witli  but  liltit*  else  in  the  way  of  ^ymplonts; 
on  the  other  hand,  tliese  incunsliint  pains  may  be  jirodnunal  symptoms 
of  a  susceptible  appendix,  which  later  becomes  acutely  intlamedp 
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DiAdKosis* — The  (ikignosis  of  appondicihs  in  youn^  eluldren  is  often 
made  dilTieult  by  Ww  iiiiibility  of  the  child  to  lorate  a<x:unite!y  his  sense 
of  pain,  and  tu  appreciate  tlie  distiiieiiori  between  pain  and  tenderness. 
Moreover,  the  contraction  of  his  abdorninal  muscles  and  his  inability  to 
reiax  them  at  will  renders  Hie  result  of  palpation  less  certain.  The 
presence  of  fever  and  localijieii  tenderness  in  ttie  right  ihac  fossa  ai'e  the 
principal  |xjints  in  the  exclusion  of  hepatic  and  renal  colic.  Intestinal 
colic  is  more  often  ass<Miated  with  diarrlnea  ihan  with  const ipalion,  and 
here  a^n  the  localized  tenderness  is  a  crucial  point  in  ttie  tlia^nusis.  It 
b  Weil  established  Uiat  in  pneumonia  in  children  the  i*ajn  ii^  frequeiitty 
referred  to  the  abdomen,  but  careful  attentioji  to  the  syiuptoms  and 
course  of  the  tlisease  will  enable  one  to  ilistingiiish  between  the  twc)  con- 
ditions. An  appendix  abscess  arising  fnnn  an  appenitix  unusually  placed 
might  easily  be  con  founded  with  a  perinephritic  abscess,  but  in  eittier 
case  operation  is  indicated,  and  the  error  in  difj^rjosis  should  not  prejudice 
the  interests  of  ttie  *  hilcL  AppeJidiiitis  with  Uie  sudden  onset  of  septic 
peritonitis  may  readily  sug^^jest  an  intestinal  obstruction,  bat  tlie  fever, 
localized  lenderness.  and  leucocytosis  are  not  likely  to  occur  in  the  tatter 
condition,  in  intussuBceptit)n  the  straining,',  tenesmus,  and  small  and 
frequent  discharges  of  blood  and  mucus,  and  the  sausage-like  tumor, 
which  can  often  be  felt  in  the  region  t)f  tlie  transverse  coU^n,  usually  suf- 
lice  tor  a  diagnosis.  Moreover,  appendicitis  is  very  rare  under  two  years, 
and  intussusception  is  very  commoTu  In  certain  cases  the  two  conditions 
simulate  each  other  very  closely.  Pertbration  of  gastric  ulcer,  pus  tubes, 
and  pelvic  peritonitis,  iibscess  of  the  broad  ligcuneni,  acute  pancreatitis, 
appeudicutar  hypochondriasis  an<l  hysteria,  which  may  in  the  adtitt  be 
nnstaken  for  appendicitis,  are  not  likely  to  occur  in  intknts  and  young 
children,  but  in  older  children  should  be  borne  in  mind.  An  acute  in- 
flammation of  I  lie  gall-bladder  and  upperulicitis  are  often  confounded,  and 
an  unusual  position  of  the  appendix  should  always  be  remembered. 

pKo*i\osis. — The  protrnf>sis  depends  largely  upon  how  early  the  diag- 
nosis is  made  and  the  skill  of  the  sui^etm  wlio  is  called  for  consultation 
and  operation.  Cases  undoubtedly  recover  in  many  instances  without 
operation,  but  the  extreme  gravity  of  the  results  of  an  extension  of  tlie 
inflammation  to  the  peritoneum,  and  the  realization  tiial  this  accident  may 
occur  at  almost  any  time,  even  in  the  cases  which  are  apparently  running 
a  mild  course,  render  general  statistics  of  little  value  in  tlie  considera- 
tion  of  an  individual  ciise.  We  should  not  lose  sight  of  the  fact  that  in 
infancy  we  see  most  Ireqiiently  the  very  severe  and  acute  forms  of  tlie 
dbst^ase,  and  there  is  the  special  tendency  to  perforation  and  gangR^ne  and 
extension  to  the  peritoneum,  with  its  very  serious  consequences, 

TttEATMENT. — F*ersonally,  I  consider  the  disease  one  for  surgical  obser- 
vation and  treatment.  It  is  safer  to  call  the  surgeon  in  consultation  early 
than  late,  and  if  ttie  diagjiosis  is  determined  it  is  wiser  to  trust  lo  his 
judgment  as  to  the  expediency  of  ininiediale  or  delayed  operation  lliau 
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for  ilio  phyRi<najj  hijuself  to  atUinipt  {a  det'uk*,  Tliere^  Ls  no  meilkal  tivaP" 
jiienf  tiiher  Ihaii  thai  vvtikli  Ls  purely  symptomatic.  Absohile  tvst  in 
bed,  irrespective  of  the  severity  of  Ihe  symptc»rns,  is  of  tlrst  iiiipfirtamT; 
local  applicatioMs  of  ice  shouhl  be  used  to  control  tlie  pain,  or,  if  the 
child  olijucts,  as  is  frtHpiently  the  case,  hot  fomentations  shouid  be  tri*^. 
CathaHics  and  laxatives  should  be  avoided,  and  tht*  bowels  niovcnl  br 
eneniata.  Blisters  should  not  be  used.  Opium  is  strongly  objecteil  hi 
by  sui^^eons  as  tending  to  ni<x^k  the  symphnng;  if  it  can  be  avoided,  it  is 
far  better  to  do  so:  but  very  small  doses»  sutllcieid  to  keep  the  patient 
from  excessive  pain  and  tairty  quiet,  are  [jrobably  in  children  a  lessi^r 
danger  than  I  hat  whirh  would  be  caused  by  hnni"^^  of  ((aiiu  cr>ing,  ami 
intense  restlessness.  If  no  (operation  could  be  pertbnned  I  should  prefer 
to  trust  to  opium  in  the  early  stages  rather  timn  to  cathartics. 


ILBO-COUniB. 

General  Etiologv* — Under  the  term  iie^colitk  are  included  all  ihe 
more  marked  and  grave  lesions  of  the  intestine.  They  are  commonly 
grouped  imder  the  name  difurnienf,  but  as  our  knowledge  of  Ihein  in- 
creases it  is  btMoniing  evident  thut  any  such  general  term  as  dysenterj'  is 
inadequate  to  cover  what  will,  in  all  probability,  be  proved  to  be  a 
number  of  diseases,  each  arisiog  frojn  its  own  specilic  organism. 

All  these  fonns  of  ileo-colitis  (dysentery)  are  considered  to  be  in- 
fectious. They  may  occur  as  acute  primary  diseases,  but  an*  usually 
secondary  to  the  fermentat  diarrha*as,  and  sometimes  to  Oie  inreclious 
diseases,  especially  measles,  Tlie  sporadic  cases  have  not  as  yet  t>*L'eo 
sufficiently  studied  bacteriologically  to  allow  us  to  come  to  any  deOnile 
conclusions  concerning  them  etialogieally,  Flexner  has,  however,  sliovrri 
that  it  is  entirely  possible  that  two  specific  organisms  may  be  responsible 
for  both  the  epidemic  and  endemic  varieties  of  what  has  buen  caMt*<i 
tropical  dysentery,  and  that  they  consist  of  (1)  a  Imeiiiarif  and  (2)  an 
ttmabw  form, 

Am<x4jic  ileo-colitis  is  so  welt  recognized  as  a  specific  in  feet  ions  dis- 
ease that  it  has  already  been  described  with  the  other  infectious  diseast^. 
on  page  501.  Our  knowledge  of  the  bacillary  form  is  still  too  tirmleil 
for  us  to  more  than  mention  it. 

The  ctiolog)'  of  the  other  supposed  forms  of  ileo-colitis  (dysenten')  b  so 
little  known,  and  their  lesions  are  so  varied,  that  it  would  be  iiii[H>^siblir 
to  classify  tliem  in  detail  Practically,  also,  we  can  divide  fbeiu  only  in 
such  a  general  way  that  for  the  [iresent  Ihey  had  b*'tli*r  be  described  as 
in  the  case  of  the  ferniental  diarrhoeas,  under  diseases  of  the  gastroHpnterii' 
tract. 

Variations  in  Tvpe, — The  divisions  which  liave  btH»n  adopted  to  sim- 
plify the  subject  are  (1)  mmpte  efdarrhal  inJfammnlioiK  which  includes  the 
non-ulcerative  fornj  r>f  fi»llicnlar  innammation,  (2)  jndicular  injtmnmaitoti, 
and  (3)  a  px*'u*!*i*tn*  taht'tfituttM  injkinutHtiiotK 
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Ulhnugh  these  three  tonus  (litTer  essentially  in  Hieir  prognasis,  tliey 
arc  so  oilen  represented  by  the  same  symptoms  that  tliey  caii  be  dii!er- 
entiated  only  in  (he  most  general  way.  A  symptom  common  to  all  these 
diseases  is  round  in  the  teniperaluro,  which,  although  not  neeessarily 
higti,  is*  as  a  rule,  raised  throut^^hout  the  whole  course  of  tlie  disease. 
In  this  way  we  can  usually  diflereutiate  these  diseases  from  tlie  noii- 
iiiHammatory  eonciitions. 

Tlie  pseudo-membranous  form  of  ilco-eolitis  may  be  primary  or 
secondary.  In  ttie  primary  f*>nu  it  represents  what  is  tisually  spoken 
of  as  epidemic  or  sporadic  dysentery.  The  secondary  form  is  that  wliieh 
follows  certain  infectious  dis€*ases. 

The  patholoj^ical  lesions  found  in  connection  with  the  catarrhal  and 
non-ulcerative  follicular  and  the  ulcerative  follicular  inflammations  ap- 
proacli  each  other  so  closely  and  the  sym[jtoms  are  so  siruilar  tliat  the 
chnieal  distinction  between  the  two  conditio  us  is  very  dilliuult. 

Patholc^gy.^ — ^In  the  pseudo-membranous  forms  of  iJeo-eolitis,  tiie 
Uemn  and  colon  are  ctuefly  affected.  The  disease  is  characterized  by  the 
presence  of  a  niend^rane  on  the  surface  of  the  mucous  membrane,  which 
extends  into  it,  ajid  is  due  to  a  combination  of  flbrous  exudation  and 
necrosis.  The  pathological  conditions  found  in  the  various  forms  of 
ileo-colitis  may  best  be  studied  in  connection  willi  the  histories,  autopsies, 
and  figures  of  the  cases  presently  to  be  re[jorted. 

Acute  Ildo-CoUtis. — Symptoms. — The  symptoms  of  the  various  forms 
of  acute  innainmalory  ileo-colitis  vary  greatly,  as  a  rule,  but  in  a  general 
way  they  can  be  recognized  by  a  group  of  symptoms  which  diiTer  from 
those  of  the  non-mllamniator>'  diarrhteas,  spoken  of  as  fermental  diarrhoea 
and  cholera  infantum.  The  symptoms,  however,  of  these  ditfen^nl  forms 
of  iieo-colitis  are  very  unsatisfactory  and  unreliable  for  differential  diag* 

QD&is. 

The  onset  of  the  disease  may  be  preceded  by  a  fermental  diarrhoea, 
or  it  may  be  acute  from  the  beginninir  and  have  proilromal  symptoms  of 
no  more  than  a  few  hours.  The  lemperature  is  elevated,  the  pulse  is 
accelerated,  and  the  infant  loses  rapidly  in  weight  and  strength.  The  dis- 
chargees are  perhaps  ten  or  twenty,  or  everj  ujore,  in  the  twenty^four 
hours,  but  are  compam lively  small  in  amount  Where  I  ho  lesions  are  in 
the  rectum  there  is  tenesmus  both  before  and  after  the  discharge,  and  in 
Ihe  beginning  of  the  attack  an  ahuost  constant  desire  to  have  a  move- 
ment. The  discharges  contain  fiecal  matter  at  first,  but  soon  become 
small,  and  consist  of  mucus,  sometimes  with  pus,  blood,  and  shreds  of 
menjbrane*  The  odor  may  be  very  ofl^nsive,  but  when  the  mucus  pre- 
dominates there  is  very  little  odor,  Tlie  color  and  consistency  are  ex- 
tremely variable,  but  generally  the  consistency  is  lessened  and  the  color 
a  mixture  of  green,  brown,  and  yellow.  The  blood  is  usually  from 
congestion  of  Uie  blood-vessels  and  straining,  rather  than  from  ulceration* 
so  that  we  cannot  delermine  from  tlu?  presence  of  blood  whether  ulcera- 
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lion  is  present  or  not.  At  first  the  abdonion  may  be  sofi  and  not  tender, 
but  later  in  the  tlisease  it  becomes  dist ended,  [ym|janiUi%  and  somewhat 
tender,  especially  along  the  course  of  the  colon,  Voiniliiig  may  occm  at 
times.  In  severe  cases  the  child  is  ver>^  restless,  and  tln^re  may  be  Je- 
liriuni  and  convulsions.  The  appetite  is  usually  much  lessened.  The 
urine  is  nearly  always  diminished  in  quantity,  is  high-colored,  and  sc»tne- 
times  contains  a  small  amount  of  albumin,  especially  when  the  tempem- 
ture  is  high.  Casts  may  also  be  found*  The  i-enal  condition  in  these 
eases  is  a  degenerative  one,  and  not  a  true  nephritis.  Acute  nephritis  is 
rare.  When  Uiere  is  much  tenesnms  and  straining,  and  when  the  dis- 
chai^es  are  especially  frequent,  prolapse  of  the  rectum  may  occur.  The 
discharges  often  cause  great  imiation  around  the  anus  and  on  Uie  but- 
tocks. 

Although  there  are  no  symptoms  typical  of  the  different  fonns  of  acute 
ileo-colitis,  yet  tlieir  clinical  pictures  differ  somewhat- 
It  is  usually  found  in  the  simple  catarrhal  ileo-colitis,  when  uJcera- 
tion  has  not  taken  place,  that  the  symptoms  are  milder  and  that  therv  is 
apt  to  be  vomiting.  The  cases  generally  begin  to  improve  in  one  or  two 
weeks,  and  recover  entirely  in  another  w^eek-  An  intestinal  disturbanct? 
of  a  mild  character  may  result,  however,  and  prolong  the  disease*  Ttie 
children  are  usually  a  long  time  in  regaining  their  strength,  and  rela|isi*s 
are  quite  common  in  this  form  if  the  diet  is  not  carefully  regulahnL 
Sometimes,  however,  simple  catarrhal  ileo-cohtis  may  be  represented  by 
symptoms  of  a  very  severe  type,  and  it  may  run  a  rapid  course,  and 
end  fatally. 

When  follicular  ulceration  has  taken  place  the  stomach  is  not  apt  to 
be  much  involved,  the  temperature  is  not,  as  a  rule,  high,  and  the  course 
of  the  disease  is  rather  slow,  irregular,  and  prolongL^*!.  The  infant  fails 
steadily  and  conuuonty  dies,  A  remission  in  the  symptoms  and  an  im- 
provemenl  in  the  character  of  the  f^cal  discliarg*^5  should  lead  us  to  jiifer 
that  ulceration  has  !iot  taken  place.  When  the  inilainmation  is  siniply 
follicular,  without  ulceration,  the  cases  are  very  a|)t  to  recover. 

Pseudo-membranous  ileo-colitis  is  rare  in  infants,  but  when  it  ocrors 
it  is  the  most  severe  of  all  the  forms*  I  have  ali^ady  stated  that  it  is 
this  form  which  is  usually  spoken  of  as  epidemic  or  sporadic  dyst^nter>v 
The  temperalure  is  high,— 39.4^,  40^,  or  40,5^  C.  (103^  104°,  or  lOo*^ 
FS).  There  are  apt  to  be  blood  and  membranous  detritus  in  the  rij^ 
chaiTges.  The  progress  of  the  disease  is  usually  rapid  and  viithout  remis^ 
sion,  and  death  may  take  place  in  a  week  or  ten  days.  The  nervous 
symptoms,  such  as  restlessness  and  delirinnu  are  quite  prnndnent 

DtAGNosts. — These  forms  of  ileo-colitis  are  diagnosticattd  from  the 
fermental  diarrhoeas  by  tlie  continued  heightened  temperalure,  tJie  moa* 
frequent  discharges,  the  small  amount  in  each,  the  presence  of  blood  or 
membrane,  and  ttie  tenesmus.  They  may  be  differentiated  from  cholera 
infantum  by  the  absence  of  continuous  and  excessive  vomiting  and  by  the 
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serous  flis(  har^es  of  the  latter  (iisease,  Tlio  (Jiagnosis,  however,  can  be 
made  pusitively  only  by  lindiog  shreds  of  membrane  in  the  dise barges. 

Prognosis. — ^The  prognosis  of  itoo-coHtls,  wlien  ulceration  has  not 
occurred,  is  usually  favorable,  the  duration  ofttie  disease  being  a  few  weeks. 
Some  cases,  however,  are  more  severe,  and  soniolimes  prove  fatal  in  a 
few  days.  Wien  there  is  uleeratiou,  the  prognosis  is  rather  unfavorable. 
When  there  is  a  diminution  in  llie  frequency  of  the  discharges  and  fa*cai 
matter  begins  lo  roaj)pear»  and  when  the  nervous  symptoms  and  exhaus- 
tion lessen,  tlie  prognosis  is  good ;  but  wtien  the  symptoms  increase  in 
severity  and  the  face  looks  pinclied,  when  intractable  vomiting  arises  and 
the  nervous  symptoiiis  predominate,  the  prognosis  is  very  unfavorable. 

Tlie  prognosis  is  less  favoi-able  wlien  the  ileo-co litis  is  complicated  by 
broncho-pneimionia  or  tuberculosis.  It  is  mucli  inthienced  by  the  time 
of  the  year  at  which  the  attack  takes  [jlace,  tlie  prognosis  being  worse  if 
the  disease  occure  at  a  tune  wlien  the  convalescence  is  during  a  long 
heated  period.  The  prognosis  is  also  worse  wlien  the  infants  have  to  be 
treated  in  crowded  cities  and  in  the  iindst  of  unsanitary  surroundings. 

Treatment. — The  treatment  of  these  forms  of  ileo-colitis  should 
usually  be  in  the  beginning  the  same  as  has  already  been  described  for 
fermental  diarrho?a.  it  may  in  this  sense  be  spoken  of  as  prophylactic, 
for  in  a  lai^e  number  of  cases  the  organisms  whicli  produce  ileo-colitis 
tind  a  mep.ns  of  entrance  ttmjugh  the  irritated  mucous  niembi"ane  pro* 
duced  by  a  i>receding  fenncntal  diarrhoea.  When  the  case  is  seen  in  its 
earlier  stages,  a  mild  laxative  should  b4^  given,  in  order  io  clear  away,  so 
&r  as  possiI>le,  the  pathogenic  oi^ganisms,  which  are  present  in  lai^e  num- 
bers. Small  doses  of  castor  oil  ael  most  ediciently,  and  can  usually  be 
given,  especially  to  infants,  without  causing  nausea  or  gastric  irritation. 

In  addition  lo  tliLs  treatnjent  by  the  mouth,  thorough  iriigation  of  the 
colon  should  be  employed.  This  should  be  done  twire  in  the  twenty- 
foiu-  hours  with  warm  sterilised  water  containing  3,7o  grammes  (1  drachm) 
of  borate  of  sodium  to  the  pint  of  water.  One  or  two  gallons  of  water 
should  be  allowed  to  flow  in  ami  out  of  the  hrlestine  at  each  irrigation. 
After  tlie  irrigation,  small  enemata  of  thin  nmeilage,  about  120  c,c-  (4 
ounces),  containing  15  granmies  (l  ounce)  of  bismuth  in  suspension,  may 
be  given  once  in  three  or  four  hours. 

According  to  the  degree  of  pain,  restlessness,  and  general  discomfort, 
a  slight  amount  of  opium  c-an  be  given  in  these  injections,  but  in  all 
cases  this  drug  should  be  administered  with  great  care ;  O.CKi  c,c,  (J 
minim)  of  tincture  of  opium  in  the  first  year,  and  0,06  ex.  (1  minim)  in 
the  sec^ond  year,  once  in  live  or  six  hours,  will  usually  be  sutlicient  to 
make  the  infant  comforiable.  Tlie  eOect  of  the  opium  should  be  carefully 
watched,  and  the  dose  increased  or  decreased  as  is  necessary. 

When  the  tenesmus  is  extreme,  it  is  well  to  use  suppositories  con- 
taining from  0.015  lo  0.03  gramme  (J  to  J  grain)  of  coeaine.  These 
suppositories  will  often  give  great  relief  if  the  painful  lesions  are  mostly 
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in  the  re^tuin,  but  when  the  lesions  an?  higher  in  the  colon  they  an-  mA 
of  Minch  value,  and  when  tiie  tenesmus  is  eofitinnnns  am]  exiiaijstiji^% 
and  the  suppositories  ineffedive,  a  subcutaneous  injection  nf  mor(»tmi^ 
0,003  graninie  (t^  grain),  with  atrapia,  0.0<.H}3  gmnnae  (-^  grainy  can 
be  given. 

The  use  of  antiseptics  by  Ihe  mouth  I  do  not  ret^oniniend.  Bismuih 
ran  be  giveti  by  the  mouth  witit  some  ftdvaiita^'-e  in  these  cases,  but  the 
dose  must  be  considentble  to  accnniplish  good  results.  l,H7  gmninieil 
drachm)  hi  the  twenty-four  hours  sJionld  be  giYvn  to  a  child  a  year  old. 
and  for  older  children  the  dose  should  be  proportionalely  increased. 
Alcoholic  stimulants  can  be  given  with  benetit  at  all  slagifs  of  the  disease 
if  there  is  evidence  of  a  weakened  heart,  or  if  much  exhaustion  is 
present, 

A  very  limited  amount  of  food  of  any  kind  should  be  ^ven  during 
the  first  twenty-four  hours.  Sterilized  water  containing  an  alcoliolic 
stimulant  and  barley-water  had  better  be  given  at  first,  as  it  has  been 
found  that  wlicn  a  sterile  liquid  is  taken  by  the  iiioutii  the  number  of 
bacteria  in  the  intestine  diministies  rapidly.  After  this  preliminary  treat- 
ment if  a  perfectly  fresh  milk  can  be  obtainetl  it  may  be  used*  if  sterUize<l 
and  niodilied  iu  its  various  elements  so  as  to  be  adajiteti  to  llie  iligesfion 
of  the  especial  case,  A  modemte  percentage  of  tat  and  su^^^r,  sut  h  b^  *J 
and  5,  and  a  proteid  percentage  of  about  2,  is  a  very  goocl  prescription  to 
befrin  with.     Weak  broths  can  also  be  given. 

Chronic  Ileo-Colitis  (vhroiuv  (hfstiitety). — Eriouxiv* — In  some  roses 
of  ileo-colilis,  alter  llie  acute  symptoms  have  ceased,  ttie  diarrhtjea  con* 
tinues  for  many  months,  and  the  disease  becomes  chronic. 

l^ATnoLO(j\% — The  }>athokwcal  comlilions  most  commonly  found  in 
llii'se  chruni(*  tonus  of  iteo-colilis  are  great  thit  keuing  of  tlie  nnjscuJar 
tissue,  pigmentation  of  the  mucous  membrane,  and  very  extensive  ulcer- 
ation* 

SYMin-oBis, — Tiiert^  is  no  especial  pain  or  tenderness,  and  the  lenifmra- 
ture  may  be  normal.  The  appetite  oflen  retunis,  but  the  cluld  does  not 
gain  in  weiglit,  or  it  loses.  The  dischanres  are  imt  so  iTefpient  as  duritig 
the  acute  stage  of  tlie  disease,  varying  from  six  or  eight  tu  two  or  tJiree 
in  the  tweniy-four  tiours,  Ttie  discharges  have  a  lessened  consistency, 
and  contain  mucus  and  undigested  food.  There  may  at  times  be  exacer- 
bations of  the  symptoms,  aTid  the  children  are  very  apt  to  die  of  some 
intercurrent  disease.     The  duration  may  be  luany  months. 

Treatment. — The  treatment  is,  if  possible,  a  cliange  of  air^  and  i.** 
other wnse  essentially  diatetic. 

Tlie  rules  already  given  for  the  treatment  of  the  chronic  forms  of 
lemiental  diarrhoE^as  are  also  applicable  to  this  class  of  cases. 

As  iltustrations  of  the  ditllculty  and  in  naiiiy  instances  the  inipos<;ibihty 
of  tliaguosticating  intestinal  iesioiis,  the  fnl[tn\  iug  cases,  winch  were  under 
my  care,  are  of  interest. 
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Oi»*f  uf  ih*ist*  ir*v^e^  WiLri  that  ui*  n  lilUe  jf^irl,  tivn  yiiar^  ukl,  who  tlariii|?  Ilk*'  hnt 
weuMjiTiii  Aufe'u^t  hitd  lieuti  hiivinjjf  it  sli^rliL  attiick  of  RnTin-nlai  diarrlia-a,  wliith  iir^an 
witU  viinuthig,  hfiidathi',  mid  a  sli^ihL  rise  of  tenifiemlure  InstiM!^  a  few  1joiij'*4.  This 
W[ts  siKJFi  falloweil  by  f*mr  or  five  greenli^h-yt'Ilaw  dii-chiirgea  in  Iht^  twi^n1y*r*itir  hfiurs, 
and  a  nopnial  temji^raliire.  Tho  diarrhifa  dinriimshiHl  in  two  or  three  days,  and  the 
rUild  s*'enit*d  miiHi  bt*Uer,  but  afler  a  few  days  she  Wii^  soddeuly  attacked  witli  a 
temperaturt^  of  .^9.4^  tn  40**  C.  {10$''  to  104"  F.)  and  wilh  frequent  disth.irjies  of 
muf-uji  and  MotHi.  She  ht^i  rapidly  in  weight,  and  IiKtked  vt-ry  si^^k*  AHpf  twenty- 
four  htnirs,  titj  woven  the  movernents  befame  nurtnal  ;  and  on  tlie  folio  wing-  day, 
atihouj;]!  b*fl  weak  and  proslraled,  slie  seern*'(J  perfectly  wrll,  and  had  no  return  of 
Uie  alliick.  During  the  acute  syniptoni^  it  seemed  as  if  hhe  were  tttlucked  iiy  one 
of  tlje  more  severe  forma  *if  colitis,  bill  the  rapid  recovery  Ipfl  ttie  dia^osis  very 
dontitfub 

The  neit  ease  was  that  of  ii  rhikl,  seven  years  old^  who  entered  my  wards  at  tlie 
BoatoEi  Cily  Hospital  with  a  hisloiy  of  havini^  had  a  ^lij^ht  diarrhtea  for  a  few  days.  The 
temperature  w^as  but  *;lightly  mbed.  The  trmvenienl*^  were  infrnquentt  of  a  greenish- 
yellow  eolot,  and  contained  uo  blood  or  tuetnbrane,  and  scarcely  any  muieus.  The 
child  seemed  fairly  well  on  entering  the  hof^pital,  but  during  the  following  few  day  a 
l»eeame  much  exhaiiJ^ted.  Although  no  othtn-  intestinal  symptom 5=  appeared^  he  sank 
rapidly*  and  died  ap|iarently  from  exhaustion.  The  autops^y  sbnwcd  extem^ive  lesions 
of  the  w*hob*  cnhm.  the  mncoiis  menibrane  was  greatly  Ihiekened*  and  there  were 
nijtner«ius  ulcerations. 

Tlie  third  case  waij  that  of  a  boy,  tour  years  old,  wlio  was  brought  to  the  Children's 
Hos^pital  tor  frequent  vomiliisg  foltovvini^  hil  athuk  of  dipbthi^ria.  During  the  first 
three  weeks  that  hn  was  in  th*^  hospital  Ihe  vomitinif  was  the  chief  symptom.  He  was 
fed  by  nutritive  enennda,  and  iuiproveil  in  his  general  strength*  Laten  however^  he 
tHTame  very  much  emadatedj  the  vomiting  increa^'^d  in  frequency,  and  a  few  day  a 
b*'fon-  lie  died  there  was?  a  i>light  disirrhtea.  The  tempeniture  w^ius  normal  or  suIh 
normal  during  the  whole  course  of  the  disease.  During  the  last  four  or  five  days  the 
symptoms  had  pointed  almost  entirely  to  the  stomach,  hut  the  p(^sl*moHem  exami- 
nation stiowi'd  nothing  abnormal  in  the  stoinaehi  lun|(s,  heart,  kidneys,  or  spleen. 
The  mesenteric  glands  were  swollen  in  the  region  of  ttie  ileo-Cffical  valve.  The  w^alls 
of  tb**  ileum  and  colon  were  tluck*^ned  and  reddenecL  There  was  a  slight  deposit  of 
librin  over  part  of  the  mucous  membrane  of  the  iletun.  Tho  lowtfr  35  an.  (13} 
inches)  of  Ihe  colon  were  found  to  be  nmch  thickened*  the  innur  surface  was  of  a  dark- 
greenish  color,  and  beni?alh  it  the  tissue  was  deeply  injected.  The  thiekenjngr  seemed 
largely  dae  lo  an  exudation  on  tlie  mucous  membrane,  which  could  not  he  torn  away, 
Th*^  tluikfuing  ended  quite  sharply,  but  on  f?ome  of  the  valvnlie  ccmnivenles  above  a 
similar  membranous  deposit  conld  be  found.  In  the  colon  the  thickening  w:)9  most 
marked  in  the  cietMjin  and  Hih  n-ctum,  and  least  so  ia  ihe  transverse  colon,  and  the 
process  seemed  older  than  in  the  ileum.  Cultures  from  the  various  organs  were  nega- 
tive. Various  organisms  w*ere  found  in  the  ileum,  hut  none  that  seemed  to  be  of 
e  ji'peciii  1  sign  i  fit^nce. 


The  following  cases  and  figures  illustrate  varieties  of  ileo-eolitis  and 
show  tiow  with  our  present  knowledge  it  is  usually  impossible  to  diag- 
loslicate  the  especial  lesions  during  life. 

The  first  spet-itnen  (Hg,  IGo)  is  a  portion  of  the  colon  of  an  infant 
who  during  life  had  only  a  slight  diarrha^a. 

The  lesion  is  r.|iiite  marked  and  simulates  closely  the  hyperplasia  of 
[Peyers  patehes  which  is  couiuionly  si^en  in  typhoid  fever;  but  in  tJiis 
it  represents  merely  intestinal  irritation. 


826 


pediatrh;h;. 


This  nexi  sperimen  {Pi^.  166)  was  found  at  the  autopsy  of  a  little 
girl,  three  years  old,  ^^  ho  had  heeri  under  the  rare  of  Dr.  Webber. 

The  child  wqb  attacked  with  ejicessive  vomiting  after  eating  pigs'  feel,  and  tb** 
vomiting  continued  until  iier  death,  five  days  taler,  Tlie  lesions  were  cliiefly  m  thf 
upper  p;rrt  cif  the  colon,  and  consisted  of  si  general  no n -ulcerative  follicakr  inflanima- 
tiiiiL      The  hyt>erplasia  of  Ptner's  patches  was  extreme. 

Fio,   IGa 


HjrpftrplaBla  t^f  t\w  lymiJli-Iolliclt**.    Wftrrvti  Muwuni.  HurvHPl  rulTerstly. 

The  following  interesting:  specimens  of  lesions  of  eolilis  occuircd  in 
the  hi»spilal  service  of  Dr.  Norlhnip,  and  are  now  preserved  in  I  he 
Museum  of  the  Collej^e  of  Fhysieians  and  Surgeons,  New  York. 

Fig,  167  shows  an  acute  catarrhal  follicular  inflammation  without 

ulcemtion. 


The  infant,  a  male,  two  years  old,  had  a  history  of  diarHuea  and  general  dt^nlity 
lasting  two  weeks.  While  in  the  hospital  he  hud  a  ronlinoed  hijrU  leinpeniture,  whkdt 
at  one  time  mwi  hed  40*  ('.  (104*  F.),  The  symjtioms  were  mo^llj  of  a  c^rehitil  lypi*, 
and  the  abdo?nin:il  symploms  were  not  severe  or  prominent  enough  to  indicate  lh«» 
nnirkiMl  lesions  which  were  found  at  the  autojisy.  The  pnst-mortein  exiiniinalion 
showed  the  following  conditions :  Brain  normal,  Stomach  congested.  The  <imaJI  in- 
testine  contained  a  large  amount  of  thick  mucus.  The  solitarj'  folliilcs  w*Te  enlatg^d. 
rather  more  in  the  upper  third  of  the  intestine.      Peyer's  patches  were  miirk^dly 
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fid  k  few  solitary  foUit  Ics  appeared  to  be  iikerated.  The  mesenlerk-  lym]di* 
tlathla  w*Te  t*nlargeiL  Th«"  luucuus  meiiibrntie  of  llie  vuhm  was  swollen  ;  the  full  ales 
veie  eii  laired  ajid  somewhat  pigmented,  but  no  I  ulcerated. 

Fig,  1G8  shows  another  portion  nf  the  colon  taken  (roni  llio  same 
5fan!, 

The  solitary'  follicles  are  very  much  entailed,  ajid  ui  IVyer  s  patches, 
rhich  are  in  the  iniddle  of  tiie  specimen,  the  hyperplasia  is  of  a  very 
liigh  degree. 

Figs,  109  and  170  illustrato  microscopic  sections  of  this  form  of 
follicular  iidlamniaUon.  Tlie  fonner  showed  the  gr^at  enlai^^enieni  of 
Uie  lymph-follicles;  the  latter  showed  the  inllamed  condition  of  the 
mucous  membrane  as  well  as  the  enlarged  lyniph-follicles. 

The  next  specimen  (Fig,  171)  was  taken  from  an  iiilknt  sixteen 
iionths  old. 

The  in fiint  before  entering  the  hospital  had  had  oecusionat  attacks  of  diarrhtPa  for 
tirei*  montlis,  presumatdy  caused  hv  improper  feediDg.  Soon  utii^r  entering  the  hos- 
pital it  rapidly  grew  wors«  and  died* 

Th«  :iylcif)sy,  made  hy  North rup,  gnve  the  following  results  :  No  tnt>ercular  lesions, 
Srondjjal  lyniph-follieles  enlarged,  t^uiall  intestine  showtnl  much  swelling  and  con- 
fi^stion  of  Peyer'is  patches,  but  no  ulceration.  The  colon  showed  extensive  follicular 
lik-erations.  In  the  small  intestine  and  the  colon  were  found  masses  of  strings  of 
eenish  mucus  ;  no  blood. 

^Thc  next  specimen  (Fig.  172)  was  taken  from  a  female  infant,  three 
iths  old. 

The  infant  on  entering  the  liospltal  was  somewhat  rhachilir,  emaciated,  and  frelfuL 
bere  wi?re  m*  vmnitiiig  and  no  fever.  It  look  very  little  nramshment,  and  at  this  time 
rai  having  one  hirgf%  watery,  faecal  discharge  daily.  The  ftecal  movements  were 
euish  yellow.  The  infant  apparently  improved  for  about  a  week.  The  temperature 
r.ts  I  hen  found  to  have  ri^^en*  and  during  the  nt?xt  week  Jl  vaH*Ml  tVoni  36*6*'  hj  S7.7* 
(98^  to  100**  F,).  During  the  next  w*'e]c  the  temperature  was  sometimes  subnormal, 
11  thii  end  (if  thii»e  weeks  the  infant  began  to  fall  rapidly  without  any  discoverable 
aij$»\  and  diifd  suddenly, 

Tho  autr»psy  was  made  by  Nortlirupt  and  showed  the  following  lesions  :  the  mucous 
nembr«ure  of  the  ileum  was  swollen^  and  the  lytuph-follides  were  enlarged,  hut  not 
ulcerated.  The  report  of  the  examination  of  the  cob>n  was  as  follows  :  numerous 
B,  some  round  and  some  iiTt*gular  in  shaj>e  ;  an  increased  production  of  morns  ; 
fuse  growth  of  connective  tissue  between  the  tubules,  wiin  disapj>earanre  of  tlie 
tibttlc^  :  necrosis  of  Ihe  new  tij*ii!ue  so  as  tu  form  ulcere  ;  the  solitary  fotlich^s  swollen, 
but  not  concerned  in  the  fornuitiou  of  ulet^rs,  which  were  simply  necrotic.  No  amndia? 
bund.  The  process  was  one  whicli  would  ordinarily  come  under  the  head  of  acute 
'catarrhal  colitis. 

The  next  specinuMi  (^i^^  17*i)  Avas  taken  from  an  infant  three  months 
in  Uie  hospital  mtder  the  care  of  Dr.  Holh 

he  child  had  no  acute  symptoms,  but  had  never  lH*en  well,  and  for  some  time 
bad  been  losing  in  weight  awl  strength.     It  entered  the  hospital  for  vomiting  iind 
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diarrhiL'ii.  ^lothil^^  was  founii  on  physical  examiniitioii.  While  in  thi^  bospjtal  it  hftd 
from  six  b  ejght  looiie  greenish  rlischari^es  in  tkie  twentj-fnnr  h^iurs.  ami  voiniW 
omisiooally.  lis  tempemlure  vari*^<l  fnjrii  37. 2*"  k*  38. S^  i.\  {^9^  to  101*  F.).  it 
gradually  Ifiiled.  iunl  died  twelve  days  alter  eniranee. 

The  |m9t-mort*?m  exiitntnatiori  shtivved  ext*?nsivt*  foUit'iilar  ylcemtiotis  of  the*  rnlnti, 
especially  in  the  lower  part  of  Iht*  spijciimm,  where  thert^  wm  *i  lar^fi^  uJct?r,     Th**  ti!^y«t_ 
aroynd  Uie  fol licks  ar«  also  mvolved,  and  Lhe  prticess  had  gone  oii  iti  iii*€rosis. 

The  next  specimen  (Fig,  1 74)  was  taken  from  a  male  infant  six  montlif 
old. 

The  infant  entered  thf*  hospihd  in  ^  very  wasted  cmidilion.  and  died  in  a  f«w  ilaf 
without  any  special  abdominal  symjjtnnjs*  The  autopsy,  made  |iy  XoKhrup,  show 
numerous  superllcial  abscesses  on  the  body,  a  genend  bronehiils,  and  a  beginning 
hroncho-piieumonia.  The  lesions  in  the  intestine  were  an  inOamtnalion  of  the  sohtarj 
follicles  of  the  ileutn  and  of  the  colon,  with  stuall  uleerutions  nt  ttie  apif4?3  tif  the 
fallicles  in  the  colon,  no  ulcers  beinyr  presefit  in  Ihe  ileum.  In  Ihe  t>pecimen  Uic  ukrrt 
were  piemen  led,  which  denoted  a  chrrjiiic  condition.  The  apices  of  the  fuUkles  ajt? 
sometimes  found  pigmeiited  as  the  res^uli  of  post-mortem  chanj^s,  uud  may  Biniiibilit 
thes^e  ulcerations. 

The  next  specimen  (Fig,  175)  was  one  uf  (jseudu'inembramitis  rolHis. 

This  child,  three  and  a  half  years  old.  a  patient  of  North rup*^,  enlertni  llic  lios* 
pltaj  in  a  very  reduced  c^mdition  following  an  attack  <tf  wlj«jopin^coq|fh,  U  W4i 
attacked  with  diphtheria,  and  during  the  ten  days  that  it  was  suHenni^rrgm  this  disemsi* 
there  wats  a  slit^hl  amount  of  diarrhiea,  hut  no  pain  iind  no  tenesmtis. 

The  ayloiJ^y  showed  a  pijeudo-memhi-anoa^  inflarnnmtion  Ihrouifh  the  ♦vhoJe 
length  of  the  colon,  most  marked  in  the  lower  third.  The  other  organs  were  narmal. 
The  microscopic  examination  of  the  colon  confirmed  the  diag-nosis  of  p^eudo-metnlmi' 
nous  colilis* 

Fij,'.  176  shows  u  microscopic  section  ot  another  rase  of  |iseudo-menj- 

branous  colitis. 

A  girl,  four  years  old,  had  always  been  delicate.  She  had  pneumonia  Iwii  e  in  her 
fourtli  year.  Ei^ht  days  bef*jre  her  death  she  was  attacked  with  vomiting  and  diarrhtfa. 
Th**re  waa  blood  in  the  iii*cal  dt^eharges.  The  inilse  was  rapid.  The  loss  of  £itr«*ii^lh 
and  the  pallor  were  marked.  Tlie  eyes  were  f?unken,  and  the  lonfue  was  dry.  On  Ih** 
hist  day  of  her  life  *>lie  became  very  feelde,  and  died  in  convulsions.  Early  in  the  db- 
ease  ttie  discharge's  were  frequent.  Later,  they  were  from  four  to  six  daily,  and  were 
acctinipanied  by  tencsujus  and  lenderuesj  <if  tlie  abdomen. 

The  autopsy  showed  that  ttie  mesenteric  lymph- follicles  wert*  not  much  rnliitig^  ; 
the  follicles  in  the  colon  were  slij^'htly  erdari^ed.  The  whole  intestine  was  irtjtH^lcd  in 
patches,  and  contained  faec.T.1  inasises  uf  a  yellow  iish  color.  The  hir^e  inlesliii**  was 
Tilled  with  laqre  quantities  of  fsecf's  nf  foul  odor  and  crdored  by  bismulh.  The  whole 
surface  Wiis  roujfb,  and  did  not  look  like  a  muctius  uierobnnu-,  hut  ml  her  a^  thotig^h  a 
Uiin  layer  of  ^»latin  had  been  poun^d  over  it.  This  tilni  con  hi  be  pulh-d  away  wlUi 
the  forceps.  The  fsnlitarr  follicli^  were  enlarged.  The  inicro$ci>pic  se*etion  of  thk 
specimen  showed  a  marked  fihri no- purulent  exudation,  forming  a  niembriine  (rhicb 
characterized  the  disease  m*  psiMido* membranous  colitis. 

In  connection  with  Uie  i>setiHr>-niernbranous  condition  shown  in  1*%, 
175.  another  specimen  (Fijr.  177)  is  uf  interest. 
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This  !?p«rimeEi  was?  lakeji  froni  a  child.  Lbr»^*^  and  a  half  y<*ars  old,  who  first  had 
wh(Xipiiig'<M>up:h  mid  wus  Ih^'ii  iiUacked  with  diphlhcruu  During  Ihe  cour??i'  nf  the  dis> 
ease  \h**  tempeniture  woi*?  nuj^ed  rotitiimously,  at  times  h*.dtif  n^  high  a^  40°  i\  (lf>4* 
F,).  During  this  attack  it  had  diarrhiea  with  blood  in  the  discharjfL*s,  hul  th*  pain  or 
lt*Tiesnius  and  no  olher  syni(d(iins  of  colitis. 

The  autopsy  ?ihowed  a  hmncho-pnt'umonm,  and  a  normal  ctmdiljon  of  Ujo  slomarh 
and  small  intestine.  The  colon  showed  an  apparent  exndidion,  whirh  sinmlaled  that 
off!  jisendo-membranoiii^  roliti^  sio  eUt?5ely  that  liefon*  Ihe  niicro«t'0|>i€  exainiitahon  was 
mside  it  was  supposed  to  lie  identical  with  the  palholoj^icat  lesions  found  in  the  cas"'  of 
pseudr»<  membranous  col  it  it*  (Fijf*  17o).  The  jiurfact?  appearance  in  the  fresh  specimen 
Wiis  iileniicat.  Under  the  microst!opi%  however,  the  legion  proved  hi  be  only  a  super- 
ficial necrosis  of  the  mucosa,  with  swelling  of  Hit*  lymph-follicles. 

This  case  f^hould  impn'ss  upon  us  how  tiuporUuit  it  is  not  to  reiy  upon  the  macro- 
scopie  tippearatices  of  intestinal  lesions  withoul  Ihc  corroboration  of  a  microscopic 
ejinmi  nation. 


ANIMAL  PARASITES. 

The  animal  parasites  whieli  are  ftmnd  in  the  intestines  of  infants  and 

rhiltiren  am  the  satne  as  those  which  occur  in  older  patients.  The  only 
ones,  however,  whicli  are  coniinon  and  itnijoriant  enough  to  speak  of  are 
the  atyarh  rermicvlark  (pin- worm),  the  <m-ttnji  imnbricoidvji  (round- worm), 
the  fmnln  Mjlhim^  and  the  kenki  vmUoviUwilnfa  (tapeworms), 

OxyuriB  Vermiciilans. — The  oxynris  veriuieularis  is  a  nuniite  womi, 
which  looks  like  a  little  piece  of  white  Hiivad*  The  female  is  from  UJ>  to 
1.2  em*  (}  to  J  inch)  in  length.  The  male  is  about  one-third  as  lai^e, 
and  has  the  tail  rolled  uito  a  j^i>iral.  Their  developtnenl  tiikes  place  in 
Hie  laup*  intestine,  and  lite  mature  AVorins  depojiit  their  egg^  in  the  rec- 
tum. They  enter  the  intestine  through  tlie  mouth,  and  childan  are  very 
apt  to  reinfect  themselves  by  carrying  the  eggs  on  tlie  lingers  or  under 
the  nails  to  ttieir  mouths. 

These  worms  sometimes  exist  in  lai^ge  numbers,  and  their  development 
k  so  rapid  that  it  is  oden  ditticult  to  dislodge  ttiem  completely.  The 
most  common  symptom  of  the  oxyunis  is  an  intense  itching  about  the 
anus.  The  sleep  of  the  child  is  disturbed  by  this  initation,  and  various 
nervous  symptoms  develop  in  children  who  are  infested  with  this  para- 
site. Thus  inenntinence  of  urine  sometimes  results.  In  girls  the  parasite, 
by  migrating  from  the  anus  to  the  vulva,  may  catise  a  vulvo-vtiginitis. 

Diagnosis, — The  diagnosis  nf  the  presence  of  these,  as  of  other  intes- 
tinal ininirfiti's,  can  be  tuade  only  by  finding  the  worm  or  its  ova  in  the 
Lntestuiul  riisrfiai'gcs,  Wljcn  they  are  susi^ecteiL  an  fucjua  i>f  cleai'  \\ater 
should  be  given.  If  ttie  parasites  are  }>resent,  they  wiU  be  dislodged, 
and  careful  inspection  will  tlisclose  their  presem;e.  Whunevur  there  are 
symptoms  of  rellex  irritation  in  the  neigliborhood  uf  the  aims  or  I  he 
genital  organs,  the  oxyuris  sliould  be  sus[jected  and  sought  for.  The 
parasites  ran  oden  b<*  found  in  ttu."  fa^eal  discharges,  and  in  sonu*  case^ 
they  can  be  seen  by  sim[>ly  stretching  open  the  anus  and  examining  the 
mucous  membrane  of  the  rectum. 
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Tbeatment. — Altlnni^'li  most  at'  the  womis  a^f^  in  Ihe  rertum,  vH  tlit-y 
also  ijilesi  the  upjier  ptirts  of  tin/  intestine,  and  Llien^fon*  cajincil  be  ri^at  IjcJ 
by  enenmla*  In  many  eases  eiiemata  uf  salUand-waWr  art*  sut1ici*nii  lo 
produce  a  curt*,  but  in  some  cases  the  sail,  even  in  small  aniomiU  is  m 


Fiii.    MK 


irritatiiii^  that  it  cannot  bf*  used,  tnrnsions  t)f  quassia  may  also  bi*  em- 
ployed ag  eneniata.  One  of  the  most  elective  methods  of  dLskHl^m|^«^  the 
parasite  is  to  give  every  eveiiiiri^r  at  l>ediime  an  injecfinn  of  GO  va\  (2 
ounces)  of  swetH  oiL  This  is  altowed  to  remain  hi  tin*  rectani  fiir  t!ve  ur 
six  minutes*  and  a  laive  enema  of  Avaler  is  ttieii  used  lo  wash  out  the  oil, 
whicli  usually  ciuxies  with  it  Ihe  pan^siles  frorri  tlie  lower  ei>lon  anil  the 
rectum.  Cave  musl  he  taken  in  n^garil  to  cleanliness,  s«i  as  to  pnw**nt 
reinfection. 

When  this  treatment  is  not  sn(Tirient,  lozeng€*s  of  santonin,  U.Ml  to 
0,0*1  gramme  (J  to  J  gmin),  according'  to  the  aife,  may  be  given  two  ur 
thrt*i*  times  <laily. 

Kvi'ry  two  or  Utree  ilays  a  catliartie.  sUfh  as  castor  oil  or  calomel, 
sliould  be  j^ivL-n.     Care  must  be  used  in  giving  santonin  not  lo  pruduce 
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syiri|itynis  of  i>oisoiimg,  siufi  ay  i^'aj^trci-entfrir  irritation,  dizziness,  and 
yellow  vision.  This  occmrt-nce,  however,  will  not  be  cuaiinoii  if  in  each 
case  the  effect  of  the  drug  on  Uie  child  is  eai^fuJly  watched.  Serious 
ayniptuni^,  snc-h  as  f'Dnvulsi*)ns,  have  been  caused  by  a  lack  of  care  in 
using  this  drug  in  young  chitdren. 

Under  Uiii5  treatnienl,  aided  by  liigh  rt^ctal  injections,  the  worms  can 
in  niosi  instances  be  ei^diealed.  I  have,  however,  met  with  very  intrac- 
table cases  in  which  months  and  even  years  had  elapsed  before  treatment 
of  any  kind  was  successfuL  In  such  cai^es  temporary  relief  can  be  obtained 
by  giving  the  child  each  night,  or  two  or  three  times  a  week,  a  small 
enema  of  oil. 

Ascaris  Lumbricoides, — The  ascaris  lumbrieoides  Is  a  long,  cytin- 
dricaK  yellowish-white  or  reddish-yellow  ^vorm,  pointed  at  both  extn^mi- 
ties.  Tlie  male  is  <listinguished  from  tlie  female  by  the  tact  that  it  is 
smaller  and  is  always  rolled  upon  itself,  wliile  tlie  female  is  straight.  The 
length  of  the  male  is  from  10*4  to  18  cm.  (4  to  7  inches),  and  that  of  Uie 
female  from  15,5  to  2S,5  ctn*  (6  to  11  inches).  The  eggs  of  this  worm  are 
oval  in  sltape,  0.075  mni,  long  and  0.058  nnn.  wide.  When  they  are  tirst 
passed  they  are  almost  trdusparent,  but  they  soon  become  yellowish  and 
opa(|ue.  These  e^s  are  not  developed  within  the  intestine,  but  niay  \msB 
mit  with  the  fieces.  They  are  very  teuacions  of  life,  and  may  develop 
under  iavurtdile  circumstances  after  many  years.  The  embryos  are  dc^ 
veloped  outside  of  the  body,  anil  rpach  the  intestine  with  the  drinking- 
water,  w^here  they  develop  into  I  tie  mature  worm. 

The  habitat  of  the  worm  is  usually  in  the  small  inlestine.  It  may, 
however,  pass  through  the  rectum  either  with  the  fa?ces  or  alone,  and 
may  migrate  into  the  stomach,  u-sophagus,  or  nose.  Sudden  death  has 
resulted  from  the  entrance  of  these  worms  into  the  aii^-passages.  They 
may  also  at  times  enter  the  common  and  cystic  bile-ducts,  and  they  have 
even  penetrated  farther  and  caused  abscess  of  the  liver*  There  is  no 
danger  uf  their  perfbratuig  a  normal  intestine,  but  when  ulceration  has 
been  present  perfo ratio Ji  has  occurrt^d. 

Symptoms.— There  are  no  especial  symptoms  produced  by  this  wonti, 
and  we  can  diagnosticate  its  presence^  only  by  seeing  it  or  by  finding  the 
eggs  in  the  frecai  diseh^u'g«-s.  TfiL*  worm  may  in  some  instances  produce 
a  feeling  of  discomtbrt  or  even  colic  in  the  region  of  the  umbilicus. 
Xrittn-r  of  these  symptoms,  however^  ctm  hv  th*pended  upon,  and  an 
antlielmintic  is  required  to  detiTmini'  whettier  the  parasite  is  prt*sent.  In 
certain  eme&  convulsions  in  childn^n  liave  been  followed  by  the  passage 
of  a  lumbricoid  worm.  This,  however,  cannot  be  accepted  as  conclusive 
evident^e  tliat  the  convulsion  was  dependent  ujjon  the  worm,  as  I  have 
met  with  instancrs  in  which  large  numbers  of  these  worms  were  found  at 
ttit*  autopsy  in  chi[dr*:'n  who  during  life  showed  no  nervous  sym[itoms 
whatever  As  a  rule,  tlie  presence  of  these  parasites  in  the  intestine, 
miless  in  ven^  large  nundiers,  is  not  especially  importaid. 
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Thratment. — ^Tho  moBt  (^fTiearious  In.^ilrnent  of  lliis  funu  '>t  parasitf' 
is  in  tSie  fiinn  of  K^iotonin,  whirh  slioiild  bi^  yriven  In  IIr*  saint*  dos*^  ami 
\\'i[h  the  saitie  eaiititni  as  I  have  alre^idy  dest*ribt*d  in  speak iti^  of  thr 
treatment  of  the  oxyuns.  Instead  of  santonin,  tlio  fresh  I  j'  |»re[)areii  tlnid 
extract  of  spitr*:*lia  and  seiuia  in  doses  of  1.87  (%e.  (|  drachjii)  for  a  child 
two  years  old,  and  3,75  ce.  {1  drachm)  for  older  childmn,  ean  be  given 
two  or  Ihrf^e  times  a  day,  eare  being  taken  not  !ti  produue  too  niueh  irri* 
tation.  The  oil  of  ehenopodinm.  U.012  to  U.018  c.c,  (:>  lo  3  mimtns),  on 
sugar,  for  a  t-hild  two  or  throe  years  old,  and  0,50  to  0.60  r.e.  (8  or  Ifi 
miniiiis)  for  older  eliildmn,  can  also  be  given,  A  cathartic  should  be?  used 
in  connection  with  these  drugs,  as  well  as  with  santonin, 

TsBniffi  (kipryHjniiJi). — Two  fomis  of  tjeiua  occur  In  chiidren.  One 
of  these  is  the  imnia  s^ium^  the  pork  tape  won  n.  It  lias  a  slii^hl  project 
tion  at  the  apex  of  its  head,  aroimd  whicli  Rve  a  series  of  hooks,  and  ht-low 
which  are  four  sucking-disks,  Tlie  otiier  form  is  llu*  iirnia  mrffHM'iitir//€ttti^ 
the  beef  tapewonn.  It  has  a  blunter  hook  than  the  taenia  solium,  and 
does  not  tiave  the  circle  of  hooks.  These  wonns  vary  in  lenjjlh  from  GU5 
to  1512,0  cm.  (20  to  dO  feet).  Then^  is  nothing  especial  to  be  said  con- 
cerning these  worms,  and  I  refer  to  tliem  merely  because  at  tinii^  Uh^v 
occur  in  early  life.  They  are  never  met  \dth  in  nursing  childr**n  wht»u 
breast-milk  forms  the  exclusive  diet.  Then'  is  reason  to  suppose  tltal 
raw-beef  juice  may  carrj^  the  eggs  of  the  tienia.  There  are  no  especial 
symptoms  produced  by  this  worm,  and  the  diagnosis  is  made  entirf*ly  by 
finding  the  segments  in  the  faeces.  There  is  no  especial  danger  fmm  the 
presence  of  ttie  tapewonn. 

Treatment. — The  treatment  employed  for  expelling  this  worm  is  Un? 
sauie  in  chiltlren  as  in  adults,  but  we  should  be  v(»ry  careful  not  to  irritate 
too  junch  the  sensilive  gaslro-enteric  mucous  membrane  uf  ttie  young  rhild. 
The  child  shntUd  rtn5t  be  treated  Avith  laxatives,  so  as  to  free  Uie  intestiiav 
Food  shoidd  be  withheld  from  llie  early  evening  until  as  late  as  possible 
the  next  day.  An  antlielmintic  should  then  be  given,  followeil  ia  one  or 
two  hours  by  a  cathartic.  This  usually  results  in  the  expulsion  of  a  large 
nuiss  of  segments.  Great  care  should  be  taken  lo  prevent  the  head  from 
breaking  otf  belbn^  it  is  expelled.  If  the  head  remains,  the  worm  gny\rB 
again  and  the  treatment  has  been  useless*  The  anns  shtmld  be  can^fuUy 
dilated  during  the  expulsion  of  the  worui.  Sitting  on  a  vessel  of  hot 
water  seems  to  help  to  preverjt  the  head  from  breaking  off. 

There  is  no  anthehuintic  which  I  have  found  esi>ecialiy  successful  in 
expetting  the  t^nite.  One  of  the  most  harmless  is  the  alkaloid  pelletierine 
from  pomegitinate.  The  tannate  of  pelletierine  can  be  given  to  a  rhild 
from  three  to  five  years  old  in  the  ricjse  nf  from  <K01  to  0,03  gminme 
(J  to  I  gndn).  As  di/.5!iness  and  tieadaclie  are  Siirnelinies  complained  of. 
it  is  wetl  to  have  the  child  kept  in  bed  and  lying  tlown  until  llie  etleet  of 
the  anthelmintic  hiis  passed  off.  The  oleoresin  of  male  Ictu  may  al^*  bo 
used.     The  dose  is  0.94  to  1,88  gnmune  (^  lo  J  dra<  hin).     The  cmUiarlie 
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DISEASES  OF  THE  LIVER, 

The  size  of  tlie  liver  is  in  iiiikney  very*  lai'ge  relatively,  and  iti  i*ariy 
childhood  somewhat  larger  than  at  a  later  jierfori  of  life.  This  b  wf 
impurtanue  in  making  a  diagnosis  as  to  (he  inrrease  or  derreast*  uf  the 
nornial  hepatic  ai'ea.  TJjese  ctianges,  althougti  varying  so  in ucli  at  dif- 
ferent ages  from  hifancy  to  pnberty,  yet  in  the  intermediate  extrt*int'S  of 
size  show  such  slight  ditfereiiees  thai  nothnig  detinite  ran  be  stated  in 
regard  to  tliem.  In  early  lite,  however,  we  may  say  tliat  the  edge  of  ttie 
liver  may  be  felt  about  1.5  to  2  em.  (J  to  f  inch)  below  ttie  edgi*  i*f  iJie 
ribs  in  front,  and  that  the  hepatic  dulness  extends  np  to  the  fiflh  hiter- 
spar  e  or  riJj  in  froid*  tn  the  seventli  interspace  in  the  axillary  line,  Hlid  to 
the  ninth  space  or  rib  behind. 

The  left  lobe  of  the  liver  is  pelatively  laiiger  in  the  child  than  in  the 
adult.  (Sleflen,)  In  determining,  however,  whether  or  not  the  li%^er  is 
of  abnormal  size  we  must  consider  llmt  a  dosvnwani  disidacenieat  of  a 
normal  liver  may  take  place  from  relaxation  of  the  liganients  and  o(  tlie 
abdominal  walls  in  cases  of  wasliii;.'  disease,  also  frorji  pressnn*,  as  fmm  a 
pleuritic  eflusion  or  from  llioracie  defornnty  as  iji  rtiaelntis.  U|iward  dis- 
placement also  may  lake  place  fi*om  ascites  and  other  causes  of  abdominal 
distention. 

Diseases  of  the  liver  ai*e  not  common  in  intaney  and  childliood,  a.s  the 
inciOng  causes  of  hepatic  disease  are  usually  not  present  in  early  lifp. 
When  hepatic  disease  is  present,  it  k  commonly  secondarj'  lo  some  gen- 
eral disease. 

Con^^enital  malpositions  and  malfornmHons  of  the  liver  may  occur,  bni 
those  of  especial  clinical  interest  are  chielly  connerled  witli  tlie  bile^iuets* 
and  have  b**eij  des*  ril)ed  on  page  308. 

The  aci|uu"ed  pathological  lej^ions  which  occur  in  the  liver  in  infaiH^y 
and  cliitdhood  do  not  ditTer  troni  those  which  are  mi»t  with  in  later  life. 
A  ra|nd  irn Tease  and  decrease  in  the  she  of  the  liver  are  iinf  infrt:*(pi**idly 
met  with  in  disease,  and  carefyt   nu^asnremenls  have  shown  tiral  even  a 
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verj^  sii*irlit  rUsUirbajiee  of  health  may  cmise  in  young  childreii  a  variation 
of  fruni  2  to  4  eiii.  (j  io  1^  inches)  m  the  sm*  tif  tlie  liver. 

In  luosl  diseases  whicli  are  acfunipanied  by  hef)aiir  disturbance,  it  is 
much  more  rjomrnon  to  have  the  liver  enlaiiged  than  diminished  in  size. 


lOTKRUS. 

Icterus  is  a  symptom  of  a  nmidier  of  diseases,  as  well  as  of  disease 
of  the  liver,  but  it  so  (■onnnonly  occurs  wlien  the  liver  is  either  directly 
or  uidirectly  allected  that  it  is  best  spoken  of  in  connection  with  hepatic 
disease.  Ttie  icterus  which  arises  at  birtli,  eitfier  of  the  tempore  17  form, 
such  as  icterus  neonatorum,  or  from  obliteration  of  the  bite-ducts,  has 
already  been  described  on  paii^e  308,  but  it  may  l>e  added  to  what  was 
said  re^rding  the  former  that  there  is  some  reason  to  suppose  that  it  may 
be  caused  by  the  ductus  venosus  remaining  patent  at  birth.  Icterus  as  a 
symptom  of  acutt*  and  chronic  duodenal  indifrestion  has  been  described  on 
paj^e  799.  It  must  not  be  assumed  that  there  is  necessarily  hepatic  dis- 
ease because  icterus  is  present,  as  any  slight  mechanical  disturbance  in  the 
tiver  produced  by  diseased  conditions  elsewheiH?  may  cause  icterus.  In 
these  cases,  even  though  the  liver  may  be  somewhat  enlarged,  it  is  not  a 
symptom  of  nmch  import,  and  the  liver  is  soon  restored  to  its  normal 
condition,  prf>vided  that  tlie  original  disease  has  disappeared  or  has  ceased 
to  produce  hepatic  disturbance*  In  addition  to  this  obstructive  class  of 
cases,  icterus  may  also  occur  as  a  symptom  in  septic  Injlammatioti  of 
the  utnbUteiti  rein.  In  these  cases  the  liver  is  apt  to  be  eniai^red  and 
lender-  tkinvulsions  commonly  occur,  Vomilhig,  diarrhcea,  aJxloniinal 
swelling,  [min,  and  tenderness  are  present.  The  temperature  is  high. 
The  respirations  are  increased,  and  death  usually  occurs  from  exhaustion 
or  from  septic  inflammation  of  the  pleura,  pericardium,  or  other  parts, 

AODTE  YELLOW  ATROPHY  OF  THE  LlVllit 

It  is  unconujion  for  the  liver  to  he  decreased  in  size,  but  this  occurs  in 
the  very  rare  cases  of  acute  yellow  atrophy  at  limes  met  with  in  *  hildren. 
The  disease  is  insidious  iji  its  onset,  and  is  characteris^ed  by  general  symp- 
toms of  malaise,  with  icterus  and  urine  coriUiining  bile.  In  the  beginning 
of  the  disease  the  liver  is  enlarged,  but  in  tlie  later  stages  it  is  decidedly 
diminished-  Cerebral  symptoms  and  vomiting  are  quite  prominent,  and 
death  invariably  occurs, 

OONGESnOH  OP  THE  LIVER. 

Although  ail  acute  congestion  of  the  liver  may  occur,  as  from  certain 
poisons  and  in  the  course  of  malaria,  yet  by  far  the  most  connnon  form  is 
the  subacute  or  chronic  ccmdilion  which  results  Irom  stasis  in  the  venous 
system,  produced  by  carfliac  disease  and  certain  pulmonary  conditions 
which  interfere  with  the  circulation. 

There  aj*e  no  espet  ial  hepatic  symptoms  beyond  enlargement  of  the 


836  ^^^^^  PEDIATRICS. 

organ,  and  the  Ircatment  is  that  of  tht^  primary  disease.  Tliis  onlarpeiriont 
may  occur  from  a  nuiiiber  of  causes,  among  ^vliieh  is  nwchumvfd  comjcidmti^ 
arising  in  tlie  course  of  cai'diac  disease. 

FATTY  rNFTLTRATION  OF  THE  UVKR 
Fatty  liver  in  early  life  b  quite  conunon,  especially  in  inlants,  and  does 
not  ditfer  patholo^fically  from  that  which  is  met  with  al  a  laler  pcrioiU 
The  liver  may  or  may  not  be  enlarg^ed,  and  there  are  no  especial  hcfjalir 
symptonis,  such  as  icterus  or  ascites,  wliich  characterize  tiris  condition,  the 
symptoms  being  those  of  the  general  disease  from  which  the  child  is  suf- 
fering. It  may  be  found  associated  mlh  a  number  of  diseases,  cspeciahy 
rhachitis,  tuberculosis,  and  wasting  diseases,  especially  with  those  which 
are  associated  ^%ith  distLirbances  of  digestion.  When  the  liver  is  enlarged 
from  this  cause  its  surface  is  found  to  be  sniootli  and  there  is  no  \ymxL  nor 
tenderness  on  palpatio  n. 

Tlie  prognosis,  ujiless  the  disease  is  dependent  upon  some  ificurable 
disease  elsewhere,  is  fairly  good. 

The  treatment  ib  essentially  dietetic,  hygienic,  and  that  of  tlie  original 
disease,  _ 

BUPPUKATIVE  HEPATmS.—ABSOBSS  OF  THE  UVKR 
Abscess  of  the  liver  is  an  exceedingly  rare  condition  in  botii  infants 
.fSLd  children.     Even  when  septic  infection  of  the  umbilical  vessels  ha« 
taken  place  at  birth,  it  has  bet^n  found  that  only  in  a  verj'  small  propor- 
tion of  tliese  cases  lias  Iiepatic  abscess  resulted. 

Etiology, — According  to  Musser's  analysis  of  thirty-four  reported 
cases»  the  average  age  was  nine  years,  and  the  youngest  one  yean  The 
causes  in  these  cases  were  from  Irauinatism,  from  rnund*wonns  entering 
the  bile-ducts,  from  pylephlebitis  in  Tom'  cases,  from  uiithitical  ptUebitis 
once,  from  pytemia  twice,  and  fuice  each  from  pelvic  peritejnilis,  dys<mter)% 
perityphlitis,  malaria,  and  tuberculosis  of  the  lungs.  MusstT  therc^fore  con- 
cludes that  the  general  conditions,  such  as  climate  and  habits  of  life,  which 
are  marked  etiological  factoid  in  adults,  are  not  of  significance  it*  cliildren. 
Symptoms* — The  onset,  the  i^rogress,  and  the  duration  of  I  he  diseas4> 
depend  greatly  on  the  primary  cause.  Icterus  may  occur,  but  usually  is 
not  marked,  and  is  not  of  much  significance.  The  local  symptoms  ^con- 
nected with  the  iiver  are  tlie  same  as  in  adult  life,  ami  are  ctnefty  j*ain, 
not  always,  however,  in  the  hepatic  region,  but  hi  difierent  parts  of  tin* 
abdomen,  enlaiigement  of  tlie  liver,  usually  downwai^d,  and  tendtTuess 
over  the  fiver.  If  in  addition  to  these  symptoms  a  lumor  is  detected 
api3arently  connected  with  the  liver,  and  accompanied  by  fever  of  a  hectir, 
pytenuc,  or  intermittent  type,  with  sometimes  an  initial  chill  or  with 
irrf»gular  daily  chills,  abscess  of  the  liver  is  to  be  strongly  suspected. 
Lencocytosis  is  present*  The  symptoms  are  at  limes,  however,  verj' 
latent,  and  the  diagnosis  can  only  be  determined  by  aspimtioa. 
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The  duration  of  the  dbease  h  apt  io  he  prolonged,  and  the  rhild 
gradually  emaciates  and  tails  in  strength. 

The  piT^osis  varies  greatly,  as  Ih^re  are  so  niaiiy  conditions  as  to  the 
especial  cause  and  the  c^special  locality  of  the  ^ibscess  whicti  must  be  taken 
into  account  and  which  render  the  chances  of  recovery  more  or  less  un- 
certain. 

Treatment. — The  treatment  is  essentially  surgical-  Mnsser  reports 
twelve  recoveries  out  of  tlie  thirty- tour  cases,  and  in  eleven  of  these 
aspiration  or  incision  or  both  were  employed- 

HYDATEDS.^BrLIARY  CAIiOUIil— NKW   GROWTHS. 

Echinococcus  cysts  and  biliary  calcult  are  so  rare  iu  early  life  that  they 
need  merely  be  mentioned  as  of  possible  oceurrenee.  Carcinoma,  ade- 
noma, and  sarcoma  of  the  tiver  have  in  rare  instances  been  met  with 
in  early  life*     Tuberculosis  of  the  liver  tias  been  described  on  page  431, 
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Wlien  ajnyloid  chanj^'es  are  pivsent  in  the  liver,  other  oi^gans,  sucli  as 
the  spleen,  kidneys,  and  intestine,  are  involved,  iijuyloid  infiltration  may 
occur  in  the  course  of  tuberculosis  when  there  is  chronic  disease  of  the 
Ixmes  wilh  extensive  suppuration,  in  wasting  diseases,  and  in  hereditarv" 
sypliilis*  A  ver>'  promir^ent  symptom  in  this  condition  is  an  extreme  degree 
of  secondary  anEemia,  The  liver  is,  as  a  rule,  very  much  enlaii^d,  and 
commonly  more  so  than  in  any  of  the  other  hepatic  disturbances.  Its 
surface  is  smooth,  and  tliere  is  rarely  hepatic  tenderness  or  pain.  Ascites 
is  rare,  and  there  is  usually  no  icterus.  The  progress  of  the  disease  is 
slow. 

The  diagnosis  is  not  diflicult  if  we  find  that  the  chiJd  has  one  of  the 
diseases  which  have  just  been  njentioned  as  being  the  causes  of  amyloid 
changes.  The  stin  lias  a  waxy  appearance.  The  spleen  is  enlai^d,  ^ 
and  there  may  be  albuminuria  and  dropsy,  eitljer  from  an  associated 
amyloid  condition  of  the  kidney  or  from  tlie  pressure  produced  by  the 
enlarged  liver. 

When  these  changes  occur  in  the  liver  the  prognosis  is  very  grave, 
and  there  is  no  treatment  wliieh  will  be  of  more  than  temporary  benefit 
The  treatment,  therefore,  is  removal,  if  possible,  of  the  cause,  such  as  a 
iliseased  joint.  If  the  disease  is  the  result  of  sypliilis,  anti-syphilitic 
remedies  sliould  be  employed. 

Fig*  180  repret^erits  a  boy  seven  and  three-quarter  years  old.  There  was  no  his- 
inty  of  tubenruUjsis  in  his  faintly.  He  hail  pertussis  when  he  was  one  and  ik  quarter 
years  old,  iiiul  measSes  when  he  wa^  three  years  old.  He  seemed  well  and  stron^f  until 
Iw  was  about  seven  year^  old,  whe«  he  liecame  listlf^^s  and  Wj^an  to  have  fever  and  to 
perspire  profusely.  Later  he  l*egiin  to  vomit  oceasioiially,  lo  coinplain  of  headache, 
aiid  to  eough.  Althoujfh  he  evidently  Inst  in  weight  he  wa^  not  especially  emaciated. 
His  entire  skin  was  extremely  pale  and  had  a  waxy  look,  which  wjis  apparently  not 


838 


PEDIATRICS. 


due  Ui  JHuridire.  His  mut!Ous  nienUiranfs  ahoweil  much  anemia,  His  toilful? 
iieavily  coated,  and  his  brr«alh  Wiis  ofTensive.  Hi?  was  dull  and  apath*^tiL\  The  r**r 
vieal  ^knds  were  enlarged  and  slinhlly  tender,  luii  did  not  nucUiutt*,  The  f  Uistk  svytr 
modemtely  erdarged  in  the  axilhe  and  groins.  Tlie  pereuHsion  of  the  rigJit  lung,  i-sp*** 
daily  at  the  apex,  was  dulU  and  there  were  mimermis  rales.  The  art^a  of  t*aHi3^  did* 
ness  was  not  enkrfed,  hut  Ihere  was  a  slight  systolic  murmur  at  the  ttpex.     The  !?|ile<*i\ 
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was  sltg:htjy  enlarged.  The  edge  of  the  liver  could  he  felt  tie  low  the  Hue  of  tin*  um- 
bilicus. The  area  of  hepatit'  dulness  was  increased  *  as  is  represented  hy  the  Imjken  liin* 
in  the  ligure.  There  was  Jio  hepatic  tendemcfs,  and  the  chiSd  did  not  roni^ilaiu  of 
pain.  The  lower  part  of  the  abdomen  was  dnil  on  percussion  ns  high  its.  tlio  liue  which 
is  drawn  under  the  iimhi liens.  This  was  due  to  a  »\'\ghi  amount  at  asiNle^.  The  l^^i^ 
were  swollen.  The  urine  had  a  specific  gravily  of  101  ft,  and  contained  a  slight  Iraoe 
of  alhumin,  an  occasional  hyaline  cast,  and  renal  epithelium.  The  temperatui-i'  had 
Taried  fmm  37.2^  to  39.4*=  and  40.5^  C.  (n""  to  l(J:i*  and  105°  R).  The  iurivji*.'4 
siEe  of  the  liver  was  prohahly  due  U*  amyloid  inilllration,  following  what  was  jjupp^jf^ed 
to  lie  puliuonar>'  tuhereulosis. 

A  few  days  later  the  child  grew  rapidly  weaker,  am!  died  of  eEhaustimi.  An 
autopsy  wa^  not  obtained. 

JNTERSTITIAL  HEPATITIS.— CSBKHOSlS. 

Interstitial  heijatitl^  may  be  a  lesion  of  a  nuiiibtT  of  sysleinie  diseases^ 
especially  of  syphilis,  but  also  of  tuben-ulosis.  The  tlisease,  honever, 
may  apparently  occur  vvilhcjul  disease  of  any  other  on^^n.  In  infants 
cirrhosis  of  the  liver  is  abnost  iovariably  of  sypltiliiic  oriirin* 

A  certain  number  of  cases  seem  to  tiave  followed  srarlet  fever  and 
measles.  Alrohol  is  somelimes  an  etiologirnl  faclor  in  infancy  and  early 
childhood.  When  the  disease  is  caused  by  alcohol  the  imtliologicui  condi- 
tion is,  as  a  rule,  atn>|)hy* 

htterstilial  hepatitis  as  it  occui^  ut  childhood  njsy  be  afmphh  or  itiiprr* 
trophic.     The  general  syniptomatolog}*  difl'crs  but  lilHe  from  Hiat  of  tlie 
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adult,  fn  the  beijinjiing  tlu'  syinploijis  an*  v(»ry  apt  lu  bL»  eonfoumkHl  with 
tfiose  uf  simple  eurjgesiion  arisiiitjf  from  digestive  disturbances.  There 
may  be  abdominal  pain,  slightly  augmented  by  pressure.  DiarrhcBa  and 
constipation  alternate.  There  are  usually  ast-ites  and  isli^hl  Jaundice,  and 
at  limes  dilalalion  of  tlie  subcutaneous  abdominal  veins.  Stigmata  com- 
posed of  colleetions  of  dilated  mijuite  veins  are  sometimes  observed  on 
the  face.  The  temperature  is  irrejjrulan  As  a  rule,  it  is  not  much  hei^dit- 
ened,  and,  in  fact,  is  oilen  subnurmaL 

Enlai^ement  is  not  common,  and  ttie  symptoms  are  the  same  ns  in  tlie 
adult,  the  ascites  beiuj^  espeeiaJly  promineriL 

Prooxosis, — Tlie  prognosis  in  this  class  of  cases  is  bad,  as  the  progress 
of  tlie  ttisease  is  usually  mther  mjiid. 

When  the  liepatitis  is  not  dependent  on  disease  elsewhere,  and  is  not 
due  to  alcohol,  there  are  no  cliaracterislic  symptoms  Ixnynci  the  enlarge- 
ment of  tlie  liver.  In  this  form  tlie  ascites  is  usually  small  in  amount,  and 
the  diagnosis  can  be  made  only  by  eluninating  the  oUier  forms  of  enlai^e- 
nient.  It  is  commonly  spoken  of  as  ht/prrtrophh  cirrhom^.  Its  prognosis 
is  moit*  favorable  than  that  of  the  cirrhosis  just  described.  Its  treatment 
is  symptuniatie. 

Fio.    18L 


Fijj.  I  SI  r*"|in?sents  a  girl  ei(rh(eon  monUis  tilil.     There  was  n^i  liiston*  of  pyfihilis 

itr  of  lnherculu^i>.     She  hail  in^Hus^is  when  she  whb  h>u  irioiilhs  ohl,  Jijid  thi*  cuugli 

L-li0t^*l  for  s*>veral  monUii^.     She  hue!  iiever  hren  piven  alrrilinl  in  iim  farm.     She  was 

(iMl  until  she  was  fifle**n   months  oft],  vvhen  sli*?  lR*j;an  frj  romphrm  of  puin  in  the 
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alicJouietJ  and  lo  hcc<iiin?  pule.  Before  t^iilering  the  huspit^l  sh*?  huil  diarrhtrji^  smL 
h**j"  abdoiTjen  wjis  swollen.  On  i^nleriug  Uu*  hti^iiital  iind  living  plare<j  tm  n  proper 
dit^,  tlie  diftrrhcea  i-eased,  bul  Ihe  swelling'  «ij'  the  ubdomen  irifryasifd.  Sbt*  was  not 
especially  Ihirii  but  wii*^  pale*  Th*?  iibdorrieri  wn,s  much  enlai^d,  Th«*  t-difi*  yf  the 
liver  could  be  felt  Tiearly  lu  Uiw  as  the  lint*  at  the  unibilicuj=*  Tlie  aiva  of  duiuifK  oa 
percusBjon  h  marked  by  hbjtck  lines.  The  lower  nut*  shows*  the  notch  l>^twi-<:'n  the 
rij^bt  aud  H»e  left  lobe,  which  WiUJ  dialini*!  and  easily  palpabii%  There  was  no  i*Ht»*^aiJ 
ten  de  rue  SIS  <ui  pressure.  The  spleen  was  slightly  rnhirj^ed*  In  the  {ayv^r  purl  uf  Ihf 
abdoui^Mi  there  was  a  niodemte  amuunt  uf  dulu*^!^s  and  (luctuiitioUt  shuwiim  th«^  pr**^ 
ence  of  fluid.  There  were  no  inland ular  swellings.  The  heaft  wms  normal,  hut  was 
pubhetl  up  sinmewhat  by  the  alidominal  distention. 

The  child  Improved  in  its  general  heallh  while  in  the  hospital,  ami  had  m.  fair  appe- 
tite. PhysicAl  examination  shoW(*d  tlie  pres»*nc«}  of  thi  other  dis*»a£e.  Without  nn 
autopsy,  however,  the  diagnosis  w;is  nt'eesswrHy  Indd  in  -iheyanee. 

The  thild  remained  in  the  huspital  fttr  a  few  weeks,  aud  improved  in  its  genrni 
health  so  that  it  seemed  quite  bright.  The  ascites  did  not  increase  in  amount,  hut  th« 
liver  remainerl  enlarged.  The  child  was  eventuatly  ta.ken  away  from  ihe  hospital,  and 
its  suLsequettt  history  eon  Id  not  be  obtuined. 

DISEASES  OF  THE  PANCREAS, 
Diseases  of  the  paniTeas  are  practical  ly  luiknown  in  infancy  and  child- 
hood»  with  the  t^xception  of  the  gr«?neral  tissiie-chanpi^s  which  may  be  tnei 
wilh  in  syphilis,  and  which  have  already  been  described.     >tew  growtlis 
of  a  malignant  nalure  have  been  reported 

DISEASES  OF  THE  SPLEEN, 
The  spleen  may  be  involved  in  tubenmlusis,  and  may  show  amyloid 
changes  in  (connection  with  other  oPtrans.     It  is  freciuently  enlarged  in  lli<^ 
course  of  a  number  of  diseases  which  have  been  described  elsewhere,  but 
there  are  no  primary  diseases  of  the  spleen. 


DISEASES  OF  THE  PERITONEUM, 

Diseases  of  the  perltoneunt  may  be  of  non-hiJlammatorj^  orinflanirna- 
tor)^  origin. 

The  nmi-hflavimotory  diseases  are  mostly  rc^presented  by  new^  growths. 
These  may  be  of  a  malignant  nature,  such  as  cajTinoma,and  sarconja,  or 
they  may  be  lipomata  or  of  a  cystic  chamcter.  Tmnors  of  the  omc^nlum 
ar*:^  rare,  but  cysts  and  hydatids  ntay  occur  in  tins  region.  Tfie  diftt^n^n- 
tial  diagnosis  of  tht^se  various  forms  of  i>eritoneal  and  omental  gniwlhs 
can  scarcely  be  made  during  life.     The  treatment  is  essentially  sutfncal. 

The  mfiamnmiory  diseases  of  the  peritoneum  are  represented  by  peri- 
tonitis, 

ACUTE  PERITONrriS. 

Etiology. — Acute  intlamnjation  of  the  jjeritoneum  may  be  primarj'  or 

secondar\^     It  is  a  condition  of  great  imporianre  in  infancy  ami  early  life, 

Intants  luid  children  of  any  age  may  bi^  attacked.     The  disease  juay 
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orcur  in  the  course  of  tuberculosis,  of  the  infectious  tUseases,  of  syphilis, 
anti,  Jnost  frequently  of  all,  of  appendicitis.  The  disease  in  any  of  the 
above  fomis  is  exceedingly  rare  between  the  ages  of  six  weeks  and  two 
years. 

A  laj^e  variety  of  miero-organimm  ar*>  found  in  connection  with  acute 
peritonitis*  The  colon  bacillus  is  the  most  frequent  cause.  Streptococci, 
staphylococci,  and  pneuinococci  are  sometimes  found  either  alone  or  iu 
mixed  cultures.  h\  the  rare  instances  of  perforation  of  typhoid  ulcers 
typhoid  bacilli  may  be  cultivated  from  the  abdomina!  fluid  in  conjunction 
with  the  colon  bacillus  and  other  intesUual  micro-organisms.  Tubercular 
peritonitis  has  been  described  on  page  401. 

Perforation  of  some  viscus  into  the  peritoneal  cavity  is  the  underlying 
cause  of  many  cases  of  peritonitis*  Such  an  accident  may  occur  from 
intestinal  ulcers,  from  abscesses  and  cysts  of  the  liver,  gall-bladder,  spleen^ 
kidney,  lymph-glands,  antl  appendix,  and  from  strangulated  hernias  and 
intussusceptions. 

Peritonitis  may  also  be  set  up  by  txiension  from  neighboring  inflamma- 
tory processes,  even  when  no  direct  communication  has  been  made  with 
the  peritoneal  cavity  by  means  of  perfbraiion, 

TrumniUic  peritonitis  may  develop  from  blow^s,  punctured  wounds,  and 
septic  infection  from  sui^cal  operations. 

Patholo4;y. — The  pathc»logical  lesions  in  acute  peritonitis  are  repre- 
sented by  reddening  and  loss  of  the  uomml  glistening  appearance  of  the 
peritoneum,  soon  followed  by  an  exudation  varying  from  a  thin  serum 
with  a  small  number  of  white  and  red  blood-corpuscles  to  a  thicic,  fibrino- 
}>uruleut  exudate.  The  character  of  the  pathological  processes  have 
been  more  fully  described  under  the  various  forms  of  appendicitis  with 
peritonitis  on  page  815.  hi  the  peritonitis  of  the  new-bom  the  charac- 
teristic lesions  are  apt  to  be  in  the  umbilical  region,  and  are  not  infre- 
quently associated  with  lesions  of  a  general  septiceemia. 

Symptoms. — The  symptom.?  of  acute  peritonitis  var>^  according  as  the 
process  is  general  or  localized.  The  localized  form  of  peritonitis  corre- 
sponds in  its  symptoms  to  what  has  already  been  described  in  speakmg 
of  appendicitis,  which  is  its  most  frequent  cause.  In  general  peritonitis 
the  symptoms  in  infants  are  often  obscure,  in  children  tlie  symptoms 
are  usually  pronounced  and  characteristic.  The  child  is  attacked  with 
abdominal  paui  and  with  general  abdominal  tenderness.  The  abdomen 
becomes  distended  and  tympanitic,  and  the  diild  assumes  the  position 
which  will  most  relax  the  abdominal  Avails, — that  is,  with  the  thighs  Hexed 
and  the  knees  bent,  Vojiiiting  is  very  apt  to  be  present,  and  is  augmented 
when  food  is  given.  Tlie  bowels  are  often  constipaied,  although  at  tunes 
there  may  be  diarrhtea.  The  temperature  is  usually  high,  38.3°  to  40.5° 
C.  (101*^  to  105^  F.);  iu  some  cases,  however,  the  temperature  may  be 
normal  or  subnormal*  The  pulse  is  small  and  rapid.  The  respirations 
are  not  only  accelerated,  but  also  suijerficial,  as  deep  respiration  causes 
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pain.  The  fai-o  has  an  anxious  Dxpression,  and  shows?  frrpal^iii?m^ 
When  recovory  takes  plaoe,  tliesL*  syniptoms  ^ntdually  subside  ni\i*t  a  f^iit 
days,  tl»e  teudeniess,  pain,  and  tympanites  dis^ippear,  and  the  rhOcfs  fatx* 
assumes  a  lran<inil  look.  When  improvetneiii  does  nol  lake  |.daei\  Ibe 
pulse  becomes  weaker  and  more  rapid,  tho  breatlung  iiion*  siipedieiiil 
and  more  fretfuenL  there  is  chillhig  of  the  extremities,  and  the  ehild  ilies 
nsnallv  within  a  week.  Leucorytosis  is  genemlly  marked  unh'ss  tin* 
severity  of  the  infertion  is  so  pjeat  as  to  render  a  n-*artion  irnpossibte. 

PeritonitiB  of  the  New-Bom. — This  Ibnn  generally  appears  wittiin  llir 
first  two  or  three  days  of  lite,  rarely  later  than  II le  first  week.  The  otisel 
is  sudden,  with  voujiting,  diarrhrt^a*  pain,  distention  of  (lie  alKlonien,  and 
lendemess.  The  teni[>eratnre  is  very  high,  40^  C.  to  41"^  C.  (104*^  ¥,  lo 
100^  F.).  In  a  case  reported  by  Quinquand  it  reached  42.5"^  C.  (1(^8*5'* 
F,)*  Emaciation  is  rapid  and  tlie  raeliexia  is  extreme.  Hydrocele,  ^ii- 
erally  of  tlie  right  side,  with  f edema  of  llie  scrotum,  fref4neiitly  devck>pSp 
SepticH?nxia  and  pysemia  may  occur  as  complications.  Death  takes  pUce 
in  four  or  iive  days. 

Acuta  Pneumo coccus  Peritonitis. ^ — Peritonitis  may  be  due  to  a 
primary  iitiopathic  infection  by  the  pneumococcus,  or  lo  a  secondary*  in- 
fection  from  tlie  same  oi^anism  in  connection  with  pneumonia,  pleiirisv* 
or  meningitis.  Netter  lias  refjoried  a  case  of  pnenmocoeTtis  luemngitis 
with  pneumococcus  peritonitis  in  an  infant  three  or  four  days  old-  Accord- 
ing to  Comby,  primarj^  pneumococcus  peritonitis  is  more  frequent  m  rhil- 
dren  than  in  adults,  and  is  most  common  between  tlie  ages  of  three  and 
twelve  years.  In  Brun's  series  of  cases  it  was  nearly  four  tinies  m^ 
frequent  in  girls  than  in  boys- 

Dieulatby   describes   pneumococcus  peritonitis   as  a   special   clinic 
form,  whicti  can  sometimes  be  diagnosticated  by  the  character  of  the 
symptoms. 

Symitoms, — The  onset  is  sudden,  with  intense  abdominal  pain,  diar- 
rhoea, and  fiecal  vomiting.  The  temperature  ris(*s  to  ^19°  lo  40^  C  (102*2° 
to  104^  F.),  and  ttiere  may  be  delirium.  A  remission  of  some  of  these 
symptoms  Uien  ensues,  the  pain  subsides,  diarrhtea  and  distention  pei^ 
sist,  and  the  picture  is  more  like  that  of  typhoid  fever.  At  Itie  end  of 
about  eight  days  the  teiuperature  falls,  ^ometirnt^  as  almipUy  as  in 
pneumococcus  pneun»onia.  The  disease  ttien  passes  into  anotlier  st^e, 
whii'ti  reseudiles  tubercular  peritonitis.  There  is  etnaciatioiL  cactieicia, 
pinched  features,  sunken  eyes,  and  a  iaige  and  tender  abdomen.  ui^uallT 
with  signs  of  fluid.  The  lluid,  which  is  purulent*  is  not  very  movable,  but 
shows  a  strong  tendency  to  become  encysted.  Tlie  process  may  go  on 
for  several  weeks  and  finally  end  in  spontaneous  evacuation  of  the  pus. 
While  recover)*  may  take  place  by  natural  means,  the  danger  of  secondary 
infection  and  death  from  exhaustion  is  so  gr€*at  that  early  surgical  inter- 
ference is  indicated,  as  under  favorable  conditions  a  good  proportion  of 
Ihe  operative  cases  recover* 
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[^uoLXoHLs,. — Tile  prof^iiogb  in  acuk*  peritonitis  is  always  ^mvo.  It  de- 
pends; lan-'ely  upon  I  lie  virulence  of  ilio  exciting:  rause.  upon  an  (*afly 
dia^niosis,  and  upon  prompt  and  skiirul  sui^irical  treatment. 

Treatment, — ^The  treatment  is  essentially  I  lie  same  as  tias  been  de^ 
scril>ed  under  afifjendieitis  with  peritonitis  on  papre  819. 

The  folio winj,'  case  illustrates  acute  periionitis : 

An  iufaiiU  ijiti*?teeii  nionlks  old,  previouslj'  aii^mrenUy  healthy,  was  attacked  wilti 
Tomiting  and  diiirrha^a.  On  Ihr  fotlowitig'  dny  the  fa<^  was  pale,  Uie  atiP  nasi  were 
workint?  sUg^hlly,  !lii^  respiralionf?  wpve  M,  ami  the  lfnjpor«il«re  was  39.4*  C*  (103*^  F*). 
Till*  riHpi rations  jfmdutilly  inrrnisSHd  to  74,  rmd  ttie  bnnpt'Mturf!  mse  tt*40.3*  ('.  (104.0'' 
F.).  Tht*  alidornt^Ti  iM'tann*  v*^ry  jrinch  diiiUmdc*!!  and  tendtr,  atid  ftic  fa****  pitu'hi^d 
and  Jinx  if  J  lis.  On  Lh**  evpning;  nf  tli*'  second  day  fro^ii  the  on^td  of  Hii*  dis^as*^  the 
k*m|K^rnIur**  r«i«e  1*j  41.1*'  l\  (lOfi^  P\),  tht-  uiiiint  hecamp  very  restless,  th*?  pupils 
were  t't>nlniett»d»  and  death  toot  phice  a  ft'w  hour^  Liter, 

The  antopsy  shnwed  lliat  ftie  heart  and  lunpi  were  nnrnial.  The  spleen  vvas  en- 
larged, and  was  covernd  wilh  a  tlliniion;^  exudalinn.  The  kidneys  were  pale,  nnd  rinmial 
in  sm^.  Ttie  liver  wn^  cnveivi]  vvlih  fl^iki^g  of  lyinpli  nf  recent  fornuxKon,  and  on  suf- 
tifin  showed  the  aeiid  to  be  ml  ami  their  periph+Tv  yelliiwish  ami  opaque.  Th*'  nieiS- 
enleric  lyinpti-niHii'tj  wmv  sll^'htly  enlarged,  and  iJje  smaller  ones  were  Iranslucent  rm 
section  and  presented  evidence  af  hyperplasia,.  A  smalt  pocket  of  the  larger  utMieii 
was  found  to  have  liiH-onie  cheesy  in  the  central  portions,  iind  in  two  of  these  the  pro- 
cess  liiid  extended  thmug^h  thesiulisUuMe  of  the  gland  aod  had  hroken  through  its  pen* 
toneal  cov»>rinjf.  About  Ihesie  points  of  rupture  there  wnn  a  E-mail  zone  of  reactive 
innanifiiation. 

The  pathological  iliagnosi?!  was  acule  general  peritonitis,  which,  from  an  ah^ence 
of  any  other  source,  naist  [>e  considered  to  have  heen  caused  hy  the  rupture  of  the 
chee5?y,  degenerated  met^enleric  nodes. 

In  this  rasie  tin*  high  temperature  and  the  distended  ahdomen  r^^ndered  the  diag- 
nosis com]Jaratively  clear.  The  ease  is  important  on  account  of  the  cause,  for  t  lie  re 
is  seldom  any  noticeahle  enlargement  of  the  mesenteric  nodes  under  the  rigt*  of  tiiree 
years,  and  these  nodes  seldom  s-iflen,  l>ul  either  retrograde  or  harden  from  cakificalion* 

OHBONIO  PEEiroNms. 

By  far  the  most  comnK»ii  euuse  for  chronic  peritonitis  with  ascites  is 
tuberculosis,  which  has  been  described  on  page  401 , 

When  an  acute  peritonitis  is  localixed,  the  inf1animator>'  process  may 
subside,  the  fibri no-purulent  exudation  may  become  oi^nized,  and  the 
result  he  fibrous  adhesions  binding  the  coib  of  the  intestine  closely  to- 
gether and  to  the  abdominal  watl. 

A  form  known  as  eon^entkil  jjeritoniiia  occurs,  but  is  of  pathological 
rather  than  of  clinical  interest.  In  this  form  the  fibmus  adhesions  are 
found  in  infants  who  have  died  within  a  few  hours  after  birth.  It  is  con- 
sidered a  peritonitis  of  intra-nterinc  development,  possibly  tlirrm^di  the 
placenta  from  an  intra- uterine  peritonitis  in  ttie  motlicr. 
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DISEASES  OF  THE  KIDNEYS. 
Diseases  of  the  kidneys  may  be  congenital  or  acquired. 

CONGENITAL  DISEASES, 

The  congenital  abnoniialilios,  such  as  conj^c^njtal  cystic  kidney,  absence 
of  one  kidney,  iiypertrophy  of  the  reniaining  kidney  when  one  is  absent, 
anoniaioiis  sliapes  of  the  kidney,  and  malpositions  of  the  ureters,  are 
important,  but  are  of  suiigica)  rather  than  of  medical  interest  The  lobu- 
later!  kidney,  already  described  as  a  normal  rondition  in  intm-uterijie  life, 
may  to  a  greater  or  less  dej^Tee  continue  into  infancy  and  cluldliood,  btii 
has  no  pathological  significance*  Movable  kidneys  are  rare  in  early  life, 
but  have  been  reported* 

AOQUTRED    DISEASES. 

Renal  disease  as  a  primary  aifectiun  in  infancy  and  childhood  has^ 
been  considered  rare,  but  tins  view  has  tieeii  modified  by  later  invi*sii- 
gations,  which  have  shown  that  nephritis  is  not  unconnnon  iu  cases  of 
general  infection.     Secondary  renal  lesions  are  comparatively  common. 

The  systematic  examinalion  of  the  urine  in  children  in  connection 
with  the  ditferent  pathological  lesions  of  the  kidney  has  nut  yet  been 
made  to  such  an  extent  that  we  can  invariably  difierentiate  tJie  especial 
type  of  lesion  by  the  chamcter  of  the  luine.  Clinically,  tlie  disi*ajs«*s  of 
the  kidney,  as  ditlerentiated  by  the  urinary  examination  in  iufancy  and 
early  childhood,  are  less  varied  than  in  adults.  They  are  n^presenlefJ 
chiefly  by  active  hypenemia  and  the  mild  and  seven*  fonns  of  acute 
nephritis  Ibllowinjjf  scarlet  fever  especially  and  other  of  liie  acute  infectious 
diseases* 

Gexeiul  ETioLOiiV  AND  Patholo(jy. — Accordiupf  to  Councilman*  h>  whom 
I  am  indebted  for  nuuh  information  on  this  subject,  the  acquired  diseiises 
of  tlie  kidney  iu  childliood  show  considerable  diflc-rences  from  the  renal 
diseases  of  the  adidt.  !n  childhaod  there  is  a  greater  liability  lo  Uiose 
acute  affections,  such  as  scarlet  fever,  measles,  and  di|jldtieriu,   iu    I  he 
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course  of  which  nephritis  is  apt  to  appear.  Children  under  tlie  ago  of  finoen 
years  are  less  subject  to  many  pathaiogical  condiUons^  such  as  disorders 
of  the  circulation,  which  in  the  adult  frequently  lead  to  chronic  lesions 
nf  the  kidney.  Children  do  not  usually  have  those  disorders  of  the 
Hrrulatioii  wliieh  result  in  granular  kidney,  for  lesions  of  Uie  arteries, 
especially  the  condition  known  as  arierio-sclorosis,  do  not  commonly 
occur  in  childhood*  While  it  is  true  that  typical  examples  of  the  small 
jiranular  kidney  are  sometimes  met  witti  in  children,  tliese  lesions  of  the 
kidney  are  f>rimary,  and  the  lesions  of  the  circulatoiy  system  arc 
secondary  and  dependent  on  the  renal  lesions.  A  part  of  the  chronic 
diseases  of  the  kidney  in  the  adult  is  without  doubt  to  be  referred  to  the 
continuous  action  on  the  kidney  of  slight  pathological  con (Ht ions,  an 
action  from  which  the  child's  age  protects  iL  One  pathological  lesion 
not  perfectly  recovered  from,  moreover,  makes  the  kidney  more  prone  to 
disease,  and  a  greater  effect  wilt  be  produced  a  secoml  time  by  the  same 
eause^  and  chronic  disease  may  result.  In  the  kidney  of  the  adult,  a\  ith 
the  advance  of  years  there  is  a  ^o^adual  decline  in  the  power  of  n^gen- 
eration,  and  slight  trotjbles  are  not  readily  recovered  from.  The  kidney 
of  the  child,  on  the  other  hand,  is  an  organ  which  possesses  great  power 
of  growth  and  regenemtion.  For  this  reason  a  condition  wfiirh  iji  the 
adult  organ  is  either  not  recovered  from  at  all,  or  lays  the  foundation  for 
chronic  disease,  may  in  childhood  result  in  complete  recovery.  Again,  the 
ctiild  is  not  exposed  to  certain  conditions  which  are  productive  of  chronic 
^Jl^ions,  or  which  may  lay  the  foundation  for  tliem.  Ajnong  these  may  be 
Hientioned  alcoholism  and  excesses  of  various  sorts.  Many  cases  of 
nephritis  in  the  adult  are  to  be  refen^ed  to  causes  acting  not  through  tlie 
blood,  but  through  the  urinary  tract.  The  child,  on  the  other  hand,  is  not 
exposed  lo  the  dangers  arising  from  hydronephrosis  and  pyelonepliril  is, 
except  to  a  very  limited  degi*ee<  Although  the  causes  of  renal  disease 
are  less  numerous  ajnl  less  cnrnnion  in  (^hildreu  than  iji  adults,  yet  wlien 
the  same  etiological  lac  tor  is  present  the  same  morbid  condition  is  pro- 
duced in  the  kidney.  The  various  cachectic  conditions  will  lead  to  amy- 
loid infiltration  in  the  ciiild  as  they  do  in  the  adult,  and  amyloid  in- 
filtration of  tite  kidney  makes  up  by  far  the  lai^er  part  of  the  chmnie 
cases  of  albuminuria  in  cliildren.  We  may  also  meet  with  t'ertain  chronic 
lesions  in  the  child's  kidney,  such  as  arc  seen  in  tuberculosis,  and  these 
may  lead  la  albuminuria  and  to  nephritis. 

The  acute  diseases  nf  the  kidney  may  eiilier  lead  to  recover}'  or  may 
of  Uiemselves  i>rove  fatal.  They  are  not  to  be  referrt^d  to  the  con  tin* 
nous  action  of  the  poison  of  the  acute  disease,  but  to  the  elTeet  tm  tbe 
kidney  of  tlie  lesions  produced  by  the  iiiflamniatory  process.  Aji  example 
of  tills  is  the  condition  of  chronic  nepliHtis  after  scarlet  fever,  in  wliicli  the 
acule  l**sions  gradually  pass  into  tlie  chronic.  These  elironic  lesions  are 
to  In*  attributed  lo  the  disorders  in  the  circulation  of  the  organ  brought 
about  by  the  destruction  of  the  glomeruli 
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General  Symptomatology, — The  general  syniptoius  toimected  witli  U»r 
various  ibnus  of  ri<j[^liHl!is  are  sa  suxular  that  it  will  bt?  U^ns  cmifusin*;  tu 
nierition  tii-st  the  conrmoti  symptoms  whieh  may  occur  in  aiiy  of  Hit* 
forins  of  nr[>l iritis,  and  then  tu  tJescribt?  tin*  etiology,  patholc^y,  nml 
urinary  exaniinatiou  of  thu  ditlereni  forms* 

One  of  the  most  common  signs  in  nephritis  is  cedema,  which  imm^ 
frequently  hi  acute  nephritis  and  in  rhronic  parenchymatous  n»*phritis. 
The  ttdema  generally  appears  fu*st  in  the  eyehds,  and  then  in  the  liands 
and  feet.  There  may  be  gentTal  anasarca.  Not  iiifrefjuenllVi  ho\\wiT, 
CEdema  is  absent  or  not  nrarked.  Nausea  and  vomiting  are  not  infrequent 
in  the  be^nnhig  of  the  diseases  and  in  some  cases  are,  perhaps,  due  io 
the  lieightened  temperature.  It  may  oeeiu*  later  in  the  disease  as  a 
symptom  of  unemic  poisoning*  In  such  cases  there  is  marked  diminution 
in  the  amount  of  (he  uritu%  or  even  suppression.  A  marked  seconiiar%* 
anaemia  giving  a  peculiar  dull  while  color  to  the  skin  h  commonly  seen  in 
chronic  parenchymatous  nephritis,  and  is  quite  strikhifr.  In  acute 
nephritis  fever  is  often  present  to  a  greater  or  less  extent,  but  i.s  a  variable 
symptonL  Lack  of  appetite,  and  weakness^  are  conmion  in  bntJi  arutt' 
and  chronic  nephritis.  Headache  is  a  variable  symptom.  It  is  a  rn^quenl 
symptom  of  anemia,  and  sometimes  the  only  one.  Resllessni?ss  and 
insonmia  are  oflen  met  with,  and  attacks  of  dyspnt^a  mayoccun  Amau- 
rosis may  occur  as  ttie  result  of  albuminuric  retinitis,  or  it  may  be  a  func- 
tional symptom  of  the  ura?mi(!  poisonhig  and  disappear  later  if  the  [latient 
recovers.  Hypertrophy  of  the  led  ventricle  with  a  pulse  of  hitrh  tension 
is  apt  to  occur  in  intei*stitial  and  chronic  parenchyujatous  nephritis.  Both 
diseases  are,  however,  very  uncommon  in  childhood.  In  acute  nephrilk 
following  scarlet  fever  dilatation  and  moderate  hyperiniphy  nf  ttie  left 
ventricle  are  ncjt  uncomniun.  Transudation  hito  the  serous  cavities 
has  been  reported  in  a  number  of  cases,  as  has  also  ipdenia  of  Hie 
larynx. 

In  all  cases  of  nephritis  ttie  amount  of  urea  excreted  during  tlie  Iwenty- 
Jbur  hours  should  be  carefully  estimated  from  time  to  tijue.  as  a  d<^  n^asi* 
in  the  urea  always  suggests  a  pathological  eondilion,  and  a  return  to  the 
normal  amount  is  usually  indicative  of  recovery  unless  there  is  a  cum- 
plication  with  some  other  disease.  Any  interfenmce  with  nn^taboiisrn^ 
however,  whether  in  the  liver  or  m  the  lung,  may  diminish  the  anumnt 
of  urea  in  tlie  urine.  In  chiklren  during  convalescence  from  acuif  ne- 
phritis the  urea  returns  to  or  exceeds  thr  normal  anK>md,  wlule  in  climnic 
nephritis  it  is  always  diminished,  as  it  is  in  adults.  ,V  sudden  and  exces- 
sive diminulion  of  tlie  urea  in  acute  nephritis  is  su^.'jjestivc  nf  um^niia. 
In  acute  and  chronic  nephritis  the  chlorides  are  diminished  when  an 
elTusion  such  as  ascites  is  increasing,  and  gmdiially  return  fn  the  rH>mtaI 
amount  as  tlie  elTusion  is  absorb*^d. 

In  any  attempt  to  estimate  the  functional  mlivity  of  Ihe  kidni'V,  either 
as  regants  the  quantity  of  urine  or  the  amount  of  solids  excri^tedt  it  is 
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very"  clesimblc  to  know  tiiu  ainouriL  [jassetl  in  hvenfy-fnur  hi>un5*  Tliii^  is 
pmelii-ally  iiiipossiblu  in  iiifatils  mn\  very  young  cJultlrtMi^  in  wliom  it  ig 
ofltii  (liOkuIt  to  obtain  even  a  single  specimen.  Various  methods  have 
been  devised  for  colleeiinf^  tht*  urine  in  iivfants.  The  ntosl  sliiiplt*  and 
cUeetive  is  a  cotton  ring  \aPj^v  enough  to  t^n close  the  liutiut  ks  and  genitals. 
The  ringiB  lined  with  slii'et  rubber,  and  the  infant  (tlie  napkin  liavingbeen 
removed)  rests  upon  it  eomfortably,  ami  the  urine  ean  be  collected  as  in 
a  bed*i^>an, 

AKIJRIA. 

Anuria  is  an  arrest  of  the  secretion  of  urine.  It  inustbe  distinguished 
from  retention  of  urine  in  liie  bladder,  from  tlie  scanty  urine  passed  wiien 
liijiiids  are  witliheld  or  refused  in  siekness,  and  from  dimijuslied  secretion 
dependent  upon  a  profuse  watery  diarrhci^a. 

Total  suppression  of  urine  may  oecur  in  tlie  intense  etmgesliun  of 
acute  neidmtis,  in  poisoning  by  lead,  phosphorus,  or  turpentine,  or  atter 
severe  injuries  or  operations. 

ilnuria  in  the  new-born  may  be  due  to  nialformation  of  the  urinary 
tmcl  or  to  uric  acid  infarction,  Ottier  cases  in  iidaiits  are  evidently  of 
nenous  origin,  and  may  last  for  twenty-four  or  thiriy-six  hours  without 
other  symptoms.  Hysleri<  at  anuria  may  occur  in  older  cliildren.  Charcot 
reporis  a  case  lasting  lor  eleven  days. 

Theatme.\t. — Ttie  obstructive  cases  demand  operation.     In   non-ob- 

struirtive  cases  the  treatment  is  usually  simple  and  satisfactory.     Sweet 

^spirits  of  nitre  or  citmle  of  potash  given  with  plenty  of  water  wiJl  usually 

relieve  the  condition.     Hot  appheatlons  over  the  kidney  may  h(^  used,  or 

tai^  hot  irrigations  of  the  colon  vnlh  salt  solution. 


I 
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PHYSIOLOGICAL  ALBUMINUBIA, 
This  condition  is   not  infi^quent,  and  may  occur  at  any  period  of 

infancy  and  cliildtiood,  but  is  most  coniuion  between  the  fiflh  year  and 
puberty-  It  is  more  corunion  in  boys  than  in  girls.  The  anjoont  of  atbu- 
min  present  is,  as  a  rule,  less  than  one-twelfth  per  cent.,  and  is  sonietknes 
associated  with  temporary  glycosuria.  It  is  not  present  in  every  micturi- 
tion, and  in  many  cases  seems  todepentl  upon  over-exercise,  cold  bathh]g, 
or  a  highly  nitrogenous  diet.  The  albumin  is  rarely  present  in  iln*  urine 
which  is  ]iassr»d  in  tlie  morning  innnediately  after  rising,  and  this  isanim- 
poriaid  point  in  differentia! ing  physiological  arbmninuria  froui  perioLllc 
albuminuria  due  to  pathological  causes,  sucti  as  uric  acitl.  The  presence 
of  blood-corpuscles  or  abnonnal  elements  in  any  amount  from  the  kidney 
shows  that  tlierr  is  a  |jathological  conclitioru  Tfie  children  who  have 
this  physiological  albuminuria  often  seem  to  t)e  in  ^'ood  health,  but  some- 
limes  they  are  rather  delicate.  The  diagnosis  can  be  made  only  by  re- 
pc^ateil  examinaiiims  of  the  urine  (lassed  at  different  times  in  the  day,  and 
l»y  observing  the  effect  of  exen^ise  and  dit't  u[Kin  it.  An  occasional  hya- 
line cast  and  albumin  as  high  as  one-fourth  per  cent,  for  short  intervals 
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may  be  present     The  albumin  oden  disappears  for  a  lime  and  R'tonis 
again. 

Albuminuria  of  Adolesceuce, — One  form  of  phyf^ioiogiea)  albuiui- 
Buria  b  that  whirh  has  been  called  the  albunnnnria  of  adnlesceru^e*  At 
puberty  there  appeal's  to  be  a  dishirbanee  of  the  eqiiilibriuni  of  Ihe  renal 
circulation,  occurrinj^  so  frequently,  and  presenting  so  disUnelively  the 
charaet eristics  of  a  simple  hypenemia,  that  we  are  justified  in  looking 
upon  it  as  a  physiological  ratlier  than  as  a  pathological  condition. 

This  physiological  congestion  of  the  kidney  is  probably  closely  con- 
nected with  the  development  and  increased  activity  of  Ihe  ulerine  cinu- 
lalion  in  the  female,  and  with  the  prostatic  and  genital  blood-supply  in 
the  male.  The  importance  not  only  of  knowing  that  such  a  condition 
exists  at  puberty,  but  also  of  bearing  it  in  mind  when  we  are  calknl  to 
treat  children  who  are  on  the  border-Hnc  between  childhood  and  adoles- 
cence, is  too  httle  recognized,  and  this  want  of  rc^cognition  often  leads  lu 
unfortunate  mistakes, 

PnoGNosis, — The  prognosis  in  these  eases  of  physiological  albuminuria 
is  good,  audi  so  far  as  I  know,  no  cases  have  bt^en  reported  in  which  ttij 
condition  terminated  in  nephritis. 

Theatment. — The  treatment  is  to  regulate  the  diet,  exercise,  and  p/ri- 
eral  hygiene  carefully.     If  the  cliildren  arc  aniemic,  iron  is  indicatetL 

The  following  is  one  of  a  number  of  cases  of  albuminuria  uf  adolL*^ 
cence  which  have  come  under  my  aoliee : 

A  giri.  thirteen  yeai-a  old,  was  hruuprht  ti>  me  far  advice  with  (lie  follow  in  g  iirst*»rj. 
She  hud  always  been  somewliut  delirate,  bit  had  never  h;ul  any  es[>efml  ilit*e*is*%  and 
was  considered  to  ])e  f^iirly  liealthy;  until  she  W!i*i  twelvi?  yt\iT%  uhL  Slje  then  J^rfnii 
lo  grow  very  fi^sl  in  height  without  a  ciirrespoiiding  developnient  in  ^veigrht  nii*\  jri»n- 
era!  muscuUr  slrength.  Wheu  she  wvis  twelve  imd  a  half  years  old  the  eataniPtitA 
appeared,  and  were  aecniiipanted  hy  s(?verepiiiii.  Six  weeks  later,  Hie  catauicnin  n^in 
appeared,  and  ivere  awoni|>Hnii'd  hy  (♦iiiisideriibh*  pain  and  g«>ni*nii  prostmlion*  Thi» 
child  at  this  time  hioked  jKd*'  uitd  ibinn  had  v»*rylitn*'  appetih?,  and  wsis  eiisUy  CaligUinL 
A  physii'iiiii  wiis  oonBuUeiK  wtm  prrsirilHMl  slrr^ng^  twyd,  snrh  as  meal,  a  tonie,  »nd 
gymnasinni  exercise*  This  adviei*  was  fnllnwi'd  iinplifiljy.  aitrl  Iht*  ehild  wns  mad**  hi 
i*xerdse  especially  the  niuseles  eonnecled  vvi!h  Uie  atMhnjjeii  and  pelvis  Hidh*  ur  futir 
limes  a  week  at  liie  ^mtia^siurn,  an*!  by  daily  home  exi^reiwe.  surh  «is  ly>ii|f  •*»!  Hie 
back  anil  r^iising  the  legr»^  Under  this  Irt^iitmeiit  Un.^  rliild  rapidly  ifrow  Wtirsi%  ,iTid  H)»» 
ealanienia  did  nol  renini  in  th»^  followintr  rnonttu 

A  physical  eianunalion  at  the  chihl  showed  nolhiii^  abivrinnal  boyond  Ut*t  rapid 
gmwfli.  The  tnial  qnantily  uf  nrine  in  twenty-fonr  Innirs  was  960  c*r.  (32  ouiifi*^). 
The  eolnr  wfui  normal,  reaction  acid,  specific  gravity  ltt23,  nreaincri'a^d,  a  vi*iy  slighl 
trace  of  alhnmin,  sugar  at^enl.  Tht?  ?i**dimenl  ^how«d  a  considerable  amount  nf 
mucus,  a  liMle  vaginal  epithelium,  an  Dccasional  granular  and  epithelial  east.  rrimJ 
epithelinm,  and  an  occassional  blimd-globuK". 

The  urine  was  simply  one  wtiich  stmwed  a  sli^tit  remd  hypersv^*mia,  and  Ihe  rliild 
wa.^  Ibcrefore  treated  as  fidhivvir,  ftbe  w^as  ni>l  allowed  to  go  to^HiiMil  iirb*  thegymtta* 
Slum,  but  was  made  lo  rest  in  bed  ffir  several  houn?  twice  a  day.  Her  dit*t  was  Uqrejy 
milk  in  consideralde  qyantity,  meat  especially  being  withlield.  She  was  Ab*i  maiV  to 
drink  Treshly  distilled  waler,  2.'>0  e.e,  (aliont  eighl  ounces)  once  in  sri  hour*,  Shf?  wa^ 
allowed  to  lake  a  slight  amount  of  exercise  out  of  doors,  bnl  to  a  verj-  limit«*d  df^gre**. 
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Untie r  this  course*  of  treatment  tK»>  rliiltl  Uejfan  slowly  tu  improv**,  Slie  beeamt^ 
loss  aiiEPniic!  ;  tier  appetite  lurreast^d*  ami  was  It^s  capricious  ■  ^he  tjegan  to  gain  in 
wei|j:htj  to  slGt*p  wt*ll,  and  to  have  more  ytrengih. 

Sdbsequent  examinations  of  ttie  urine  showwl  ^  pro|fres8ive  improvement  unlit, 
al  Ihf  end  of  one  year,  ttie  *illiann*n  had  entirely  disappesin^d  and  the  urine  became 
normal. 

H^EMATTJEOA    ANB    HiEMOQLOBINTJRlA, 

Hamialiuia  is  the  term  applied  to  the  presence  of  red  blood-eorpuscles 
in  ihe  urine.  Hfeiiioglobiniiria  is  tlji.*  lerni  used  tu  d(\srTLl>e  those  eases 
in  which  the  hteinoglobiu  or  hlood-pigniont  is  jii'eseiit  iji  the  urine  with- 
oiit  the  red  blood-eorpusrles  themselves.  Both  ronditions  are  to  be  con- 
sidered as  symptoms  of  some  priman'  disease  rather  than  distinet  dis- 
eases in  themselves,  Ha?niaturia  and  htemoglobirinria  are,  as  a  role, 
itosily  n*cognizod  by  the  color  of  the  urine  if  sulTirient  lilood  or  blood- 
pigment  is  present  to  eolor  it.  The  color  is  rud  if  it  is  due  to  fresh  blood, 
or  brownish  red  if  due  to  blood -pignienl  which  has  been  washed  out  of 
the  corpuscles, 

ExioLotn'. — HEematuria  is  often  ttie  first  indieation  of  an  acute  nephritis 
from  any  cause.  It  may  also  occur  as  a  result  of  scorbutus,  haemophilia, 
pernicious  amemia,  and  leukaemia.  Mali^mant  disease  of  the  kidney, 
uric  acid  concretions  in  the  kidney  and  bladder,  and  trauma,  are  at  times 
the  direct  cause  of  the  rondition. 

Both  hi^maturia  and  hn?moglobinuria,  usually  in  small  amounls,  may 
be  caused  by  poisons,  such  as  carbolic  acid,  cantharides,  and  clilorate  c^f 
potash,  and  also  by  infectious  diseases,  such  as  scarlet  fever,  typhoid,  and 
malaria. 

Paroxysmal  himnoglobinur'm  is  of  rare  occurrence  iji  childliood.  The 
cause  is  obscure.  Some  cases  are  probably  of  Jualarial  origin  r  many 
olhers  seem  to  be  dejiendent  upon  overn^xeriion  and  exposure  to  cold, 
such  as  may  come  frotn  cliilled  or  wi*t  feet,  or  fnun  a  cold-water  phuige. 

Stmptoms. — ^\Vith  the  onset  of  the  attack  there  may  be  severe  sym[i- 
loms  4 if  rhills,  fever,  rapid  and  small  pulse,  and  pro.stration.  Again  there 
may  be  iiardly  any  sidDjective  symptoms,  tln>  color  of  the  urine  alone 
brung  noticed.  When  the  hoBniatima  is  dependent  upon  an  acute  ne- 
phritis, tlie  symptoms  follow  the  course  of  the  primary  infection. 

Diagnosis,— To  determine  the  source  and  cause  of  the  hemorrhage  is 
oil  en  quite  dillicult,  and  at  times  is  impossible.  \Mien  the  blond  comes 
from  the  bladder  it  may  not  be  unitbrady  diffused  througli  the  urine,  and 
small  clots  are  common.  In  addition  to  this  there  an*  symptoms  of 
disltirbance  of  the  bladder,  such  as  tejiesjuus  ajul  frequent  and  perhaps 
inlemqjted  micturition.  In  hemorrhage  from  the  kidney  Uie  blood  is  ■ 
diffused  tltnjugh  ttie  urine.  The  colur  may  t>e  red  or  brcnvnish  red.  The 
microscopit'  exanunation  shows  epithelium  and  casts  from  the  kidney, 
many  of  which  cordaiu  red  blood*cor|:juscles  embedded  in  them,  and  art*  ■ 
known  as  bl<»odHasts.  ami  ttie  reital  elements  are  stained  yell<nv  and 
brown  from  long  contact  with  tlie  blood.     There  an*  also  nonnal  blood 
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corjiiisrlfs^  and  oLhtTS  froui  whk-h  the  hfeiiioj^lobin  has  been  wftshed 
whirh  appear  as  pale  rin jit's,  the  bicoiicavity  bemg  lost 

The  diagnosis  of  hiBmahiria  rests  upon  the  detection,  by  niicTOsco|»ic 
examination,  of  the  red  blood-eoqiiiseles,  either  in  a  normal  romlilion, 
or  decolorized,  in  the  urine.  When  these  are  absent  and  tlie  color  tif 
the  urine  su^^ests  the  presence  of  blood-piemen  I,  the  hit^min  lest  by 
glacial  acetic  acid  will  show  the  characteristic  crystals  if  blDod-pi^ieii*  is 
present. 

Infectious  haemoglobin  una  has  been  described  on  page  314, 
Treatment. — ^The  treatment  of  htEUmturia  and  hienioglobinurifl  ron- 
sists  in  that  of  the  primary  diseases.     The  cause  should  be  d»*tenniiMi!, 
if  possible,  and  the  indications  for  treatment  followed.     Rest  in  beil  aad 
a  milk  diet  until  the  urine  is  of  normal  color  should  be  enfun*ed. 


OHYIiUBlA, 

disease.     Two  forms  are  usually  spoken  of,  the 


I 
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Chyluria  is  a  rare 
tropical  and  the  non-tropical, 

Etioluuy. — The  tropical  Ibnii  is  caused  by  a  parasite,  the  flarm  mrn^ 
f/uhls  homhm,  a  species  of  round-wonn.  This  parasite  is  found  in  Uit 
blood  during  the  night ;  in  the  daytime  the  blood  is  almost  or  entirely  fn*« 
from  them.  The  parasite  is  found  at  times  in  the  urine.  The  exact  con- 
nection between  the  parasite  and  the  chyluria  has  not  yet  been  deter- 
nuned.  In  tlie  non- tropical  form  the  parasite  has  not  been  found.  Cases 
have  been  reported  in  which  the  parasite  appeared  in  an  indiddual  residing 
in  the  tropics,  and  disappeared  un  liis  returning  to  a  cold  climate,  although 
the  chyluria  continued.  The  chyle  is  supposed  to  get  into  the  urine  nfler 
it  has  lefl  the  kidney. 

Symptoms, — The  symptoms  of  this  disease  are  shown  chiefly  in  tlie 
urine.  The  urine  has  a  milky  appearance,  sometimes  a  sour  odor*  and 
tends  to  decompose  rapidly.  The  reaction  is  slightly  acid,  or  n«.^iitTal* 
Microscopic  examination  shows  the  thud  to  be  filled  with  fine  granules  or 
fat  Lb'ops  in  suspension.  The  urine  at  times  contains  blood-corpuscles* 
and  albumin  is  always  present.  The  attacks  are  apt  to  be  pjxroxysmal, 
la.sting  for  days  or  weeks,  tlien  ceasing  and  iigain  recurring,  A  ftitty  diet 
may  or  may  mjt  cause  an  huvrease  in  the  chyluria.  The  individual 
affected  by  the  disease  may  have  a  healthy  appearance,  C«mgula  may  at 
times  be  fonned  in  the  bladder  and  give  ri.se  to  pain  and  dillieult  micturition. 
The  lymph-nodes,  especially  in  the  inguinal  region,  are  sometimes  enlargeth 

Prognosis, — The  prognosis  of  chyluria  is  doubti'uL  It  is  a  disease 
which  lasts  for  a  long  time,  and  may  cause  anaemia  and  emaciation  from 
tlie  loss  of  lat  and  albumin. 

Treatment. — There  is  no  drug  known  which  destroys  the  embryos 
in  the  blowh  In  intected  districts  the  drinking-water  should  be  boilecL 
A  diet  contaiinng  little  liquid  and  little  fat  will  causi*  the  cliyle  t<j  dis- 
appear from  the  urine,  but  tliis,  of  course,  does  not  constitute  a  cnn% 
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The  removal  of  the  adult  worms  from  the  enlarged  lymph-nodes  by 
suiirical  meaii^  has  been  the  most  sueressfiil  treatment. 

QLYOOBUBIA. 

Glyeosuria  is  a  symptom,  charat  feriiiiMl  by  tlie  transient  a|Ji»eamnee  of 
siij^'ia*  in  tJie  nrine.  It  may  result  from  [ioisotuntf  witli  sneh  snbstan*  cs  as 
earboiiie  acid  gas,  morjihiiie,  or  mereury,  or  it  may  appear  in  connection 
with  acute  iafettiousi  <Jisease,  su^'li  as  diphlheria,  smrlel  fever,  tyjihoid 
fever,  or  malaria.  It  is  not  infrequently  dependent  upon  some  disturb- 
aiie4}  of  the  ner\^ous  system  resnlting  fironi  a  fracture  of  the  skull,  cerebro- 
S|jinal  inenin^'itis,  or  epileptiform  convnlsions,  Glycnsnria  may  occnr  in 
inrinds  as  well  as  in  children,  although  ustially  not  in  those  who  art* 
healthy.  U  is  often  associated  with  ihgestive  disturbances.  It  may  dept^nd 
partly  on  the  diet,  amf  in  these  cases  b  called  fJirteiie  or  albnenlury  yhf- 
Cfmitrm,  and  Koplik  found  irlycosuria  in  live  out  of  ten  Infants  who  were 
taking  a  food  lai^^ely  composed  of  sugar.  The  amount  of  sugar  excreted 
is  usually  small  and  its  appearance  transient,  by  which  the  condition  may 

I  be  readily  distinguished  from  I  he  disease  diabetes  mellUus  if  tlie  urine  is 
examined  fre(4uently  and  at  dilTerent  times  during  the  twenty-four  hours, 
F  ACriVK  HYPEIR-^IMIA. 

I  Etiology. — An  active  hypeneuiia  of  the  kidneys  may  arise  in  the  course 
fif  various  acute  infectious  diseases  from  the  elimination  of  irritating  solu- 
ble toxins,  Fermental  diarrlia'as  and  acntu  ileo-colitis  are  freejuent  causes 
of  active  hypers^mia  in  children.  It  may  also  be  caused  by  an  ext^ess  of 
uric  acid,  and  by  sucli  irritating  dru^^  as  turpentine,  cantharides,  and 
arsenic,  lead,  large  doses  of  calomel  salicylic  acid,  and  potassium  chlorate. 
Concentrated  urines,  and  urines  conlainin|T  bile  and  sngm%  also  act  as  irri- 
tants, and  lead  to  a  hypem>nnc  condition  of  the  kiilneys.  Irritants  due  to 
inflammations  of  the  bladder  from  gotiorrlnfal  and  tubercular  infections 
tay,  by  extension  upward  along  the  ureters,  start  up  an  active  hypcr- 
■inia  of  the  straight  or  collecting  tubules.  When  the  action  of  ttiese 
is  very  intense,  or  when  the  irritation  is  sutTficiently  prolonged,  the 
Tiy|jenemia  may  develop  into  a  (rue  acute  nephritis. 

Pathologv,^ — The  patholo^cical  conditions  rc^snlting  from  active  hyper- 
jemia  of  the  kidneys  ai^'  represented  by  dc^neration  and  desquamation  of 
the  renal  epithelium  and  injection  of  the  blood-vessels.  There  is  also  to 
some  extent  an  infUtration  of  n:»und  cells*  The  process  seems  to  affect 
chieny  the  epithelium  of  the  tubules. 

Symptoms. — Unless  the  hyperasmia  is  ver>^  i>ronomiced,  there  are,  as  a 
lie,  no  general  symptoms* 

Cnne, — The  urine  is  clear,  acid,  and  its  color  is  often  normal-     Jf  the 
use  of  the  hypenemia  is  due  to  a  febrile  disturbance,  the  urine  is  gen- 
high-colored,   concentrated,  and  diminishe<l.     If  the  cause  is  not 
€,  the  urine  is  often  either  nonnal  m  (juantity  or  dilute.    The  amount 
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of  ne^pll^itis  c-orrespoiids  to  the  conditioji  (if  urint?  seen  in  rtefirf:  htfj^r^t 
(Ogdun.) 

Symptoms.^-TIic  syjnplonis  of  aeutt?  nephritis  art*  such  as  have  bt*c(i 
already  dosrribod  undt-r  scarlet  fever  on  page  572.  In  generaJ*  tlte  sytii|>- 
torns  artsiiig  in  rases  due  lo  utUer  canses  than  scarlet  fever  are  the  saaie, 
but  less  severe  than  tfiose  described  in  connection  with  that  dl^eas*!. 
Briefly  they  may  be  stated  to  be,  Rudden  onset  with  miltl  fever;  mjml 
development  of  auiBinia;  swelling  of  the  eyelids,  face,  ankles,  and  uflyji 
genera!  anasaRa;  headache,  thirst,  nausea,  and  vomiting;  frequent  mk- 
tnrition,  but  (Jhnhiished  quantity;  and  in  case  of  the  advent  of  unemia. 
stupor  and  convulsions. 

Utine, — The  chamcteristics  of  the  urine  are  generally  described  ac-* 
cording  to  tliree  rerognizable  stages, 

Fifd  or  Acute  Stage. — The  quantity  is  ver)^  much  diminlslied,  at  thiK 
almost  suppressed.  The  color  is  dark,  smoky,  or  bhjod-red.  Tlie  re- 
action is  acid,  rarely  alkaline  from  the  presence  of  blood.  The  speciiic 
ginvity  is  low  or  high ;  it  may  be  high  from  tlie  jiresence  of  albiimiiu 
The  norijial  solids  are  diminished  both  absolutely  ajid  relatively,  especiiilly 
the  chlorine  and  urea.  The  albumin  varies  from  one-fourlh  to  one-half 
of  one  per  cent.  The  sediment  is  abundant  and  is  of  a  d;irk -brown  color- 
There  are  lai^ge  numbers  of  normal  and  decolorized  bloodH'orpuscles  and 
brown  gmnular  renal  cells.  Brown  granular,  epithelial,  blood,  fibrinous, 
and  even  hyaline  and  finely  granular  casts  are  seen  in  abundance,  Ther^ 
may  also  be  evidence  of  an  mmk  pyeiiiw^  as  shown  by  clumps  of  camlate 
cells,  round  cells,  and  leucocytes.     This  stage  hisls  from  five  lu  ten  davii. 

Secoml  oi*  Fatiif  Stm/t*. — ^hi  this  stage  the  quantity  of  urine  and  solids 
excreted  begins  to  increase,  the  albumin  to  diminish,  and  the  sediment  to 
become  more  diiute,  with  the  same  characteristics,  but  with  the  addition 
of  fatty  renal  cells,  fatty  casts,  and  compound  granule-tvlts,  ITiis  stage 
lasts  about  as  long  as  the  fii^st  stage, 

Thmf  S(ar/f,  or  SUtye  of  Cotivaleseeuec. —  In  this  stage  there*  is  a 
marked  increase  in  the  quantity  of  urine,  which  gradually  loses  its 
dark  and  smoky  color  and  becomes  pale,  fauitly  acid,  of  low  specific 
^^ravity,  and  with  only  a  Imce  of  albunnn.  The  solids  are  iiearly  nonnal 
in  absolute  amount,  but  relatively  are  diminished,  owing  to  the  hien^iised 
amount  of  urine.  The  sediJuenl  becomes  shghl  in  (piantity,  colorless*  and 
shows  a  great  diminution  in  the  number  of  rt^nal  elements  s**i*n  hi  the 
fatty  stage.  This  stage  may  last  from  several  months  to  si*veml  veoj^ 
and  be  followed  by  complete  recovery,  especially  in  rliildn  n. 

Exm'erbftthm  may  occur  at  any  time  in  the  course  {»f  ttie  siM-tiud  and 
third  stages,  and  be  followed  by  the  return  nf  I  he  chiinn  ti^ristics  of  the 
first  stage.  There  is  a  sudden  drop  in  tlie  t|uanlity  of  urine,  witli  the 
reappearance  or  increase  of  the  btood  eUMiieids,  esprrially  nf  fn^h  red 
I)lood-cor|:iuscles,  the  amount  rleiJt^utlin^^  ufion  tin/  intensity  ttf  \hv  ex- 
acerbations* 
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CoMPUCATiQNs,^ — Pneunioiiia,  pleurisy,  endocarditis,  and  pericarditis 
should  all  be  carefully  watched  for^  as  they  may  occur  any  time  in  the  course 
of  ail  acuh*  nephritis,  Uneniia^  however,  is  the  condition  especially  to  be 
guarded  against.  With  a  fall  in  the  amount  of  urine  and  diminution  in 
tile  amouTit  of  solids^  as  judged  hy  a  daily  examinatioji  of  ttie  urea, 
special  measures  slioutd  be  taken  to  increase  the  eluuuiation  of  the  toxic 
substances  by  diuresis,  diaphoresis,  or  free  catharsis, 

DtFFEaEXTiAL  DwcJKosis* — The  distuiction  between  a  severe  acute  hyper- 
seniia  and  a  mild  acute  nephriiis  is  to  be  made  by  the  sudden  onset,  cedenia, 
and  pei-sistence  of  albumin,  bloody  and  casts  iii  consldeniljle  anjounls, 

hi  the  convalescent  stage  of  aJi  acute  nephritis  in  which  there  is  a  large 
amount  of  urine  and  a  small  percentage  of  albunun,  the  characteristics  of 

Flu.    isii. 


A 1 ' 1 1  n?  i1  i (Tiisi'  I ] c 1 4iri ri? ,  !o!  k>w li iif  sc  af k-t  fcvr  r, 

the  urine  resemble  tliuse  w  hich  occur  in  a  chronic  hit  erst  itial  nephritis,  but 
the  history  of  an  acute  attack,  the  ufinnal  solids  and  i>resence  of  blood, 
and  the  mrity  of  chmnic  nephritis  in  children  enable  us  to  make  tlie 
diagnosis  if  several  examinations  of  the  urine  are  made. 

Cardiac  disease  with  dropsy  is  to  be  distinguished  either  from  acute 
difTuse  nephritis  or  sut>ai'ute  j^lomenilar  nephritis  hy  the  evidences  of 
valvular  lesifms  and  the  character  of  the  urine  in  cardiac  disease,  which 
is  Hiat  of  a  passive  hyperesmia  or  congestion. 

Fig.  1H2  illustrates  Hie  character  of  ttie  dropsy  wliich  nuiy  occur  in 
the  course  of  an  ar  ute  neplnitis,     Ttie  case  is  described  on  page  577. 

Treatment, — The  treatment  of  acute  nephritis  consists  primarily  in 
tlie  administration  of  a  strict  milk  diel,  rest  in  bed,  and  the  tree  use  of 
diuretics.  The  deUuls  of  tlie  treatment  and  of  the  complications  which 
may  arise,  sut^h  as  urremia,  have  been  sulTicientiy  described  in  curmection 
with  nephritis  Ibllowing  scarlet  fever  on  page  573, 
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of  ih?phritiB  curresponds  tu  tlie  condition  uf  iirino  ^eon  in  acitrr  Ai^^tm-.. ; 
(OgiierL) 

SniFTOMs. — ^The  symptoms  of  aculo  iiepi  iritis  aiv  sucli  as  liave  U  r^ 
already  described  under  scarlet  fever  on  page  572,  lu  ^"-unen^U  the  s\Ui[*- 
loms  arising  in  cases  due  to  other  causes  than  scarlet  fever  an^  tlie  KUnc. 
but  less  severe  than  ttiose  described  in  coiinectjon  with  tliat  di^^aae 
Brielly  they  may  he  slated  to  be,  sudden  onset  witli  mild  ft* vt>r ;  n 
developnvent  of  anteniia;  swellijig  of  the  eyelids,  face,  anklrs,  and  *Ahu 
genemi  anasarca;  headachet  thirst,  nausea,  and  vomiting;  frLH|Uenl  luir- 
tnrition,  but  dirnuiished  quantity ;  and  in  exise  of  the  ad%'ent  of  unietiik 
stupor  and  convulsions, 

irtHf\ — The  chamcleristics  of  the  urine  are  generally  descriiied  *<r- 
cording  to  three  recognimble  stagers, 

Ftrnt  or  Amik  Htatje. — ^The  {(uantity  is  ven*  luueh  diminished,  at  tiiiM^ 
almost  suppressed.     The  color  is  dark,  smoky,  or  bluod-rt*d-      The  r- 
action  is  acid,  rarely  alkaline  from  tlie  presenre  of  blood.     TJie  spedfn 
gravity  is  low  rjr  tugh ;  it   may  he  hi;„di  from   Ihe  (iresence   i>r   albniiijn 
The  normal  solids  are  diminished  both  absolutely  and  relatively,  especiiillv 
the  chlorine  and  urea.     The  albumin  varies  from  one-fourth  to  one-half 
of  one  per  cent.    The  sediment  is  abundant  and  is  of  a  dark-hiT^wti  culur. 
There  are  large  numbers  of  normal  and  decolorized  blood-t*orpiisel<-s  aN<i 
browTi  granular  renal  cells*     Brown  ^'ranular,  e[)itlieliah  blood,  fibrirnui?, 
and  even  hyaline  and  iinely  grauular  easts  are  seen  iu  abundance.     Then^ 
may  also  be  evidence  of  an  avutv piiriifh,  as  shown  by  eluni[>s  of  eaudalr , 
cells,  R)und  eeils,  and  leucocytes.     Tliis  sla^a*  lasts  from  live  to  ten  days^ 

SecDud  or  Fatftf  iS^a//*\— In  this  stage  the  ({uantity  of  urine  and  soljd*^  | 
excreted  begins  to  incrrase,  the  alhtimin  to  diminish*  and  Ih**  s<*difnent  !*» 
become  more  dilute,  with  the  same  eharacterislies,  but  with   thr  addition 
of  fatty  renal  cells,  fatty  casts,  and  compound  granule-eells.      Tliis  stn^ 
lasts  al>out  as  long  m  the  first  stage. 

Thinf  Stage,  or  Stw/e  of  Convalesceuev, —  In  this  sttige  then*  k  a 
marked  increase  in  the  4[uaiitity  of  urine,  which  gradually  lo'^e*  its 
dark  and  smoky  color  and  becomes  \m\i\  faintly  acid»  of  low  spedfl** 
gravity,  and  with  only  a  tmee  of  albumin*  The  solifls  arr  nearly  nt»naal 
in  at>so!ule  amount,  but  n^alively  are  diminished,  owing  to  the  incn^astHl 
amount  of  urine.  The  sediment  becomes  slight  in  quantity,  colorh^ss,  and 
shows  a  great  diminution  in  the  number  of  renal  elements  SiH'U  in  the 
fatty  stage*  This  stage  may  lasl  from  several  monUts  to  seveml  vvan. 
and  he  followed  by  complete  recovery,  especially  in  childn^i* 

KvarirhafhuiK  may  occur  at  any  time  in  the  rnnrst-  uf  Iho  second  ami 
third  stages,  and  be  followed  by  tlie  retiuii  nt  die  chiiracieristies  of  the 
tirst  stage.  There  is  a  sudden  drop  in  the  iiuantity  u{  urine,  with  thi* 
reappeanmce  or  increase  of  the  blood  elemi*n(s,  esfjecially  of  frt'sh  rvd 
blood-corpuscles,  Ih**  amount  depending  upon  the  Intensity  of  the  ex- 
acerbations. 
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Complications.^ — Pneumonia,  pleurisy,  endocarditis,  and  pericardii  is 
I  should  all  be  cartjiully  watch***!  fur,  ais  they  uiay  occur  any  time  in  tliecoui^e 
of  an  acute  nephritis.  Umniin,  however,  is  the  condition  especially  to  be 
guarded  againsf.  With  a  I'^aW  ml  tire  amount  of  urine  and  diudnution  in 
ttie  amuunt  uC  ifjolids,  us  judj^'ed  by  a  daily  exandnatitKii  of  the  urea, 
special  measures  should  be  taken  to  increase  the  elimination  of  the  toxic 
substances  by  diuresis,  diai^tioresis,  or  free  catfuirsis. 

Differential  Diagnosis. — ^The  disliiictiun  between  a  severe  acute  hyper- 
leniia  ajid  a  mild  acute  nephritis  is  to  be  made  by  the  sudden  onset,  cedema, 
and  i>ersistence  of  albumin,  blood*  and  casts  in  consideral>le  amounts. 

In  ttie  convalescent  stage  of  an  acute  nephritis  iji  wtiich  there  is  a  targe 
amount  of  urine  and  a  small  percentage  of  albumin,  ttie  cliaracteristics  of 


Ai  1 1  <  I  ■  n  fTusv  Tieplirf  Its,  to\  k*wlnsr  si-arU-t  ftnpT. 

the  urine  resemble  those  which  occur  in  a  chronic  hdeistitial  nepliritis,  hut 
Oie  history  of  an  acute  attack,  the  normal  solids  and  presence  of  bloody 
and  the  rarity  of  chronic  nephritis  in  cliildren  enable  us  to  make  the 
diagnosis  if  sevunil  examinations  of  the  urine  Eire  made, 
I  Canliac  disease  with  dropsy  is  to  be  distinguished  either  from  acute 
diffuse  nephritis  or  subacute  glomerular  nepijritis  hy  the  evidences  of 
valvular  lesions  and  tlie  chameter  of  tin*  urine  in  cardiac  disease,  which 
is  Ihat  of  a  passive  hypertemia  or  congestion. 

Fig.  li^^  illustrates  tlie  character  of  the  dropsy  which  may  occur  in 
the  course  of  an  aeute  nephritis.     Ttie  i-ase  is  described  on  page  577. 

Treatment, — Tlie  treatment  of  acute  nephritis  tonsists  primarily  in 
the  administration  of  a  strict  milk  diet,  rest  in  bed,  and  the  free  use  of 
di  undies*  Tlie  details  of  the  treatment  and  of  I  lie  eoni|)lieations  which 
may  arise,  sucli  as  unHiiia,  have  been  sullkiently  described  in  comiection 
with  nephritis  following  scarlet  fever  on  page  573, 
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SUBACUTE    CMiOMEBULuiR    NEPHRITIS. 

This  condition  is  known  also  as  ^''  vhronh  paretirhtftHtitou^  nefihrUis,' 

Etiulo^jy.^ — Chmoif  parenchymaLous  nt^phritis  is  not  a  common  di 
in   fhildhood,  and  its  etiology  is  still  very  obsrnre.     Some  casi-s  ha 
followed  an  attack  of"  a<aito  neptiritis,  and  in  these  there  hiis  gene 
been  an  interv^al  during  which  the  urine  has  contained  simply  a  trace 
albnnuFi  and  a  tVw  t-asls,  the  syniptonjs  of  a  ehronic  aJTeclion  of  the" 
kiihiey  appearin|<  later.     Cases  have  also  occurred  in  connection  with 
long-continued  suppurative  processes  in  the  bones,  joints,  or  elsewhere, 
ai*ising  in  the  course  of  tuberculosis  or  syphilis,     !ii  tliese  cases  amyloid 
infdtration  is  also  apt  to  occur.     In  the  majority  of  instances  no  cause 
whatever  can  be  discovered. 

Pathology *^ — ^The  kidney  is  enlarged,  pale,  slightly  mottled,  and  of  in- 
creased consistency.     The  cortex  is  increased  in  width  and  is  iiak*.     Tl*e 
markings  aj*e  indistinct.     The  essential  lesions  consist  uf  swelling  and  in- 
crease in  the  nuclear  elements  of  the  glomeruli,  ^vitU  hyaline  degenem- 
tion  of  the  blood-vessels.     There  is  proliferaHon  and  desquamation 
the  capsular  epithelium  and  mnv  formation  of  connective  tissue.      DilTi 
degeneration  and  desquamation  of  the  tubular  epithelium  and  (£*dema 
the  intertubular  tissue  occur.     (C-ouncilman/) 

SYMPTojiis.-^The  onset  of  subacute  glomerular  nephritis,  or  cJironic— 
parenchymatous  nephritis,  is  sometimes  insitlious.     Indigestion,  loss  ol| 
appetite,  and  vomiting  are  early  syniptotns.    Tlie  face  becomes  pallid  and 
^'pasly/'and  a*dema  of  the  face,  eyes,  and  ankles  develops,      PaJpita^ 
titju,  headache,  and  dysfmtea,  with  hyperfropliy  of  the  heart  and  pulse  ol 
increased  tension,  are  present  and  are  often  early  sj-mptoms.     Epistaxi 
may  occur.    Nervous  symptoms  of  a  anemic  type  are  often  pronounci 
and  in  the  more  advanced  stages  of  ttie  disease  nuiy  end  in  convulsioi 
aud  conm.     Changes  in  the  retina  are  often  found,  and  there  is  always 
special  iL^ndency  Inwards  the  development  of  irdercurrent  diseases,  sncli 
as  pneumonia  and  pleurisy,  winch  often  leati  to  a  fatal  conclusion,     A^ 
tlie  disease  advances  the  axlenia  becomes  more  general,  and  a  comlitiati 
of  anasarca  develops.      The  anosmia  becomes  more  [irofound  and  ih 
cardiac  symptoms  moR*  marked, 

[ViW.— M[cturitii>ji  is  freciuent,  but  the   quantity  of  urini^  wliirh 
passed  is  small,     Ttie  disease  is  chardcteri/,ed  by  periods  of  aetivily  am 
quiescence.     In  tlie  active  stages  the  (rdema  is  increased,  the  quantit; 
of  mine  is  very  small,  and  umimic  symptoms  threaten.     Tlie  urine 
higli-colored,  strongly  acid,  with  liigh  specific  gravity,  and  thr*  solids  m 
idDsolutely  much  diminished,  althcmgh  rt'latively  they  may  be  increaseii 
Tlie  altjuniin  is  always  wry  large^  aveniging  from  one-half  lu  one  pt- 
cent.,  although  it  is  sometimes  nmch  higher.     The  sedijuent  consists  of  | 
many  hyahne,  granular,  and  fatty  casts,  some  of  winch  contain  fritty  n*rutl 
cells  and  compound  gnumle-cells  adherenl.       These  fatty  d</generute<lj 
cells  are  also  foimd  free.     In  advanced  stages  waxy  casts  nill  be  inel 
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with  and  are  usually  of  bad  prognosis.  Signs  uf  aruk*  irritaLiou  o{  Uie 
kidney  are  ofleti  present  a»d  are  indicated  by  the  presence  of  blood 
eleiiH^nts, 

During  the  quiesreiit  stage  Oie  dropsy  becomes  absorbed,  and  the 
oedema  may  entirely  disappear.  This  change  is  associated  with  a  marked 
increase  in  the  quantity  of  urine,  wtiich  may  become  normal  or  even 
in  excess  of  the  normal  limit.  As  a  result,  tlie  urine  becomes  pale,  of  a 
lower  specific  gravity,  and  with  solids  which  are  both  relati%"ely  ami  abso- 
lutely  diminished.  The  albumm  remains  high,  ranfring  from  tjn<*-fourili 
to  one-half  per  rent.  Tfie  sediment  is  the  same  as  in  the  aetive  sta^e, 
but  Uie  renal  elements  are  less  numerous, 

DtAGNosiB.^ — It  is  important  not  to  diagnosticate  tliis  form  of  paren- 
chymatotis  nephritis  when  complicated  with  an  active  hypenenna  with 
the  second  stage  of  an  acute  nephritis^  for  the  progmjsis  is  verj^  diiferent 
in  the  two  conditions.  The  dittgnosis  can  only  be  made  by  attention  to 
the  history  of  the  case  and  to  the  changes  which  take  place  m  the  urine. 
If  the  case  is  one  of  a  snbaciite  glomerular  nephritis  complicated  witii 
hypenemia,  the  blood  elements  of  the  a(*ute  process  will  subside  in  the 
course  of  a  few  weeks. 

Peognosis, — The  prognosis  is  very  grave.  A  few  very  rare  cases  of 
recovery  have  been  reporied.  Most  cases,  however,  die  from  unemie  in- 
toxicalion  or  from  some  intercurrent  disease,  such  as  pneumonia.  There 
may  be  a  remission  in  the  symptoms  tor  a  lime*  The  duration  of  the 
disease  is  from  one  to  five  years. 

Treatment.— The  treatment  of  chronic  parenchymatous  nephritis  is 
essentially  the  same  as  in  acute  glomerular  nephritis.  The  diet  should  be 
restricted  as  tar  as  possible  to  milk.  Good  hygienic  surroundings  and  as 
much  rest  as  j>ossibie  are  indicaLeil, 

The  use  of  diuretics  and  the  treatment  of  genera!  oedema  and  thi-eat- 
eTH:i\  uTBemia  have  been  described  in  detail  in  the  chapter  on  scarlet  fever 
([lage  573),  Tlie  amemia  is  to  be  trealed  with  iron,  esi>ecially  the  tincture 
of  the  chloride,  but  the  indications  for  inm  should  bi?  determined  by  the 
blood  examination  and  not  from  the  tmllt)r.  Exposm*{*  to  cold  nmst  be 
avoided,  and  residence  in  a  wartu,  even  climale  during  the  winter  months 
is  very  desirable.  The  skin  nmst  be  kept  active  by  bathing  and  friction, 
and  moderate,  regular  exercise  taken  when  the  child  is  strong  enoughs 
Caniiac  dilatation  is  to  be  combated  with  digitalis  and  stryclmine. 


OHRONIO  rNTERSTITIAJlj  NEPHRTTIS. 
Chronic  iidei-stitial  nephritis  (chroniv  Britjlifa  dlmaac)  is  very  uncom- 
mon iti  rhildhood.  It  is  hardly  praVdicaljle  to  atttanpt  to  nrake  the  dis- 
tinction between  the  various  tonus  of  chronic  nephritis  as  can  often  be 
done  in  the  ease  of  adults.  1  therefon^  shall  not  describe  chronic  intersti- 
tial jjcphritis,  cfironic  ditfuse  nephritis  of  tlie  interstitial  type,  and  clironio 
diffuse  nepluitis  of  the  i>arenehymatous  type  as  separate  diseases. 


PEDIATRICS. 

Etiology, — ^Thi'  etiology  of  eliroiiic  iiiterstiUal  nephritis  is  nbscujw 
Hereditary  tenderieii^s  and  congenital  sypliilis  [ila)-  a  part  in  tlit*  pmilii*'- 
tion  of  the  disease  in  young  rhildreru  but  tlic  common  predis|»osiuj:  or 
associated  conditions  which  arc  found  in  adults,  such  as  gtyui,  tea*.!  ^m- 
soning,  chronic  alcoliolLsm,  ant!  arterif>sclorosLs  are  vcr}^  rare  in  ctdldhoiwL 
In  some  cases  a  subai'ute  glomerular  or  chronic  parenchymatous  nephritis 
is  followed  by  a  chronii^  interstilial  nc?phritis. 

pATUoLoiiv.^ — The  pathological  conditions  do  not  dilTcrfroin  the  lesions 
as  seen  in  the  adult.  The  kidneys  are  verj^  small  and  conlracted  witJi 
thick  adlierent  cai>.snles.  The  color  is  reddish*  and  on  section  tiie  cortex 
is  seen  to  he  thin,  the  pyramiils  waisted,  and  the  arteries  thickened.  Tlje 
glomeruU  are  injected,  and  the  pyramids  shoAv  passive  eongeslion-  Ob 
nncroscopic  exannnation  the  connective  tksue  between  the  ttibules  is 
mucli  intTeased,  The  epithelium  is  degenerated.  A  general  condition  of 
arterio-sclerosis  prevails* 

Symptom  and  Diagkosjs.^ — Ttie  diagnosis  can  scarcely  be  made  fmm 
the  symptoms*  The  disease  is  progressive  and  slow,  with  no  cliamcter- 
istic symptoms.  C^es  have  been  reported  in  which  there  were  ht?adache, 
weakness,  dyspntt-a,  palfiitation,  and  disturbance  of  vision*  H\*peptPophy 
of  the  left  ventricle,  with  a  pulse  of  increased  tension,  occurs  as  a  consfant 
lesioih  There  is  little  tendency  to  tedema ;  retinitis  may  be  prt^senL 
Sometimes  severe  nerv^ous  symptoms  are  }irominent,  sucli  as  tremor,  ■ 
increased  reflexes,  aphasia,  and  psychost^s.  Ct*rebral  hemorrhages  may 
occur  as  in  adults,  Ba^njisky  refers  to  the  lack  of  development  of  the 
children  in  these  cases,  and  ttiis  condition  was  noticed  in  a  case  of  tliis 
disease  wMcli  occurred  at  the  Boston  Children's  Hospital. 

This  child,  a  prl^  twelve  years  old,  showed  the  development  of  a  child  of  mtioiil 
seven  years.  The  only  symptom  until  nhe  died  of  unv'mie  poison inji  wim  pt*rsi^tml 
headache.  The  post-niodeni  exaininatioo  showetj  marked  intt'rsiitbl  m*pliritis.  hot  il 
waa  hot  possilile  to  determine  whether  it  was  primary  or  not,  jijid  no  pfL*vious  hi^kiry 
could  he  obtained. 

Urine, — In  chronic  interstitial  nephritis  the  amount  of  urine  passi^l 
in  the  t\venty*four  liours  is  verv^  j^Tcatly  increased,  tl  has  a  low  speciOt 
gravity,  a  ver)*  slight  sediment,  and  a  trace  of  albumin.  The  mirroscopic 
examination  shows  a  few  hyaline  and  fin4*Iy  granular  casts  and  oiTasiunal 
renal  cells.  Sometimes  towards  the  end  of  the  disease  highly  refractive 
homogeneous  casts  resembling  wax  appear  in  the  urine.  At  this  time  tiie 
amount  of  urine  may  be  somewhat  diminished,  but  tlie  s|>etific  gravity 
does  not  rise,  as  the  excretion  of  un-^a  is  interfered  with. 

Diagnosis. — The  early  stages  are  not  recogniml>le.     The  cases  detnand 
careful  observation  for  a  long  time  and  n?pealeel  examinaltons  of  the  nriiie.    M 
The  presence  of  canlio- vascular  changes,  such  as  carrliac  enlaiinmieiil    " 
and  a  pulse  of  high  teiij^ion,  are  importaiU.     The  condilion  must  be  dis- 
tinguished from  physiological  aIJ>iiminuria  and  from  passive  h\^H  nemin. 
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Tiii*  tlisMncfion  must  be  math*  jmneipally  ou  Ihe  tlinirai  ovidt?nre  of  tin* 
syinploms  and  of  the  physical  examitiatiori. 

Pkounosis, — The  prognosis  is  very  unfavoralile-  The  c hildnfii  usually 
die  iFrct^n^bral  heniorrhaiie  or  of  some  inlerrurrenl  disease.  It  ii^  impossible 
to  pi-ediet  the  duration  of  the  disease  fn>m  the  symptoms  or  from  tlie 
uriiiar)'  examination.  The  presenre  of  marked  rani io- vascular  chang^es, 
of  ledema  from  iailhjif  eompeiisatimj  of  the  hypertrophied  heart;  and  tlip 
conluiui'd  extn/tltm  of  very  small  amounts  of  solids,  especially  of  urea, 
are  unfavorable  signs, 

Treatmext. — The  treatment  of  ehronie  interstitial  nopliritis  is  essentially 
the  same  as  that  of  subat^ute  gioiuernlar  nephritis.  The  lUet,  however^ 
Heed  not  be  so  strictly  limited.  It  stiould  be  light  and  imtritious  and 
niodende  in  amount  Meat  may  be  given  in  small  (juantitit'S,  Alcohol 
sliould  he  prohibited.  Free  use  of  tlie  nuneral  waters  is  benefidaL  In 
general,  the  indieations  are  to  maintain  the  funetioual  activity  of  the  heart, 
kidneys,  skin,  and  bowels  according  to  the  methods  which  liave  been  de- 
scribed. 

When  the  arterial  tension  is  higli,  nitroglyeerin  may  be  tried.  As 
evidences  of  failing  compensation  of  the  liearl  develop,  appropriate  su[>- 

rxirtivc  treatment  with  strychnine  and  digitalis  stiouhl  1m^  ^ven.  Threat- 
ened uni:'inia  is  to  be  mrt  l>y  tin-  siiinr  mt^asures  wljicli  have  been  de- 
scribed in  connection  with  acnte  nephritis  (page  573), 

^M  ABfYLOID  IKFILTRAIION, 

^f  Amyloid  infiltration  of  tlie  kidney  may  oceur  In  the  kidney  in  connec- 
tion with  amyloid  changes  in  other  organs,  especially  in  the  liver,  spleen, 
and  intestines.  It  is  always  combined  with  other  ihahges  in  the  kidney, 
usually  those  of  a  clin>nir  parenchymatous  nephritis,  and  it  is  not  to  be 

^konsidered  as  a  separate  disease  of  tlie  kidney. 

ErioLotiY. — It  occurs  at  times  in  coinieetiou  with  rhronic  suppurative 
uroeesses  in  tlie  lioiies  or  elsewhere,  and  also  in  tuberr'nlosis,  syphilis,  ami 

P ironic  wasting  diseases.     It  is  not,  however,  espeeiahy  common  in  early 
e* 
Pathology. — The  amyloid  change  usually  begins  in  the  vessels  of  the 
glomerulus  of  the  kidney,  extends  to  other  smalt  vessels,  and  finally  to 

re  walls  and  epithelium  of  the  tubules.  The  kidneys  always  show  signs 
diffuse  nephritis. 
Symptoms, — The  symptoms  are  those  of  chronic  nephritis.  The  char- 
acter of  tlie  urine,  the  presence  of  a  cause,  and  of  amyltjid  changes  in  the 
liver  and  spleen,  shown  elifiically  by  enlargement,  are  the  signs  by  which 
the  diagnosis  is  made,  Ilypertrnjjhy  (>f  the  lieart  is  mre.  The  urine  is 
usually  passed  in  large  quantity  when  the  amyloid  changes  are  advanced. 
The  specific  gravity  is  low,  and  albumin  is  present  to  the  extent  of  from 
one-tt*nth  of  one  per  cent,  to  one  percent.  When  the  amount  of  urine  is 
not  much  increased,  as  may  happen  temporarily,  Uie  albumin  occurs  in  large 
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arjiount  ilk-roscopio  examlnalion  shows  no  charai'leristir  sedimejil;  bul 
wlierii  as  may  ollen  hapijen,  tho  disease  is  t^ombiiied  with  chronic  Jiephrilis, 
the  sediment  will  show  evidenee  of  Hiis  latter  disease,  Waxy  casts  appear 
much  earlier  than  in  other  Ibnns  of  chronic  iieptiritis.  There  are  no  iatty 
elements  unless  the  disease  is  complicated. 

Pbogxosis. — On  account  of  the  usual  causes  of  ttiis  condition  Ihe 
pro^^nosis  is  unfavorable, 

Treatment. — The  treatment  is  the  same  as  tliat  of  clironic  intersUtial 
nephritis  and  of  the  prhnary  disease  upon  wliich  the  amyloid  clianges  are 
dependent. 

The  case  which  follows  illustrates  a  chronic  parenchymatous  nephritis 
with  an  acute  exacerbatioru 

The  boy  was  elevf?n  jears  old,  aiui  hiifi  luul  iit^phrUis  for  uue  yeur.  He  hinl 
pertussis  when  he  was  tliree  ye  are  old,  siiiirlet  fever  when  he  wsib  ftiur  yeiirs  uld^ 
and  me^Lsies  and  |ineumonja  when  he  was  live  years  old.  He  is  reported  tu  hav* 
remaiiii*(l  well  frum  that  time  until  nine  months  before  be  came  under  my  ohspeira* 


Fici.  IM. 


ufUT  Wilis  ^ut  of  li4'*i  nve  4nyi. 


tioti,  when»  wtlhoul  any  known  anise,  such  ii^  exiMisuri-  (o  t*i>M  iir  sirknrs*^  of  ailf 
kiruU  hi^  lace  and  eyts  he>r*in  to  lie  leilematou^.  This  was  t^tdloweil  hy  n'drm*i  of  ihe 
h*^  and  ankles,  Jind  Wiis  accompanied  hy  dyspmpik.  The  urine  Wits  notii-ed  tr*  U* 
nearly  ot  lUe  eolor  of  hlood.  and  to  tH>  lessened  in  aumunl.  He  wns  kept  In  t»od  fnt 
six  weeksr  ami  is  snld  not  to  have  comphnned  of  any  especiid  disconifort,  Durbij?  Uiis 
altaek  hl^  iip|H*tifc  rcniiiined  Mr.  From  Ihe  he^nnninjc  of  Uie  iiltaek  he  gri^w  weak  4nd 
pale.  Si%  wenks  heffire  the  pres^ent  history  lln*  paiem?s^  and  tedenjji  ahont  Ihe  *»yea  in* 
rreased.  and  lh»^  urine  hei'iirne  smoky  again.  T\m  wiis  Pol  hi  wed  liy  atlemii  df  the 
ankles,  feet»  and  le^'S.  anronipauied  hy  flyspmtnu  The  howel«  were  reKUlar,  Jtucl  ibvn 
was  no  vomiting,  Sleep  was  nol  disturbed.  On  enhTinir  Ihe  hospital  his  fjun*  li)«ike<l 
pale  anil  WiUty.  Tliere  was  ronsiderahle  a^dema  of  Ihe  face,  es(H*cially  of  the  rf*^. 
His  toiitftte  wc*s  slife'litly  erialeij,  nnd  iliere  was  ii^lema  of  the  ankh-s,   feet,  and  le^ 
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Kotlitng  nbnorma!  wiis  ttmml  in  ihr  hiMui  ur  lun^r^,  and  Uif^re  wn^  no  t'vi<k'iice  ni 

Hi*  was  k«*jjt  in  bed  ami  givt*ij  u  ditH  uf  ntilk*  L'jjdur  this  trt:itixn'iit  llie  a-dt^miA 
Fid  iLna^mtii  disiippeared  rapidly,  itud  ju  lwi>  weeki»  U**  was  uUuwt^d  li>  be  dressed  attd 
[jut  l^l*^  wurd.  Five  dayg  later  be  agEibi  had  oadt'iimof  the  fuce,  and  waa  immedialely 
^  pul  to  befl.  From  75U  lo  tK)0  c.i*.  (25  to  ;^0  ouMees)  tif  mine  werie  pt4,s,sed  iii  IJje 
twenty-four  hours.  An  examination  j^liowed  it  lo  have  a  fspecitic  gravity  f*f  lUlU^  an 
iii'iii  iviuliun*  to  fonUiin  iiIkjuI  9  ^ranujiej>  {140  i^raiiiEn)  of  urea  in  the  twenty-tbur- 
ttMiir  nuantity,  to  have  the  chlorides  diiiiinished,  ;ind  to  contain  0*0  of  one  i**'!'  rpiit. 
uf  albiimin,  but  no  sugar*  TJ>e  sediment  showed  numerous  byaliiie  casts  of  medium 
diameter,  souie  of  larjie  diameter  from  Ihe  straight  tubutes,  many  coai"se  and  line 
gninular  castj),  numnrout^  titmnou!^  ca«;ts,  and   tmiuy  ea.^ts  with  renal  eelli^  adherent  ; 

IIlIi^o  epilhdiul  Vimi3  aiid  hlo*jd  ea.sU  ;  an  excess  of  renal  epitbeliuni.  most  of  it  granular 
or  fally  ;  a  larjfe  anjount  of  abnormal  blood,  free  fat»  and  fatty  easts.      His  ten iptu'a lure 
Varied  frmn  3Ji/(j=*  lo  :i7.2*'  i\  {m°  lo  99"  Fj. 
Alter  recnaining  in   the  hoBpital   for  two  nionlhs,  wilh  tempornr)^  periods  of  im- 
provement, he  wa$  dischanred  in  aliout  the  same  L-oudittoii  a^  when  tie  eutered. 


The  folio wiJig  represents  anothtT  vase  of  the  saiiie  type* 


Fig.  l^i. 
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Pn^Uible  i'hrcmie  ]*ux'fic-UyTiiii/' 
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i-  with  tin  airuu*  eXAc^rbtttU^ii.    Fem&lEs  V  years  ntd.     ^wniid 
'.•..ik  of  the  dlisciksio. 
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Tim  child  had  mposles  when  she  w^jls  two  years  old,  searlel  fever  when  ah*?  was 
ree  years  old,  yanceUa  wtien  she  was  six  year*  old,  Ami  pertussis  when  she  waa  eight 
fears  old*  She  apparently  recovered  entirely  from  all  these  diseases,  and  was  well 
until  one  week  before  eniHring  the  hospital,  when,  w*ithont  any  apparent  cau^^e,  h:*r 
fate  and  fi^et  tiejjan  to  swidL  She  eomplaint^d  of  no  pain,  anil  hail  no  other  symptonis* 
There  was  njarked  aiul  extensjve  (i^lema  of  the  entire  farei  hotly,  and  lirnlis*  There 
as  also  a  pr*>nouneed  pallor  of  the  skin.  Nothing  abnormal  wan  delected  in  Ihe  heart 
or  longs.     Tliere  wn^  nn  aj?cilfs,  headaehe,  nor  dj«^c?ntnforl. 

An  exaEuination  of  the  urine  showed  Ihe  color  to  he  pale,  the  reaction  ncid,  Ihe 
ipeoifif  gravity  1012,  and  Ihe  i!M*diment  moderate  :  it  ronlainpd  0.26-^  of  one  per  cent 
alhumiUf  and  no  ^ugar  ;  the  sediment  contained  conoid  era  l>lc  abnormal  blond,  sf>me  free 
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fal,  and  n  immlwr  of  livfllme  am!  fiiii;  granular  casts  uf  medium  Jinil  small  diamctfr] 
umny  of  Iheiii  short  ami  with  fitt-^lobules  adherenL  There  wepft  some  fatty  r*:*nal  epi. 
Ihelium,  leucocytes,  caBts  with  renal  epithelium^  and  hyaline  easts  wilii  a  few  renal  rclja 
Jidherenl.     There  were  also  several  fatty  roasts.     The  easts  were  utit  ver>"  num»;rou*. 

She  was  treated  by  absolute  rest  in  bed,  bi  tartrate  of  potassium,  digitalis,  a  oil  a 
diet  of  milk. 

In  about  a  week  the  itidema  rapidly  diminished  and  the  urine  increased  in  amounl 
An  analysis  of  the  urine  at  this  time  showed  that  the  color  Wi^s  ptile,  that  it  h»it  a 
speeific  gravity  of  1010,  a  tniei?  of  albuniin*  and  a  ssli^'ht  Sfdiment,  conffisting  «f  a 
small  amount  of  blood,   renal  epithelium,  and   a  few  casts  with    blrjod.     The   tolil 
amount  of  urine  pa3S**d  in  the  twenty- four  hours  was  2010  c,c,  (67  ounces). 

An  examination  of  the  uritie  three  weeks  later  shovved  the  color  to  Iw  pale,  the  re- 
action add,  the  specific  gravity  1014,  the  albumin  0.25  -  f»f  one  per  cent.  II  contained 
by  aline  and  fine  granular  casts  of  small  diameter,  many  with  fat -globules  and  renal  ch  Ik 
adherent  ;  also  free  fat-globules,  fatty  and  granular  renal  eidthelium,  some  normal  and 
abnormal  t>loodt  leucocytes,  and  squamous  cells.  The  casts  ivere  not  very  numerous, 
niid  there  was  not  mueh  change  from  Arhat  was  found  in  the  urine  liiree  weeks  pi-e- 
viously.  At  this  time  the  urine  again  became  scanty,  and  the  cpdema  and  jiallor  re- 
turned, hut  she  did  nut  com  plain  of  atiy  discomfort.  An  examination  of  the  urine 
eight  wc^oks  later  showed  it  to  he  palttand  cloudy,  the  reaction  acid*  the  &|iecific  ^pfivity 
1018,  and  that  it  contained  consiilerable  sediment*  and  sdlmmin  0.2*'i^  of  one  per  cent 
The  sediment  consisted  chiefly  of  hyaline  casts  of  medium  and  small  diameter,  imtny 
of  them  having  renal  cells  and  fa  I  adberi^nU  There  were  also  a  few  finely  irninuliLr 
casts,  considerable  abnonual  blood,  free  fat,  fiitly  renal  celts,  epif helium,  li*ucucyt<^^ 
and  occasionally  blood,  epithelial,  and  fatty  casts. 


ACUTE  PYELITIS  AND  PYELONEPHRITIS. 

Etiology. — Pyelitis  k  mi  iiiflaniiiiafion  nf  the  mucous  niemlirane  lininp 
the  pelvis  of  tiie  kidney.  Alter  tliu  pyeliliK  hm  lasled  for  a  lime,  the  sulw 
stance  of  the  kidney  may  be  involved  and  pyelonephritis  resuils.  The 
most  common  cause  is  the  exeretion  of  uric  aeid  by  the  kidney,  or  pelvic 
calculi.  It  may  also  be  due  to  an  extension  upwanl  of  gooorrliam  ur 
cystitis  from  the  ureter  and  bladder,  ur  to  tiiJiereulosis  of  the  kidney,  ur  to 
mali^natit  ^'ro^vths.  Tliere  is  also  an  infectious  form  wliich  may  appear 
in  the  acute  infectious  fevers,  such  fts  scarlet  fever,  tyfihoid,  r>r  malaria. 
Pyelitis  due  to  a  loral  cause  h  usually  unilateraL  The  fnrm  whieh  a|i- 
pears  as  a  couipHcation  in  fevers  is  usiialiy  bilateral.  Aji  acute  pyeio- 
neiilmtis  md  iofrefpiently  follows  exp(»sure  In  cold  or  wet, 

rATH0LO(;v,- — The  aciit*- 1  ases  show  aii  acute  catarrhal  intlannnatinii  of 
the  mucous  nietnbrane  of  the  pelvis  oi'  the  kidney.  In  clminjc  eases 
there  is  thickeniujjr  of  the  membrane  and  occa^itnially  a  coTrsi<h*nil>le 
accumtilation  oT  pus.  lu  jiyelonephritis  the  suppurative  pnicesti  extends 
into  lite  kidney  itisell" 

Symptoms. — hi  an  acute  attack  of  the  disease,  s;ut !»  as  is  caus<Ht  by 
uric  acid  or  a  calculus,  there  an?  often  local  puin,  chilfs,  iuut  frver.  TypJ- 
cal  attacks  of  n*ual  colif,  with  vojoitinKt  pain,  and  iidcTniilhrrit  fever,  luay 
occur,  HEFUiaturia  may  be  an  early  symptom.  Micturilton  is  frequent. 
If  the  condiliun  be  due  to  tuberculosis,  maliifnant  ij^r^ivvths,  nr  ahsres^ 
of  llie  kidot'V,  Ihun*  will  hv  nior<^  tjv  less  cachexia  and  eiiutciation..  m 
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thcri*  may  be  local  pain  ami  tentlfmess.  Pyuria  is  often  the  only  symp- 
Uni\  ill  Ihe  aujt^s  ooijii>lk'atiirn'  a**ute  in  tedious  diseasos.  Leucocytosis  is 
genemlly  present 

IVtm, — The  diagnosis  is  made  frnni  the  examination  or  the  urine,  the 
charaeleristies  of  whirl  i  vai*y  aerordinir  to  the  extent  to  winch  the  in  Ham- 
malion  involvt.-s  the  parenchyma  <*f  ttie  kidney.  Tlie  quantity  of  urine 
excreted  fs  small  The  color  is  tii^h,  smoky,  or  blood-red,  according  to 
the  amount  o*"  blood  jvresent,  Tlie  specifit*  ^'ravity  is  generally  hi^h  and 
Uie  total  solids  alBolntely  diminislieil,  but  relatively  increased-  The  quan- 
lity  of  albumin  varies  from  a  tmce  to  one-fourth  or  to  one-half  of  one  per 
cent,  or  even  hifrher,  depending  U]»un  tlie  seventy  of  the  involvement  of 
tlie  kidney  itself.  The  microscopic  examination  sliows  sometimes  the 
wliole  tield  to  be  filled  with  pus-corpuscles,  at  other  times  the  pus  is 
in  clumps;  there  are  also  present  small  round  cells  wilh  singrle  nuclei^ 
from  the  pelvis  i)r  from  tlie  kidney,  and  more  or  less  blood.  The  diag- 
nostic cell  of  pyelitis  is  the  ''  caudate  cell,"'  which  is  a  sniall  cell  about  the 
size  of  a  renaJ  cell,  having  a  single  nucleus  and  a  tail  These  cells  come 
from  the  superficial  layers  of  the  pelvis  of  the  kidney,  and  may  disappear 
from  the  sediment  as  the  indamniatory  process  becomes  subacute  or 
chronic,  if  the  kidney  is  aJTected  there  are  casts  of  various  kinds,  hya* 
line,  gi-anular,  eiiitluOial,  and  blood.  The  casts  may  be  hanl  to  find  if 
the  field  is  filled  with  pus.  The  presence  of  tubercl*:  bacilli  in  the  sedi* 
menl,  shown  by  appropriate  methods  of  slainmg,  establishes  the  diagnosis 
of  tuberculosis*  The  tuberculin  test  may  be  used  with  advantage.  When 
calculi  are  present  ihey  usually  cause  local  pain  and  tenderness  and  h^ema- 
turia,  and  occasionally  attacks  of  renal  colic.  In  the  freshly  passed  urine, 
uric  acid  is  often  present  in  lli<^  sediment  in  the  form  of  irregular  spicu- 
lated  cr>'stals, 

DIAti^o?jIs. — Ne\v  growths  are  more  api  lu  produce  lieniorrhages  than 
pus.  Pyelitis  may  usually  be  distinguished  from  cystitis  by  tlie  historj , 
acid  reaction  of  tlic^  nrine,  the  jtresence  of  caudati-  and  round  pelvic  cells 
in  large  numbers,  and  the  loral  signs*  In  cystitis,  on  tlie  other  hand, 
then"  is  generally  vesicle  pain  and  tenesmus,  an  alkaline  urine,  and  large 
numbei-s  of  S(|uamous  ant|  proslalir  cells.  It  may  hi>  i-onfirmed  by  the 
aid  rjf  the  cystoscope.  (.'atheteris'iition  of  the  un^tei"s  in  older  children, 
when  possible,  is  of  great  aid  in  making  a  definite  diagnosis. 

Phookosis.' — The  prognosis  depends  upon  lh*>  cause.  In  malignant 
growths  it  i?  fatal*  This  is  true  to  a  greater  or  less  degn>e  when  the  tubercle 
bacillus  is  the  cause  of  the  disease,  as  in  almost  every  case  tiiben^ulosts  is 
jin'sent  somewhere  else  in  the  body*  Wlien  uric  acid  ur  a  calculus  is  the 
cause,  the  prognosis  is  more  favorable  under  appropriate  treatment 

Tre.4TMENT.^ — Uric  a*'i<h  if  jin'Sent  should  l>e  treated  by  neutralizing  the 
acidity  of  the  urine,  by  placing  the  child  upon  a  mild  and  unirritating  diet, 
suf'h  as  milk,  and  by  making  it  drink  freely  uf  water.  Potassium  citrah* 
Khould  ))f  used  let  neutralize  i^xressive  acidity  of  the  urine,  or  b<m?,oit*  acid 
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if  tilt*  uriiH*  is  alkaline.     Either  may  be  i^ven  m  doses  uf  froiii  0.1*2  l^ 
0,30  gramnio  (2  to  5  gi'ains)  tliree  or  four  times  daily  in  from  one  to  four 
ounces  of  water.      Operative  treatment  is  at  limes  called   for  wtieii  a 
calculus  is  preseoL 

OKEIONIO  PYULmS. 

ETioLotiY,— C'lironic  pyelitis  may  occur  from  a  number  of  causes,  such 
as  tuberculosis,  as  a  result  of  acute  pyelitis  from  any  cause,  frnm  irrila* 
tion  of  crystals  and  calculi,  especially  when  the  outflow  of  tin-  iiriijc 
through  the  ureter  is  obstructed,  and  from  a  movable  kidney. 

Stmftoms.^ — ^The  symptoms  depend  lai^ely  ujion  the  cause  and  the 
manner  in  which  the  disease  develops*  There  are  often  no  symptoms  at 
all,  anil  iv^kiin  we  may  havi*  those  of  acute  obslructioii  of  the  urine.  If 
there  is  retention  of  ims,  fever,  sweats,  leucocytosis,  and  renal  colic  result 
and  the  condition  is  spoken  of  as  pi/onrplirmis.  If  the  pus  is  discharjjed 
uito  the  bladder,  those  symptums  rapidly  subside,  returnin^ir  if  the  reten- 
tion recurs. 

Unm\ — The  urine  is  snmewlial  diminished  in  amount,  pale,  and  very 
turbid,  slightly  acid  in  read  ion,  of  low  specific  gravity,  and  with  the 
noniial  solids  dinunished  both  £d>solutely  ami  relatively*  The  albumin 
varies  fn>m  a  slight  trace  to  0.1  percent  The  sediment  is  chiefly  lit- 
generated  pus,  wilh  possibly  a  few  blood-globules.  Casts  of  Un^  diameter 
from  the  strai^^ht  tubules  are  generally  [iresent,  but  are  hard  to  find. 
The  presence  of  crystals  may  eiialile  us  to  diagnosticate  a  pyelitis  due  to 
calculus,  but  concretions  may  exist  without  the  crj^stals  appearing  in  the 
urine.  In  all  cases  of  chrojuc  pyelitis  the  urine  should  be  exaiiuiied  for 
tubercle  bacilli. 

Phogsosis, — The  prt^nosis  depends  upon  the  cause.  If  tlie  cause  is 
removable  and  the  involvement  of  the  kidney  is  not  severe,  recovery  may 
be  expected. 

Theatment. — ^The  medical  treatment  is  essentially  the  same  a^  in  acute 
pyelitis,  but  the  case  should  be  refen*ed  to  tlie  sui'geon  if  there  is  a 
reasonable  chance  of  removing  the  cause  by  operation. 


PERINEPHRinS. 

Perinephritis  is  an  inflammation  in  the  connective  tissue  about  the 
kidney.  It  may  end  in  resolution  or  suppuration,  it  has  Iieen  con- 
founded  not  iufrp{(uently  with  hip  disease  or  verlebral  caries.  The  most 
important  paper  on  perlnephrilLs  in  children  was  published  bi  1880  by 
Gibney,  ^\  ho  reported  twenty-eight  cases. 

Etiology  akd  Patholoht. — ^Perinephritis  in  childn^?n  may  be  secondar>' 
to  suppuration  in  ttie  kidney,  such  as  results  from  calculi  or  tnbercnlosia, 
or  to  disease  of  the  suprartMial  capsules  or  to  trauma.  It  is  more  fr**- 
quently  primary*  The  cellular  tissue  about  the  kidney  becomt^  inflanitHl, 
and  in  the  majority  of  cases  suppuration  occurs.  The  pus  may  disctmrge 
outwanl  in  tlie  ileo-costal  space,  or  Into  the  pleura  or  bowet 
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SyMPTfJMs. — The  cHi£^i4  may  ho  Hvnie  or  rhronk.  In  the  acute  case 
there  is  hi|,'li  fuver,  orti-n  willi  a  (^liill.  Thei\^  is  usually  gastrk-  disturbaiin 
and  the  cnnstitiilional  symptoius  may  be  very  st'%"ere.  Tlie  bowels  ai'c 
constipated  at  lintes.  There  is  usually  loail  patn  referret!  either  to  the 
hip  or  small  of  ttie  baik.  The  S[)ine  is  painful  and  ripd,  ami  the  leg:  on 
tile  same  side  i;^  drawn  up  as  the  movement  of  extensinu  i.s  productive 
of  |>ain.  Genenil  movements  of  the  body  are  instinctively  avoided  by 
the  patient.  There  is  tenderness  antl  resistance  in  Hie  lumbar  n^on, 
and  later  a  tumiir  ajipetu's,  in  which  deep  fluctuation  may  sometimes  be 
obtained.  The  size  of  the  abscess  niay  be  very  large.  The  cases  which 
disci lar^'e  into  ttie  pteum  are  uisually  di^mnsticaled  as  empyema.  The 
eluiracter  of  the  urine  is  rarely  atVeeted.  The  condition  runs  il^j  course 
in  from  a  few  weeks  to  six  jnontlis. 

DiAii\osis. — nip  disease  U  likely  to  be  confused  witti  perinephritis,  l>ut 
the  diagnosis  is  easy  alter  careful  examinaiioiu  In  hip  disease  liie  pro- 
cess is  nujch  more  chronic,  and  the  defornuty  is  produced  insidiously. 
Moreover,  the  pain  is  lower  down,  and  there  is  tenderness  over  the  joints. 
There  is  linutatftvn  of  all  the  movements  of  the  tup  instead  of  extension 
alone. 

C       Perinephritis  may  give  local  signs  similar  to  psoas  abscess  from  spinal 
cades,  but  tiie  etiaracteristic  changes  and  deformity  of  ttie  lumbar  verte- 
teffi  are  tibsent, 
Perineptiritis  may  be  confused  with   typhoid  fever  when  the  consti- 
tutional disturbance  is  severe  and  prolonged  and  the  local  signs  develop 
^-slowly. 

^p       Prognosis. — The   primar\"  (*ases  almost  always  eiui  in  complete  re- 
covery.    Peritonitis   from  rupture   of  the   abscess   is    the  most  serious 
^^  com  plica  tion> 

IP       TkiLvTMENT.^ — The  treatment   is   suiigicaL     Rest  in  bed  and  hot  local 
applications  are  first  indicated,  and  later  incision  with  free  drainage  of  the 
scess. 
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HYDRONEPHROSIR 

Hydronephrosis  is  a  condition  in  wiiich  llie  pelvis  and  calyces  of  the 
idney  are  dilated  with  11  aid  as  a  result  of  an  obstruction  to  the  outflow 
of  urine. 

ETTouxa% — Hydronef dirnsis  may  be  cong*mital,  in  which  case  it  may ' 
iH'  due  to  constriction  of  the  ureter.  Both  kidneys  may  be  affected,  but 
iially  only  one  is  involved.  When  acquired  it  generally  affects  but  one 
kidney,  and  may  be  caused  by  obstrnction  of  urine  either  fwm  above^ 
such  as  may  occur  from  an  impacted  calculus  in  Ifie  hifns  of  the  kidney 
or  in  the  ui^ethni,  or  fn>m  below  by  the  pressure  from  a  tumor  or  from  en- 
lar^'ed  mesenteric  f?lunds.  The  effects  are  mechanical,  and  are  due  to  the 
pressure  on  the  kidney  tif  the  retained  (kud,  wliit  !i  leads  to  the  gradual 
absorption  of  the  piirenciiyma  of  tiie  kidney.     Tliese  tumoi^  sometimes 
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acquire  a  large  size.    Th{?y  are  frequenUy  associated  with  other  d€ 
or  deij^'eneralian  of  tho  kidney, 

Symptums.^ — The  iiiaiii  syniploin  of  hydroneplirosis  ii?  ttie  presc'fl 
of  ail  ahdoniinal  tumor  conuertod  with  the  kidney.  When  the  tumor  has 
frrown  suilicieiilly  lai^c,  tluetiiation  can  usually  be  deteeted,  and  itapita-* 
tiun  gives  a  fluid  whicti  ordioariiy  contains  urea.  Subjective  syniptomsan! 
usually  absent  and  urinary  signs  arc  rare.  If  only  one  kidney  is  affecleil 
the  other  performs  ttie  function  of  both,  and  the  genera!  condition  of  tht 
child  may  remain  good.  When  both  kidneys  are  atl'ected,  Hfe  is  usually  tot 
short  for  the  development  of  a  tumor,  and  the  condition  is  not 

F*HOGNosii5. — Bilateral  cases  are  usually  fatal  within  a  year.  If 
one  kidney  is  involved  operation  gives  the  only  hope  of  relief. 

Trkatwest. — ^Tlie  ti^atment  is  sui^gicaL     Total  excision  of  the  kid 
has  given  better  results  than  incision  and  draiuB^e, 

MALIQ^ANT  GROWTHS  AJSTD  ENI^ARGEMEKT. 

Tumors  of  the  kidney  are  more  common  in  tlie  child  than  in 
adult.     They  are  almost  always   primary  and  usually  rnaJiirnanl- 
simple  adenomata  are  i>robably  equally  common  in  both,  but  ttie  chiU 
is  much  more  liable  to  carcinomata  and  sarcomata  than   is  the  ad 
Sarcomata  are  the  most  common  in  the  first  five  years  of  life,  and  usu: 
occur  in  one  kidney. 

Symftom^s  and  DtAGNosis*^ — The  diagnosis  depends  upon  the  recognti 
of  a  tumor  of  the  kidney,  tlie  hematuria,  and  the  progressivt*  emariatjoii' 
and  cauhexia  which  arise*     At  times  there  is  pain,  but,  as  a  rule,  j*iiin  j 
absent.     The  urine  somehmes  gives  evidence  of  a  pyelo-nephritk  ;  hapni 
tuna  and  albumiunria  usually  occur  at  intervals  late  in  the  dbease,  all 
time  when  the  tujuor  can  be  felt  through  the  abdominal  wall.     The  tunv 
are  frequently  of  lai^e  size  and  rapid  gro^vtll.     They  may  cause  syuiptorus 
by  compression  of  the  lungs,  vena  cava,  or  bowels.     Ascites  is  someti 
prest^nt,  and  very  rarely  general  peritonitis.     Some  of  the  rharaeteristi 
of  a  tumor  of  the  kidney  are  that  it  is  hR-ated  in  the  hypo^'astrit 
lumbar  regions,  is  deep-seated,  and  is  not  so  commonly  to  be  felt  in  tli** 
uuibilical  region  as  are  tumors  of  the  retro-peritoneal  glands.     The  turjior 
is  irregularly  rounded,  and  usually  does  nol  liave  a  well-marked  be>nl 
such  as  is  found  in  enlaiigement  of  the  spleen  and  liver.     In  these 
of  sarcomata  of  the  kidney  the  health  a(  first  is  of! en  not  rrjurti  afTedei 
but  there  are  progressive  emaciation  and  enlargement  of  the  abdontel 
commonly  without  pain.     Malignant  growths  of  the  kidney  may  be  col 
fused  with  hydronephrosis. 

Phogkosjs. — The  prognosis  is  very  unfavorable,  although  tenqMinu 
relief  is  sometimes  obtained  by  means  of  suiTgital  interference* 

THEATM£!rr.^ — ^The  treatment  is  essentially  operative.  The  total  m 
lality  of  the  opemtion,  including  cases  of  recurrence  willi  death, 
over  seventy-tive  per  cent. 
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DISEASES   OF  THE   BLADDEH   AND   GEXITAI^. 

DISEASES  OF  THE  BLADDER  AND  GENITALS. 

AOcrrE  OYSTms, 

Acute  cystitis  is  not  a  common  aifedion  in  ijiTancy  and  cliildhood, 

ETioLOfiY, — It  may  hv  eausud  by  a  vesical  caleulus^  by  irritants,  sunh 
as  turpentine,  and  also  occasionally  by  the  extension  of  infection  tiirough 
the  j^enital  tract.  It  is  not  an  infrequent  complication  of  typlioid  fever 
from  direct  infection  by  the  bacteria  whicli  are  eliminated  by  ihe  urine. 
Gonnrrha^a  and  infections  by  the  pyogenic  oi^anisnis  are  direct  causes  of 
acute  cystitis.     It  is  more  common  in  giris  than  iji  Ixiys, 

Symptoms, — The  symptoms  of  acute  cystitis  in  children  do  not  differ 
from  those  which  are  met  with  in  the  adnlt.  The  chief  symptom  is  fre- 
quent and  painful  micturition.  This  loi'al  symptom  is  usually  accom- 
panied by  fever,  which  may  be  high,  and  by  generaJ  symptoms  of  malaise, 
fretfulness,  and  crying  from  vesical  pain  arid  tenesmus.  The  urine  is 
passed  in  small  quantities,  and,  as  a  rule,  is  of  a  reddish  color  at  first, 
and  gradually  becomes  of  a  lighter  color.  The  specific  gravity  is  high. 
When  freshly  passed  it  is  acid,  but  it  quickly  becomes  alkaline;  there  is  a 
heavy  sediment,  and  it  contains  a  trace  of  albumin.  Microscopic  exajni- 
nation  sliows  chiefiy  pus  in  lai^^e  quantities,  squamous  epithelium,  and 
some  blood.  To  establish  the  diagnosis  in  females  it  is  necessary  to  ob- 
tain the  urine  by  the  catheter,  or  first  to  wash  out  the  vagina  thoroughly, 
as  the  epithelium  of  the  vagina  and  that  of  the  bladder  are  very  similar. 

Prognosis. — ^The  prognosis  of  acute  cysUUs  is^  good  after  the  removal 
of  the  cause. 

Treatment. — The  especial  cause  of  the  attack  must  be  looked  for,  and 
removed  if  possible-  The  child  should  be  kept  perfectly  quiet  in  bed, 
and  should  be  made  to  drink  a  great  deal  of  water.  The  diet  should  be 
of  milk.  In  the  acute  cystitis  occurring  in  the  course  of  typhoid  fever, 
urotropin  in  doses  of  from  0.06  to  0.32  granune  (1  to  5  grains)  four  times 
a  day  acts  almost  as  a  specific  in  from  four  to  seven  days.  In  cystitis  due 
to  otiier  causes  it  in  not  so  serviceable,  except  as  a  prt'Ventive  of  fer- 
mentation  of  urine  within  tlie  bladder.     Sedatives  should  be  used  freely, 

CHRONIO  OYSTOTLS. 

Etiology* — Chronic  cystitis  may  be  caused  in  children,  as  in  adults,  by 
a  vesical  calculus,  by  foreign  bodies  in  the  bladder,  by  tumors,  by  papil- 
lomata,  and  by  tuberculosis.  The  nuclei  of  the  calculi  are  generally 
composed  of  uric  acid,  upon  which  phosphates  are  precipitated  in  alkaline 
urine,  and  this  deposition  is  favored  by  the  accompanying  catarrhal  in- 
flammation. 

Symptoms. — Micturition  is  frequent  and  at  times  painful,  Lpater  there 
may  be  a  ccjustant  dribbling  of  uriiie,  giving  rise  to  an  offensive  amnio- 
niacal  odor  and  causing  irritation  about  the  genitals.  When  there  is  a 
calculus  in  tlie  bladder  the  stream  is  ofl:en  suddenly  interrupted  during 
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Tiiiclurition,  aud  the  pain  is  more  severe*  Prolapse  of  the  reeluni  h  not 
iinet>inmon  with  slone.  In  addition  to  these  local  syinplonis  there  are 
general  synipionis  of  anteniia  and  loss  of  weight.  The  urine  is  atiimo- 
niacal,  olfensive  in  odor,  aufl  turbid,  has  a  heavy  ropy  sediiiienU  and 
contains  a  tmre  of  albnniitu  Tlu^  s[*dirnetit  should  be  exanunefl  us  Sf)on 
as  possible  after  tlie  urine  k  passed,  because  the  amnion ia  whit  li  k 
produced  frofn  the  urea  disinte^^tes  tlie  cells.  The  examuiation  will 
show  a  larf?e  qnantily  of  jjus,  some  blood,  bladder-epithelium,  and  crystals 
of  triple  phosphate  ami  niiite  of  anintorjiujiu  Tubercle  bacilli  may  be 
found  in  the  urine  in  tnbercnlosis  of  the  bladder,  but  a  prolonged  and 
careful  search  is  often  necessary. 

PROiiNOs[s. — ^The  prognosis  of  chronic  cystitis  <lepemls  upon  tije  cans**, 
upon  the  length  of  tifue  durinj^  which  the  disease  has  persisted,  and  the 
presence  or  absence  of  a  secondarj^  infection  of  the  kidney. 

Treatment. — The  urine  should  be  diluted  by  giving  distilled  water  in 
lai^e  amount.  It  may  be  r<^nderi.*d  less  irritating  by  such  drug's  as  salol 
and  buchu,  and  Jess  alkaline  by  benzoate  of  sodium.  Urotropin  given  by 
the  mouth  has  yielded  excellent  results  by  disinfecting  the  urine  hi  tlie 
bladder  and  clieeking  alkaline  fermentation*  Waslujig  out  the  bladder 
with  weak  solutions  of  permatiganate  of  potash,  creoliu,  boracic  acid,  or 
lysol  is  tjf  use  in  many  cases^and  local  applications  may  be  made  in  luhi*r* 
culosis  of  the  oi'gan*  Operative  treatment  is  ijidicated  wht»n  a  cah-uhis  is 
causing  the  disturbance- 

At  times  it  is  exceedingly  difficult  to  determine  by  the  grmeral  symptoms 
whether  or  not  a  calculus  is  present  in  the  bladder,  Tlie  following  f-ase 
may  be  cited  as  an  illustratitin  ; 


A  boy,  B*?ven  years  old,  be^an  lo  have  pain  of  a  spuBmodic  elmnictor  in  Ihis  region 
of  the  bhilili^r  during  luirtiiritRiu.  hi  connecliori  with  the  pain  tlicre  w!is  a  sudden 
stoppage  (it  the  11m w  of  Iht*  urine  and  Ei  hf!aring-down  feeliriSj^^  in  the  redunu  ThtiM 
syiiipkniis  siiuulated  Ihuse  of  a  vt*sii'le  I'uhulus  so  diisfly  as  In  render  a  dUTer^jiiljal 
diagnoses  very  ditTjuiH.  The  lioy  was  of  a  nervnus  lemperamenl,  aud  was  mther 
aniemit%  hut  other  wise  \vi\a  well  and  stronjjj.  Nothing  ah  normal  wom  dt»lect»*0  ahout 
the  prepuce  or  the  rectum,  The  pain  was  so  annoying  and  caused  so  miirh  tr^jiiUk 
Ih 81 1  it  w as  d ee ni f*l  ad visah le  I o  have  the  bl adder  e x a ui in e d  fo r  slon e .  An  e x a u* i mi ih n i 
wjia  lutuie,  hut  iKitljing  ahmirmal  wusdelerted.  AHer  Ihia  a  decided  improvement  toot 
plticei  ttppartmUy  ctHUU^rted  wiUi  Uie  pst^^if^iug  of  Iht^  sound,  iirnl  Uie  buy  reixm'j^ij 
entirely  ulh^r  r<Miminiag  at  home  from  school  for  a  few  weeks  und  having  daily  oxercise 
in  the  open  lur. 

VUljVO-VAGINms. 

Vulvn-vaginitis  is  a  very  comnion  an'eerlion  in  litlle  girls.  It  arises 
fnitu  a  variety  ofiiTit^tions,  one  of  whieti  is  the  oxyuris  venjiienlaris.  In 
a  very  lar^e  number  of  cases  the  gunocoeeus  of  Neisser  has  been  funnd 
in  the  purulent  secretion.  The  gonocoeeus  was  found  in  all  of  six  eaises 
lately  treaied  at  the  Boston  Children's  Hospital,  The  disf*a*se  may  also 
arise  in  ehiUiren  who  are  very  nuieh  debihlated,  and  is  iiii*t  vvilti  at  times 


DISEASES   UF  THE   BLADUEH  xVXD  GENITALS. 


86d 


ill  scartt'l  [\j\'vr  and  in  measles,  Atrain,  it  is  not  infrequent  in  anemic 
girls,  ui  whom  it  uerurs  wit  lion  t  any  appurenl  eause* 

Pathology, — ^The  labia  htv  reddened  and  are  more  or  less  swollen* 
There  is  a  lliick,  pnrulenl  discharge  of  a  greenisli-yellow  color,  usually 
uilensive*  At  limes  there  is  more  or  less  exeorialiori  of  the  inner  surfaces 
of  llie  labia.  The  inguinal  glands  may  be  slightly  enlaiiy^ed  and  lender. 
The  urethra  is,  as  a  rule,  involvrtl  in  flu"  irritation,  and  is  swollen  and 
red. 

SttiiTOMs. — There  may  be  some  fever  in  the  early  stages  of  vulvo- 
vag^inilis.  Smarting  and  burning  are  usually  complained  ol^  but  at  times 
I  lie  staining  of  the  clothing  tirst  titills  attention  to  the  disease.  The 
children  ctnnmoidy  beconu'  pale  if  the  disease  persists  for  some  time. 
Micturition  is  painful  and  frequent  in  some  eases,  and  Ihc  disease  is  one 
of  the  many  causes  of  dysuria.  In  many  eases  the  r hildn.^n  apj>ear  to  be 
quite  well,  with  tlie  exception  of  the  local  condition.  A  positive  diagniKsis 
of  gonorrhoea  is  only  possible  by  means  of  a  niioroseopic  examination  of 
the  discltai^^e  after  staining  by  Gramas  method. 

Prognosis.— The  prognosis  is  good,  but  the  disease  \s  apt  to  be  pro- 
longed for  several  weeks  or  months.  Complications  may  arise  from  the 
intection  of  the  bladder,  uterus,  Fallopian  tubes,  inguinal  glands,  joints, 
or  conjunetivie.  In  fed  ion  of  the  conjunctivjB  and  utenis  is  common, 
infecUon  of  tlie  other  organs  is  much  less  so- 

Tbeatment. — Local  applications  to  the  vagina  constitute  tlie  only  satis- 
factory form  of  treatment.  Thb  is  dinicult  in  ycmng  children,  but  maybe 
accomplished  w  ith  a  soil  rubbt?r  catheter-  Such  solutions  as  boracic  acid 
1  to  40,  corrosive  sublimate  1  to  5000,  or  creolin  1  fo  500,  niay  be  used. 
In  some  severe  cases  local  appticalions  of  niti-ate  of  silver  1  or  2  per 
cent.,  or  proLatigol,  may  be  necessai'y.  The  labia  should  bt*  kept  sepa- 
rated by  absorbent  cotton,  and  the  parts  kept  drj"  and  covered  with  some 
miid  dusthjg-pow^der-  Absolute  cleanluiess  must  be  observed,  to  prevent 
infection  of  the  eyes  and  of  other  persons.  The  parts  should  be  pro- 
tected with  comprt*sses  held  ha  place  by  a  bandage,  winch  should  be 
woni  all  the  time,  and  the  compresses  should  be  frc^quently  changtHi  and 
bunied.  The  hnvels  used  fur  the  patient  should  not  be  left  lying  alx>ut, 
and  should  be  carefully  disinfected.  Tonic  trealment  is  sometimes  in di- 
caleth  The  urine  should  be  kept  dilute,  in  onier  to  avoid  irritating  the 
inflamed  surfaces,  and  any  complir-ating  cystitis  should  be  titrated.  During 
the  ai'tive  stage  of  tlie  disease  tlie  child  should  br  kept  as  quiet  as  pt>s- 
sible,  and  on  a  diet  of  nnlk. 

Whr*n  the  vuivo-Vc%nintis  is  caused  by  the  oxyuris  veiTnicularis, 
especial  rare  should  be  given  to  t-radicaling  the  parasite  from  the  rectum, 
as  described  on  page  830*  After  this  has  been  done,  the  vagina  is  readily 
freed  from  the  pai*asite  by  using  an  injection  of  wann  sweet  oil,  wliirli  is 
to  be  allowed  to  remain  for  thi^e  or  four  minutes,  the  vagina  tlien  being 
syringed  out  with  warm  water. 
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OBCHTTIS. 

Ordiilis,  or  inflammation  of  the  testis  proper,  occasionally  results  froin 
direct  injury,  much  more  rarely  from  infection  in  gonorrhcDa,  syphilis,  and 
tuberculosis.  When  present  it  is  commonly  accompanied  by  hydroc*.'lt\ 
The  orchitis  whicli  so  commonly  follows  mumps  in  the  adult  is  much  k^s 
common  in  children.  The  treatment  consists  in  support  of  the  testicle  by 
means  of  a  suspeiisorj'  or  of  a  bandage. 

EPiDrDYMrns. 

Acute  epididyniitis  may  be  caused  by  trauma  or  by  any  irritation  of 
the  mucous  meinbroiic  of  the  urethra.  In  lliis  disease  the  w  fiole  si'rotuiu 
is  apt  to  be  hot  and  tender,  and  the  child  is  in  ^eat  pain.  The  epi- 
flidymis  is  naicii  enlarjied  and  exquisitely  tender,  and  jnishes  tlie  l(*stis 
forward.  The  cord  is  often  implicated,  becoming'  enlarged  anrl  [lainfiil 
on  pressure. 

The  treatment  should  be  enei^getic,  as,  owmg  tu  the  swelling  of  th** 
tissues  ahout  the  testicle,  there  may  be  so  much  pressure  that  Uie  gland 
will  be  seriously  damaged,  although  the  subsequent  atrophy  may  not  de- 
clare itself  for  a  considerable  time.  The  cMld  should  be  kept  upon  his 
back  in  bed,  the  bowels  freed  with  a  cathartic,  and  a  series  of  hot  pouUices 
kept  upon  the  scrotum.  In  all  inflammations  of  the  testis  or  epididynns 
the  scrotum  should  be  placed  in  such  a  position  that  the  lower  end  of  the 
testicle  points  upward, 

TUMORS   OF   THE  TESTTOLE. 

In  addition  to  tubercular  disease  of  the  testis,  tumors  may  be  found 
in  infancy  and  in  early  childhood.  These  may  be  congenital  or  aci[uirt?d* 
The  corigetutal  tumor's  are  very  rare,  and  are  usually  of  the  demKiid 
\^ariety.  The  most  common  of  the  acquired  lurnors  are  carcinomata  and 
sarcomata,  which  are  very  malignant.  The  rapid  ^Towth  and  the  lajige 
size  of  this  variety  usually  render  Uie  diagnosis  easy, 

PHIMOSIS. 

In  early  life  there  appears  In  be  a  pliysioiogical  adhesion  of  the  pri^ 
puce  to  the  glaus  penis.  As  the  cliild  grows  older  these  adhesions 
normally  disappear.  When  tlie  adhesion  between  thi*  prepuce  and  the 
glnnsrt^mains  permanent  and  the  prepuce  is  verj'  ti^^ht,  the  condition  ^nves 
rise  to  various  symptmns.  Thus  the  escajje  of  the*  nrine  may  be*  me- 
chanically hindered,  and  the  urine  collecting  bi*hjnd  the  glans  may  give 
rise  to  irritation.  Smegma  is  also  apt  to  collect  aromid  the  corona.  In 
this  way  an  inilammutory  condition  of  the  prepuce  (posthitis)  or  of  tlie 
glans  (balanitis)  may  arise.  As  a  result  of  thiia  tlnTe  is  swelling,  and 
micturition  is  jjainful  and  diflicult  In  addition  to  these  loml  symptoms 
many  secondary  disturbances  arise  trom  the  hnal  n^flex  imlation.  Among 
these  are  nervous  phenomena  of  greater  or  less  degree,  sufh  as  insomnia 
or  convulsions.     Phimosis  may  lead  to  enuresis  and  masturbation. 
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In  all  casi^s  of  phimosis  Int*al  treatmont  is  indicated,  and  may  be  by 
dilalation,  incision,  or  dnurncision, — the  latter  bmng  the  most  radical  and 
producing  the  best  n>sulis  for  complete  relief  from  the  morbid  condition. 
In  all  cases,  even  if  the  phimosis  is  very  slight,  mechanical  interference 
should  be  persisted  in  until  absolute  cleanliness  can  be  secured,  for  in 
this  way  only  will  entire  relief  from  the  local  and  reflex  symptoms  be 
obtained. 

ENURESES. 

Enuresis  (iTM^rnHnerwe  of  uriTie)  is  a  condition  in  which  there  is  an 
involuntary  dischaiige  of  the  urine-  It  may  be  continuous  or  periodic. 
H  may  also  be  diurnal,  nocturnal,  or  both*  It  is  of  very  frequent  occur- 
rence in  infancy  and  early  childhood.  It  is  a  symptom  rather  than  a 
disease,  and  in  most  castas  is  a  true  neurosis,  Durinfjrilie  first  year  of  life 
the  infant  has  not  learned  to  assume  control  of  the  mechanism  of  mictu- 
rition, but  during  the  second  year  this  control  is  usually  attained  at  an 
earlier  or  a  later  period  according  to  the  individual 

Etiology.— The  causes  of  enuresis  may  be  organic  or  functional,  the 
latter  in  all  probability  being  very  commonly  of  a  reilex  nature. 

Organic  Enureaifl. — The  oi^ganic  causes  comprise  sut^h  malforma- 
tions as  small  ureters,  a  small  bladder,  exstrophy  of  the  bladder,  and 
hypospadias.  Enuresis  may  also  be  caused  by  central  lesions  of  the 
brain  and  cord,  such  as  brain  tumor,  idiocy,  or  injurj^  to  the  cord.  The 
prognosis  and  treatnu^ut  of  these  organic  cases  of  enuresis  vary  according 
to  the  conditions  whicli  cause  them,  and  need  not  be  considered  here. 

Functional  Enuresis. — In  a  lai^e  number  of  castas  the  children  are 
of  a  highly  nerv^ous  temperament,  but  enuresis  is  also  often  present  in 
cliildrcn  who  otherwise  do  not  show  any  nervous  symptoms.  As  has 
been  stated  by  Rachford  in  an  admirable  paper  on  this  subject,  this 
condition  may  depend  upon  (1)  irritable  and  unstable  nerve-centres, 
(2)  anaemia  willi  malnutrition,  and  (3)  reflex  simulation  of  certain 
nerve-centn>s  in  the  lumbar  cord.  The  longitudinal  and  cin  ular  mus- 
cular fibres  of  ttie  bladder,  which  by  their  contraction  empty  the 
bladder,  are  innenated  by  sensory  aiui  motor  nerves  from  the  lumbar 
r^on  of  the  cord,  and  the  external  sphincter  in  the  prostatic  portion 
of  the  urethra,  wliich  by  its  contraction  prevents  the  escape  of  urine 
from  the  bladder,  is  also  innen^ated  by  sensory  and  motor  nen^es  from 
the  lumbar  cord.  The  reseaiThes  of  Von  Zeissl  show  the  manner  in 
which  reflex  causes  may  act  in  starting  or  checking  the  flow  of  tlie  urine. 
Thus,  a  reflex  carried  to  the  proper  centre  in  the  luuibar  cord  would, 
through  the  motor  fibres  f"f  the  erector  nen^e,  contract  the  muscular  coat 
of  the  bladder,  and  through  Ihe  inhibitory  fibres  of  the  same  nerve  relax 
the  sphincter  vesicje.  In  this  manner  the  urine  which  is  being  expelled 
by  the  contmcting  bladder  is  allowed  to  pass  without  hinderance  through 
the  relaxed  sphincter  vesicse,  it  is  also  to  be  remembered  that  tlie  act 
■    of  urination  is  in  part  under  Uie  control  of  the  will.     Admitting  these 
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anatomical  and  psychical  lacts,  it  i??  easily  understootl  liuw  Uie  eaus^ 
which  produce  t^n uresis  may  act  in  two  ways :  either  directly  on  Uie 
ceiitrtis  in  llie  lunihar  rord,  makitij.'  them  more  irritable  or  unstable,  ami 
in  that  way  iacreasiug  their  reflex  excitaljiiity,  ur  indircx'tly  through  ex- 
aggerated reflex  causes  that  aftect  both  aceeleratory  and  inhibitory  inlly- 
ences  sent  to  the  bladder.  These  intluences  may  be  psychic,  origijmUn| 
in  the  brain,  or  niay  Ix^  tlie  result  of  external  irritation  originating  iu  or 
near  the  bladder  itself. 

There  is  also  during  childhood  a  lack  of  development  of  ttie  cenlres 
of  uihibitory  reflex  acts,  anrl  in  this  way  the  muscular  fibres  of  Ute 
bladder,  liaving  no  inhibitory  resiraint,  are  excited  to  action  by  even  so 
slight  a  reflex  cause  as  a  small  quantity  of  urine  in  tlie  bladder.  For  llm 
reason  enuresis  is  a  normal  condition  dm'ini^''  infancy,  and  ceases  when  Ihe 
child's  inhibitory  mechanism  is  uiore  developed  (Soltmann).  The  inhibi- 
tory influence  of  the  will  is  in  abeyance  during  deep  slumber,  and  noc- 
turnal incoidhience  is  therefore  more  frequent  than  diumah  In  any 
diseases  which  are  accompanied  by  ana^nna  and  malnutrition  the  rellei 
irritability  of  the  lumbar  nerve-centres  is  much  increased  and  enurt*sis 
may  resulL  Reflex  enuresis  may  be  caused  by  irritation  in  any  portion 
of  the  genito-urinary  tract,  as  by  a  vesical  calculus,  cystitis,  vuhiUs* 
phimosis,  very  acid  urine,  and  over-lilling  of  tlie  bladder,  as  in  diabeles, 
or  by  an  irritation  of  some  neigliboring  part,  such  as  may  arise  from  a 
fissure,  polypus,  or  the  oxyuris  vermicularis  in  the  rectum. 

Symptoms. — As  a  symptom,  enuresis  is  simpiy  the  involuntary  empty- 
ing of  the  bladder* 

Prognosis. — Tin*  pn)gnasis  of  enuresis  varies  greally,  according  lu  the 
cause  and  the  individual.  It  is  usually  hopeless  when  il  depends  on 
disease  of  the  brain  or  cord*  In  a  langt*  number  of  cases  the  enured 
lasts  for  only  a  short  time,  but  in  some  cases  it  may  continue  Ihrou^liout 
childhood ;  almost  invariably^  however,  il  ceases  between  the  twelflh  and 
the  fuurleejilh  year.  The  cases  in  which  enuresis  does  not  disappear  at 
puberty  are  nearly  always  in  girls* 

Treatjuiixt.^ — The  Imatnjeid  of  this  functional  form  of  enuresis  i^  oflen 
prolonged  and  very  unsaiistattory.  According  to  my  experience,  hi  quite 
a  number  of  cases  the  disease  is  intrat^table  and  is  not  affected  by  any 
treatmeni  whatever,  the  hidividiial  tinally  n^cmering  without  Irealment, 
Sometimes  a  habit  *»f  incontinence  seems  to  Imve  formed  which  continues 
after  the  removal  of  the  original  exciting  cause.  After  a  caroftd  examination 
has  shown  (hat  no  tnallVjrmation  or  ceiilraf  nen^'ous  lesion  is  present,  the 
urine  should  Ik*  examined,  to  determine  if  it  is  abnoruially  acid.  UTien 
this  is  found  to  be  the  cause  of  the  irritation,  a  rapid  cure  can  be  effecled 
in  some  cases  by  siiuply  diluting  the  urine.  In  females,  especially  when 
there  is  irritation  around  the  meatus  urinarins,  local  a(»plieatifms  an*  of 
great  service,  and  in  Si>me  cases  dilatation  of  the  urethra  will  pmduce  a 
permanent  cure.     When  phimosis  is  present,  relief  has  sometinu's  been 
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obUiineti  by  (nn:uincision.  Tlie  bnwels  should  be  rejnilaled,  litll**  nr  no 
Uuid  should  be  i^ivon  after  tlvo  km,,  afid  it  is  well  to  have  llie  ('hild  jjuss  its 
vvattT  jost  bi^fore  going  to  sleep,  and  to  rouse  it  in  the  ndddle  of  the  idglil 
in  order  i\mt  it  may  empty  ils  blatlder.  The  foot  of  the  bed  shoiilil  h*^ 
raised,  iu  order  I  hat  tlje  uriiie  shall  not  irritate  the  neck  of  Uie  bla^lder. 
There  is  no* especial  drug  which  in  my  experience  can  be  relied  upon  in 
curing  enuresis.  Attention  to  ^^eneral  hy^ene  is  important.  Plenty  of 
sleep  and  a  shiiple  diet  should  he  insisted  upon.  Punishment  of  tlie 
child  is  usually  iiarmful,  and  should  never  be  allowed.  When  tJic  ehil- 
dren  are  ana?nnc  and  debilitated,  iron  and  nnx  vnnnca  are  uidieated. 
Whefi  there  is  excessive  irrilability  of  the  nerve-centrea,  belladonna  and 
atropine  are  at  limes  etjficient  in  reUeving  this  condition;  but  in  many 

^isises  they  fail  to  produce  beneticial  results  even  when  given  in  toxic 
doses,  Faradisni  applied  to  tlie  perineum  or  to  the  base  of  tin*  sacrum 
and  to  the  symphysis  pubis  is  in  scune  cases  beneficial.  If  Hie  bladder 
is  contracted*  daily  dilatation  up  to  the  normal  size  with  warm  water  may 
TJ^  effectual.     There  is,  however,  no  routine  treatment  for  enuresis, 

^Bm^  tBse  should  be  studied  closedy,  ajid  in  many  instances  when  the  es- 
pecial cause  of  the  condition  has  been  found  the  enuresis  can  be  relieved. 


I 
I 


MASTURBATION. 

Masturbation  fe  one  of  the  injurious  liabits  of  early  life.  It  is  most 
frequently  practised  duriitj^  the  later  periods  of  childhood,  especially  be- 
tween the  tenth  and  fifteenth  years.  It  may,  liowever,  become  a  hid>it  at 
any  age,  even  in  infaids  of  one  year. 

The  incitinir  cause  may  be  some  local  irritation,  such  as  intestinal  para- 
sites, concentrated  and  very  acid  urine,  phimosis,  balanitis,  v^i^iitis,  and 
a  long  prepuce.  It  may  also  l)e  Ittculcated  by  the  indiscreet  handling  of 
the  genitals  by  nurse-maids.  Not  hifrequently  the  hahit  is  started  from 
imitaHon  rjf  other  i^hilrlren. 

Then*  are  no  cliaracterisUc  sjmptoms  by  which  one  can  judge  as  to 
whether  a  child  is  a  victim  of  ftiis  habit.  The  pallor,  ana*mia^  dark  rings 
under  Ihe  eyes,  heailaclies,  and  embaiTassrmnd  vvliich  are  sometimes  men- 
tioned as  distinctive  signs,  are  conmion  to  so  many  other  conditions  that 
they  are  not  sulTicienl  evidence  on  which  to  make  a  diagnosis.  Mastur- 
bation Ls  stated  by  some  writers  bi  be  a  direr-t  cause  of  insajiity. 

The  diagnosis  (»f  nicisturhndion  should  only  be  iimdr  wiicn  the  child 
has  actually  been  obsened  h>  practise  the  Iiabit  on  several  occasions. 

The  treatment  in  young  infants  consists  in  mechanical  restraint,  the 
hands  and  legs  being  so  tied  that  tlie  art  becomes  unpossible.  In  older 
children  strict  surveillance  should  be  kept,  Punislnnefd  siiould  be 
avoided,  MoraJ  persuasion,  diversion  of  the  mind,  exercise,  bathing  with 
cold  water,  diet,  and  general  liygiene  are  the  mmn  poirds  in  llic  treat- 
ment. In  sericms  cases  the  broiindes  may  b**  given.  Hypnotism  has 
proved  very  beneficial  in  many  of  these  ernes. 


DIVISION    XV. 

THE  BLOOD.    THE  LYMPH-NODES.    THE  DUCTLESS 

GLANDS. 


THE  BLOOD  IN  INFANCY  AND  CHILDHOOD, 
The  blood  rlues  not  niQrely  absorb  tht*  waste  material  from  Hit>  tfe- 
saes  and  cany  irusii  oxygeiialed  mate  rial  to  i*eplaee  if  :  it  plays  a  far 
greater  part  than  this  in  the  economy,  and  is  liitinmtely  connecti^rl  with 
many  diseases,  l>oth  through  its  corpuscular  elements  and  its  serum. 
An  immense  amount  of  labor  litis  been  expended  on  examinations  uf  (lie 
bloody  botli  chemical  and  microscopical,  In  adults,  but  our  Icnowledge  of 
the  blood  as  it  occui*s  in  pathological  conditions  in  infancy  and  in  early 
lite  is  still  VL^ry  incomplete  and  is  wanting  in  exactness. 

NoMExcLATURE. — The  foiiowiii^  nonienrlaiurei  with  its  acronipanying 
plate,  will  explain  the  terms  which  are  used  in  speaking  *»f  \\h*  varioy^ 
elements  of  Uie  blood  : 


KKD  COKFITSI  les 

(  Krvihivit'yteft. ) 

( 1 )  Neriui  iblttst* 

(2)  "M.^^nlohlastA  ... . 


(B)  Mioi\iWftsU 

t.  Mjt^rttcytes* .... 

8.  Mmcnjcytcs 

ur  M«?i;;iilf.K?yte8. 

WhITK    COBPCHCLIK 

L  LyniphoL-ytfti  .,,.,..,, 
iir  iiirmn  Tinmonucltiir. 
( Bjistiphiles. ) 

2,  Large  Mononucleur  mid 
Tni  nation  111  ...,,,,.. 
(BH*uphiles,) 
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Noniiul  fe4  c^rpuselis. ( Pl»tJp  XIL ) 

Nucl*5«tt*d  r*^l  CI irpubc  1*1*4.  .....,.*.....,...   ( Flmtt?  X  U*) 

SiKi?  f*f  trj'tlirv*cytes,  Unviug  n  sf^tm]]  dwply 

^tiiininjr   rnjfleuH., ....  ^ ..,,..,,,.,,... .   (  PIaI**  Xll    i 

Large  nurleaU^d  n^d  corpUAeltfe,  having  ft 
largt%  oftfiii  fr»ic" rented,  niirleu«|  slJiiniuji^ 
fittnlly. r. -'   (  PlfiU'   X  11  1 

Smiill  iiuclc?tti<?d  ri-d  {wrpu^cli*. 

Abmmniilly  stimll  **rytlifoeyk«, .......   (Pfeite  JCIL  > 

Almuniuilly  liirge  urythrtx'vU'*. 

AbnorrnaHy  shaped  erythfiwyiee {  PUt«  Ml, 

(LtHicuKytess- ) 

Round  nKUmnuoiraf  ri-lU  atHmt  ihr  *ixt5  of 
erythr*>cytf'Aj  with  fnliUlv  ^Unriini^  pnitc»- 
pln^tD.  Th«  tiucleti5^  fitiiius  dwply,  und 
fllk  nmrly  t!i«  whok  t^dL ' (Pkte  XII.) 

Cells  double  the  di8mc?t**r  t>f  erythn»i.\vk'* 
with  nvid,  Pf*uTid.  or  indeiiU-d  (inin*i- 
tioTiJin,  fuintly  stjttning  rtudi^us  filling  ti 
relnti  vely  Erimll  purt  of  the  celK , , .    ( l*tnt.    X  H  j 
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4.  Kosinaphiles 

(^Oxj^jhileB. ) 


or  JuFgo  moooiiyjctear 
neiitrophUes. 

{a)  Neutniphilic. . . , , 
[h]  EiiidnaplaUc ,..,,, 
L»Krf'fM:YTOiii» . . » , . . , 


BAiWJPaiLic, 

LCIDOFHILIC.  *«...».,,.... 

or  Eosinophilic, 

'IfEtJTIirjpHiLTf  ,,,    .,., 

PoLYt'lIROMATOPHILir  ,  ,  .  ,  . 
ilLIOWYTHiKMlA  .»,,,,,,,, 

H  JiMCiLYSlS  ,..,... ,  .  ,  . 

n,K^»tHII-oBI^  ., ,  .,,. 

H.KMOGLOBt^ JEMIA  ,.,♦,.-. 
H.EMOCiL0BmUflIA 


Considered  bj  most  olifitsr^'tifra  tby  tdUt^t 
variety  of  lh«  ieaeiKiyt*?^?.  The  nucLouj* 
»tJiin!i  with  ba>^ic  sUinK  ;  th<^  plHfiinji  sUins 
faintly  with  rifHitral  uiiiline  stabis^  und  the 
granules  stain  with  u  lumnbinulion  of  bnth 
llAslo  uhd  acid  liUiiiis^  and  lienui^  nra  etilW] 
jieutropljil(>.  Thu  nuelctiB  h  really  jwdy- 
mor|jhous,  th<nij;[h  pi>metiin(^  (appanMitly) 
bn>fct?n. _.,._.,..,. ',   (Plate  XTI.) 

Pnlymorphonucltsar  fell*  cbaract^Hzed  by 
the  preiM*nc*?  uf  btrjjje,  highly  rffmrtik* 
gmmilea  whiub  ^tuin  with  nil  acid  cidorinjij 
msitlor* *    tPlale  SII. ) 

Large,  nmiidH,  or  ovoid  cells  with  om  (sel- 
dom two)  Ifti^e  faintly  stHlning  nuelt^i. 
Th^  pliiJ^nia  is  fillod  with  a  mad  gfrunulps 
that  take  («)  a  neutral  ur  (b)  an  ftcid  etain  (  Plat*^  XIL) 

..., , .,. . ,  (Platti  XIl.) 

(Plate  ^IL) 

An  increase  in  the  whole  number  of  \gu* 
&icft&&f  or  ati  iiioreai^  in  the  iiroportion 
of  ut*y  tingle  vari<?tj. 

Stained  by  bu^ic  «tams. 

StAinud  by  acid  eiAiiLS. 

Htjuaed  by  neutral  staiiis. 
Taking  Oiore  than  one  stain. 
Reduction  in  numWr  of  erythrf^cnnes. 
Destruction  of  erythnx'ytes. 
Coloring  matter  of  tlie  bkM>d. 
Presence  of  hiwmrjglobin  in  tbt*  ttemm. 
Presence  of  hiemoglobin  in  the  urine. 


K  Plato  XILt  facing  pa^e  874,  sho%vs  fill  tlio  principal  nornial  and  abnormal 
cells  occurring  in  the  blood  in  eariy  lifr.  Tbo  dittfercril  ty]jes  of  antpniia 
are  characterized  by  a  conibination  of  the  diderent  cells  in  varjio^  pro- 
portions, and  by  becoming  familiar  with  their  microscopic  appearance^  and 
tlicj)  m  a  given  case  by  calciilaling  the  percentages  of  the  different  cells 

t which  are  present  we  have  a  very  valiiat>le  aid  in  diagnosis. 
THE  BIXK>D  IN  NORMAL  OOHTHTIONS. 
There  are  certain  gener^il  ctiamcteristics  whicli  must  be  recognized 
when  we  are  dealing  with  human  beings  in  the  earlier  stages  of  their 
development. 

These  characteristics  merely  impress  upon  us  ttiat  the  blood,  like  the 
various  oiigans  and  tissues,  elianges  by  a  process  of  development  front  llie 
foetal  to  the  developed  condition  of  adult  life.  It  is  therefore  necessary  to 
take  into  consideration  the  age  and  stajje  of  development  of  tlie  individual 
whose  blood  we  are  examintirg  before  we  can  state  that  such  a  blood  is 
Bnonnal  or  abnonnal  For  instance,  just  as  it  would  be  abnormal  for  ttie 
anterior  fontanelle  to  be  closed  at  the  sixth  month  and  unclosed  at  the 
twentieth  month,  so  it  would  be  abnormal  for  the  bbod  of  an  infant  hi 

Ceeks  of  life  to  show  the  same  ratio  of  leucocytes  to  erythrcH 
_ 
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cytes  as  it  would  in  adult  lite,  or  lor  the  iLHicocytt's  lu  shuw  Uir  ptrnx^ntajz^ 
of  lyiuphucytes  and  poly  nuclear  neuirophiles  in  the  same  |j|N>purtit>u  as 
at  a  later  poriod.  In  fact,  what  I  have  aJready  stated  roiiceming  tbe 
diflerenl  sta^^^es  of  physi^-al  deTelopmeid  holds  truo  in  the  eiise  of  Uie 
binud,  wluTe  wliat  vikn  be  eonsiderod  nun  rial  and  physiulogiral  at  one 
j>eriod  becomes,  if  it  lasts  into  another  period,  ahnornml  and  significant 
of  disease.  In  ordt»r  to  understainl,  therefore,  (h<*  disciuse<l  eonditiong  of 
tlie  blood  we  must  remembrT  wliat  is  urjnnal  at  that'll  period.  We  will 
next  consider  the  normal  condition  tif  the  blood  at  birth  and  its  varioiis 
stages  of  development. 

Amount  of  Blood  at  Birth* — Welcker  states  tttat  the  total  amount  of 
blood  at  birth  is  one-nineteenth  of  the  body-weight*  His  opinion  is  Ijased 
on  the  examination  of  a  poorly  developed  infant,  in  wliich  tlie  urabilical 
cord  was  li|.^aturod  hmnediateiy  at  birth. 

Seliuofkin^  places  the  amount  at  one-fifteen  til  of  tlie  body- weight 
from  an  examination  of  five  full-term  infants,  without  expressing  the 
blood  froTu  tlie  placenta,  and  with  innnediate  ligature  of  the  cord.  Whm 
the  cord  was  tii*d  later,  and  the  so-ealled  '*  reserve"*  bhjod  w;is  expres&^d 
from  the  placenta,  the  percentage  rose  to  one-ninth*  In  adiilis  the  rp- 
Kit  ion  of  the  blood  to  th*»  body-wei^dit  is  stated  to  be  one-thirteenth.  All 
authors  ^i^'ree  that  there  is  a  temporary  gain  in  tlie  amount  (if  bluod  v^^htii 
the  cord  is  tied  late. 

Reaction. — The  reaction  of  the  blood  at  birth  is  always  alkaline. 

Color. — ^The  color  is  fouiitl  to  be  <larker  in  tlie  capillaries  during  thf» 
first  few  days  than  at  any  other  time. 

SpEcinc  fiHAViTY.— At  birth  the  specific  gravity  of  the  blood  is  about 
1065,  aijd  tins  does  not  vary  for  the  tirst  few  weeks.  Fnun  tliis  time  ap 
to  the  second  yrar  there  is  a  constant  diHiinulitm,  decreasiujj  in  Ikivs  teas 
low  as  1048,  and  in  girls  to  1050.  It  then  gradually  rises,  till  at  the  end 
of  the  first  year  it  Inis  reached  tlie  normal  average  of  10->2  to  UK>i 
(Hock  and  Schlesinger).  The  spt^ritic  gravity  does  not  seem  to  be  in- 
fluenced by  tlie  number  of  red  or  w  hite  corpuscles,  food,  rest,  exen  ise.  or 
other  caus5es,  but  depends  diro<'tly  ujion  the  amomit  of  haemoglobin.  As 
a  whole,  the  specitic  piivity  is,  apart  from  pliysiobgieal  variations,  very 
constant  in  the  same  individual,  and  remains  for  weeks  and  months  ttic 
same.  Hock  ami  Seblesinger  place  tin*  grf*aiest  twenty-rour-hoiir  varia- 
tion at  0*00025.  The  appearantx^  of  the  ehil<T.s  skin  is  not  an  index  to 
tlie  specific  gravity  of  tbe  blood  or  h*  tbe  amomit  of  the  hiemoglohiiL 
Children  ofien  appear  anaemic  w  ithout  any  especial  alteration  in  either  of 
these  conditions* 

H.EMotiLOBiN* — The  haemoglobin  is  found  to  be  less  firmly  bound  to 
the  red  corpuscle  m  the  infant  at  term  than  it  is  in  adults.  It  is,  however, 
proportionately  greater  in  amnunt  at  birth  than  in  adult  life.  The  haemo- 
globin, like  the  specifir  gravity,  which  is  closely  dependent  upon  it 
reaches  its  maximum  at  birth.     Starting  at  100  or  104»  it  falls  mpidly  lo 
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its  minlmujii  in  the  tirst  Ihree  weeks  of  Vi\'v  (Ho<k,  Schlesin^'iT,  Wklowifz, 
Scliitiultz,  and  ilanimorsrhlag:).  The  lowest  peR'f*ntagt>  that  has  boon 
found  is  about  llfty-five  per  vent  From  I  wo  weeks  to  six  months  It  ro- 
riiaiiis  about  the  same  and  then  rises  slowly.  Tho  average  fi^pe  for 
inlanls  aiid  ohildron  is  sixty  to  eighty  percent.  Tho  pen^eiit^^e  of  ha*ino- 
iflobin  varios  greatly  not  only  between  difleront  individuals,  but  also  in 
the  same  individual,  wliieli  may  explain  the  great  discrepancy  in  Uie 
figures  given  by  various  authorities*  Heemoglobin  k  monj  abundant  in 
boys  than  in  girls* 

Red  Djbpuscles  (er^hrocytc^). — All  authors  a|rn?e  that  there  is  a 
lai^re  nunib*T  of  red  rorpuseles  at  birth,  and  als^o  that  an  increase  (M-eui's 
in  the  first  twenty- four  tunirs*  As  regards  the  actual  number  in  the 
cubie  millimetre  of  blood  there  is  mucti  diversity  of  opinion.  Hayeni 
has  f*nnjd  a  larger  number  at  the  moment  of  birth  than  in  tho  mother's 
blood,  and  gives  as  an  average  5,350,000 ;  Shiir  says  5,8(>0,00O,  Tho 
inen^ase  aller  birth  is  only  seonnngt  aeeording  to  SMIT,  and  is  due  to  a  loss 
of  fhiid  and  consequent  confentratirm  of  the  blood.  B>om  the  second 
day  the  red  cells  begin  normally  to  dinunish,  and  fatl  eventually,  according 
to  hepine,  Jerrard,  and  Schlemmert  to  5,U(iU,000.  In  infiincy  the  average 
number  is  from  4,000,0(X)  to  6,500,0CH} ;  in  later  childhood  from  4,000,000 
to  4.500,000  (Hayeni).  There  is  mm-h  greater  variation  in  size  in  tlie  red 
cor|>uscles  uf  tlie  nowly  born  than  in  those  of  older  cliildren  or  adults, 
and  microcytes  are  more  numerous;  the  oscillations  in  the  nundier  of 
red  cells  within  twenty-four  hours  are  also  much  more  marked  than  in 
adults. 

Hjematoblasts. — Hiematoblasts  or  nucleated  red  corpuscles  are  nor- 
mally present  in  (he  fa^al  blood  and  diminisli  in  number  towards  the  end 
of  prt^nancy.  They  also  occui*  in  the  blood  of  premature  infants,  and 
are  present  in  small  luniibi^rs  in  the  blood  nf  nonual  infants  for  a  few 
days  after  birtti  and  then  disappear.  After  six  months  they  art'  rarely  or 
never  found  normally,  Pathulogically  tlieir  presence  may  b*^  of  con- 
siderable iniportanr-e,  and  the  younger  thi^  ctuM  the  less  intense  need  the 
anaemia  be  which  will  cause  their  appearance  in  the  blood. 

LEirocYTE.-. — The  louia)cytos,  or  white  corpuscles,  are  more  numerous 
at  birth  than  in  adults  and  in  young  children.  In  the  fiTsi  twenty-four 
hours  the  number  varii«  from  18.000  to  30,(>00  (Schiff,  Gundobiit, 
Hayeiii).  This  is  miiidly  reduced  at  the  end  of  ten  days  in  from  14,000 
to  lO^OOO,  TJie  daily  variations  in  the  early  days  of  life  are  mon^  niarktul 
than  in  adults,  and  the  leucocylosis  of  digestion  is  relatively  higtier,  The 
average  number  of  leucocytes  in  an  infant's  blood  after  the  lii^t  hvo  or 
three  weeks  and  tip  fo  six  inontlis  is  from  12,000  to  14,000,  and  from  six 
months  to  one  year  from  10,000  to  12,000,  Denis  places  tht*  nujnbir 
of  white  cells  from  the  second  to  the  sLsth  year  at  from  90O0  to  10,000. 
Bouchut  and  Debrisay  found  the  average  number  of  i-ounts  in  rtiildreu 
from  two  to  fifteen  yr^ai-s  uf  age  tu  be  07OO. 
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Th*»  follnwing  fi^uiTs  comfriled  by  R.  C.  Cabot  sliow  Uie  normal 
average  nimibrr  of  blood^'orpuscles  at  dilferent  ages  in  crises  m  which 
tliere  was  a  Itjss  of  weight  in  tlie  first  forty-eight  hours. 

TABLE    73. 
Norm&t  Amra/fe  yumher  of  BlfMxi*thr'pusdrs  of  DijfrrcTit  Affca  in  Cases  in  tehicA  tAer^  ttof 
a  Loss  tif   Weight  in  ih^  Firni  Fijrfi/^lfi/>t  Jlmtr'n, 
Age.  ICiythrtK'>  (jes.  Leticot-yt**- 

At  birth . ...   6,yOU,UUO  21  ,iHK) 

(2G,WX>  W  3*1,000 

End  of  Ifit  day. 7,0(X»,(XM>  Uj»  6,800^,000  24,f>00 

*'      2d     **    .,..*..,,.,.....  gwnenillv  iiicrewed*  tH\iUU} 

^*      4th    *'    ..,., _  6,000,000  2(^m)0 

*•      7lh    *'     ...,..,, _   6,000^000  l5,0fJ<J 

lOth  dny , .,....,_,, , 10,000  Un  14,01J) 

I2ih  til  IBth  dny , ..._._......_.,.   12,000 

Ut  yeiir,  _ , . , .  _   10,000 

*Uh  yeiif  and  upward »...,,.,...,..,...... , , .     7, 60O 


Five  varielies  of  white  corpuscles  are  found  normally  in  human  blood, 
and  these  are  etassifh^d  as  follows  by  Ehrlieh ; 

1.  Lymphoci/m  (Plate  XIL,  facing  page  874). — These  are  about  Uie 
size  of  a  red  €orpus€le,  and  contain  one  large,  round,  deeply  staluiiig  fl 
nucleus  whi<;h  entirely  fills  the  cells.     The  protoplasm  is  not  granular 
and  stains  faintly  or  not  at  all. 

2.  Large  Mmimmdmr  (Plate  Xli). — These  cells  are  much  larger  tlian 
tilt*  lymphocytes.  Thoy  have  ont?  largo  oval  nucleus  with  a  broad  inai^in 
of  nun-gramilia\  almost  colorless  protoplasm  about  it. 

3.  Tmnmliomd  (Plate  Xri.)-— These  cells  are  derived  from  the  last 
fV>rni  and  are  shnilar  in  size  and  color,  Tlu^  nucleus  is  indented  on  one 
side  as  the  result  of  the  beginning  of  nuclear  division. 

These  three  varieties  are  sometimes  called  basophi!es.     (Hewes*) 

4.  Pdynudmr  Neidrophiks  (F'late  XII.). — ^These  are  round  C4*lls» 
smaller  than  tlie  large  niononnclear,  having  a  peculiar  polyniorptinits 
deeply  staining  nucleus.  The  nucleus  is  long,  irregular  or  twbti-d,  and 
when  stained  often  appears  segmented.  The  protoplasni  contains  line 
granules  which  are  stained  by  neutral  slains. 

5.  Pfdynuvkur  EminophUra  (Plate  XIL). — Tht^e  cells  are  usually  about 
the  ske  of  neutrophiles  and  have  a  deeply  stained  polymorphous  nucleus^ 
The  prottjplasm  contains  gmnnles  which  are  niueh  roarser  tliaii  those  of 
the  neiitroptulic  cells,  and  which  stain  readily  with  acid  stauis« 

These  cells  are  sometimes  called  oxyphik»s.  (Hewes*) 
6*  Mi/iioci/(€Js  (Plate  XIL). — These  are  round  or  ovoid  cells  wtth  oni\ 
rarely  two,  lai>re  round  or  slightly  bent  nuclei  which  stain  light  blue* 
There  are  two  varieties,  neutrophilic  and  eosinophilic.  The  first  has  i 
pn>toplasni  crowded  with  fine  neutrophilic  granules.  The  secoml  eon- 
tains  coarse  eosinophilic  granules.  Myelocytes  rarely,  if  ever,  appear  m 
normal  blood,  but  are  inueli  increased  in  some  of  the  [Kitliologiral  stales. 
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pERCEXTAiiEs  (>r  V^ARiocs  LfXTdcYTEs  i\  iSioKMAL  Bloui*. — (Jonf^eming  i\w 
percentages  of  Uu*  tlittV*rtftit  Itna'tK'ytes  iji  norma)  blood,  U  b  sunieient  to 
say  that  the  blood  of  infants  diilers  froni  that  of  adults  in  that  the  blood 
of  the  latter  contains  from  62  to  70  per  cenL  of  n(?utrophiles,  the  re- 
maining 40  to  25  per  cf*nt.  being  made  up  of  mononuclear  cells,  of  whirh 
about  28  per  cent,  are  lyniphoeytes.    The  following  ligures  illustrate  this  : 

TABLK  74- 

Smil]  tttonjoaiiiclefti' .,,*,....,*  20  tcj  30  fmr  <?eni,  5C»  Ui  70  per  cent. 

Liii^  nidnonuole&r, ..,...,.»,,,,     4  U*    B       '*  IJ  tt»  14       "^ 

N^iitn>phil^  . ......  62  kJ  TO        *'  2g  tu  80 

E^jfinophiles J  U.    4        '»  |  to  10 

Gundohhi  finds  very  little  change  from  the  above  figures  until  the 
beginning  of  the  third  year,  ^vhen  the  blood  resembles  more  that  of  adults, 
tlie  neutrophiles  and  mononuclear  elemenb  bemg  present  in  about  equal 
proportions.  In  children  of  eight  or  ten  years  he  found  very  little 
diJlerence  from  the  blood  of  adults.  His  conclusions  are  that  an  infant's 
blood  is  (1)  richer  in  white  corpuscles  ;  (2)  richer  in  young  form  elements, 
the  absolute  and  relative  counts  of  tlie  lymphocytes  being  three  times  as 
large  as  in  the  blood  of  adults,  while  the  "  overripe'*  elements,  or  neu- 
tropliiles,  are  half  as  many ;  (3)  in  infants  ttie  white  corjiusek^s  remain 
relatively  longer  in  the  ''unritJc/'  and  ui  adults  in  the  ^^  overripe"  stage* 
■  Variations  in  temperature  and  physical  exertion  seem  to  have  no 
Bipect  upon  the  number  of  white  corjmscles,  but  digestion  leucocytosis 
"fe  often  quite  pronounced.  Most  authors  place  the  normal  percent^e  of 
eosinophiles  between  2  and  10  per  cent.  It  is  safe  to  say  that  they  may 
be  somewhat  increased,  even  considerably,  in  infants'  blood  without 
having  tlie  same  significance  as  in  adults'  blood. 

THE  BLOOD  IN  ABNORMAL  OONDITIONS. 

It  is  recognized  tliat  all  the  signs  by  which  sickness  is  shown  in  the 
blood  of  adults  are  exaggerated  iii  tliat  of  children.  In  my  clinical  work 
among  infants  1  have  noticed  that  their  blood  is  much  more  sensitive  to 
tlie  actian  of  adverse  influences,  such  as  poor  air,  impmper  hygienic 
surroundings,  improper  food,  the  inhalation  of  arsenic,  and  numerous 
other  causes,  and  that  anaemia  is  much  more  easily  induced  than  in  adults* 
This  is  especially  noticeable  in  the  inipoverishment  of  the  blood  which 
follows  gastro-enteric  disease.  Not  only  is  an  anaennc  condition  of  the 
blood  acquired  by  these  influences,  but  also  in  congenital  weaknesses 
which  may  be  represented  by  infantile  atrophy,  or  in  some  other  inh(*rited 
diseases,  such  as  tuben-ulosis  and  syphilis,  or  in  such  acquired  diseases  as 
rhactiitis,  the  development  of  tlie  blood  may  be  retarded.  In  this  class 
K  of  cases  the  blood  of  a  child  three  or  four  years  old  may  show  no  higher 
degn*o  of  developmeiit  than  that  (d*  a  healthy  infant  in  the  second  year. 
It  is  also  found  that  Avhen  certain  diseases  occur  ui  young  elnldren  the 
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bloud  is  a[)t  to  revert  tn  a  more  infant ili>  condition,  ami  tliat  liio  norma! 
luucuL-yLusis  of  infancy  may  represent  disease  at  a  later  period,  Atrain, 
the  erytliroeyles  under  certain  morbid  conditions  may  revert  to  an  earlier 
type,  such  as  nucleated  corptiscies.  One  of  the  most  imporlant  pf)inls  to 
be  remembered  is  that  a  physiological  ieueocytosis  depending  upon 
digejstion  is  conimonly  met  witli  in  infancy,  and  to  a  mnrti  greater  degree 
than  at  a  later  period  of  life,  so  that  what  would  be  a  iionnal  lenc^oeytosis 
at  different  times  tjf  the  day,  in  reference  to  the  food  which  has  been 
laken^  must  always  be  borne  in  mind.  It  is  therefore  evident  that  when 
we  are  considering  the  blood  of  an  infant  or  young  thild  in  any  given 
disease  we  should  hik(*  into  consideration  wbal  the  conditinns  uf  the 
blood  usually  show  in  tlie  Individ ual, — nanjely,  as  to  wtietlier  a  nortnaj 
condition,  according  to  the  age,  was  present  before  the  onset  of  tlie 
disease,  or  whether  the  especial  individual  had  already  an  abnonnal 
blood  from  backward  development  or  from  some  inherited  or  eon^^enitaJ 
condition.  Eidargement  of  the  spleen  in  infants  is  not  so  signitlcant  as 
in  adult  life,  for  whenever  ana^nna  is  present  there  k  apt  to  be  an  asso- 
ciated enlai^gt^l  spleen. 

A  classification  of  diseases  of  the  blood  is  as  difficult  to  make  aud  as 
misatisfactory  as  that  of  infectious  and  non-infectious  diseases.  The  one 
heading,  however,  undiT  whiiii  all  abnormal  conditions  of  the  blood  may 
be  brought  is  that  of  anieinia.  It  is  probable  that  all  the  amemic  con- 
ditions of  the  blood  will  in  the  future  be  proved  to  he  secondary,  but 
when  the  causes  of  the  pathological  conditions  found  in  the  blood  are 
dhlieult  to  find,  or  apparently  are  insufficient  to  cause  so  severe  a  disease 
as  is  present,  we  speak  of  primary  anaemia,  while  we  speaJc  of  secondar>' 
anaemias  as  those  which  have  some  obvious  cause,  such  as  rhacliitis, 
malaria^  s)'philis,  or  hemorrhage. 

Specific  GRAvm% — In  varions  pathological  contliUons  Uie  specific 
gravity  of  the  blood  may  bt*  increased  or  diminished.  Its  changes  tisuaJJy 
nm  parallel  with  those  in  the  amount  of  hieniogiobin,  on  wdiich,  in  fact, 
il  is  largely  dependent.  It  is  diminislted  in  all  forms  of  priniarj'  ami 
secondarj^  antemias,  being  must  diminished  in  leukaemia  and  pernicious 
anaemia  (1U2S).  It  is  usually  diminished  in  nephritis  (1040)  as  a  result  nf 
the  small  amount  of  atbuminous  f^nbstance  in  the  serum.  It  is  sumetimes 
increased  in  cardiac  affections,  and  especially  in  tubercular  meningitis. 

HiEsiD^LOBiN. — In  childrrm  the  variation  in  tin*  amount  (if  hirmogltibin 
present  from'  day  lu  day  m  more  marked  than  in  adults,  boys  usually 
having  more  h;smoglobhi  Itian  girls.  It  is  diminished  in  secondary 
ani^mia  and  in  chlorosis,  and  lowest  in  leuki^mia  and  pernicious  anfiemia 
(15  to  20  pt^r  cent.). 

Rbd  Cokpuscles  {tTtfthrm^iftts), — A  diminution  in  ttu^  numbt-r  n(  n^i 
corpuscles  is  found  in  a  lai^e  number  of  acute  and  chronic  disrast^ 
especially  in  those  accompani<*d  tiy  a  marked  auLeinia.  Instances  i^f  thi'se 
diseases  are  rhactiitis,  syjjldlis,   tuberculosis,  malaria*  and   clinniif  iiec>- 
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c!oIiUs*  111  leukaemia,  and  especially  in  pemidous  anaemia,  the  number 
may  fall  to  500,000  per  cnbie  reiitinietre.  Certain  tirugs,  sueb  as  arsf^nie, 
may  in  poisonous  doses  cause  a  marked  diminution  in  the  number  of  red 
cells.  In  reeovery  from  acute  aufpniia  ttie  red  cells  regain  their  normal 
number  njuch  more  rapidly  than  they  do  their  ha:^motflobin.  Tlie  red 
eoq>usek%  whicli  normally  has  a  size  of  from  six-  tu  nine  Ifiousandtlis  of 
a  rrdlluiietre,  may  undergo  changes  in  size  or  shape,  and  celis  much 
sniaih*r  (microcytes)  or  lanjer  (macrocytes)  tlian  the  normal  red  corpuscles 
may  appear,  also  cells  having  oval,  jjoinled,  or  irregular  forms  (pr*ikilo- 
cytes),  I  have  already  spoken  of  the  fact  that  nucleated  vvd  eoq muscles 
are  found  normally  in  the  blood  of  youn^  infants.  They  also  readily  ap- 
pear in  quite  large  nundjers  m  anosmia.  There  is,  however,  an  essential 
difFereme  in  their  sij^nificance  in  adults  and  in  young  children.  In  t!ie 
former  they  oidy  appear  at  a  late  period  in  severe  anjemio,  and  (here fore 
have  a  grave  significance,  while  in  children  Uiey  readily  appear  in  the 
blood  in  simple  anaemias  wliich  go  on  to  recovery. 

White  Corposcles  {leni'octfteH), — The  white  corpuscles  are  affected  in 
a  temporary  or  pennanent  manner  by  many  physif  al  and  pathological 
conditions  in  the  body  at  laqje  as  well  as  in  llie  blood-forming  organs. 
The  most  common  change  from  the  normal  is  that  of  leucocytosis.  Leu- 
coejHosis  was  originally  described  by  Ehrlieh  as  the  presence  iti  the  blood 
of  a  greater  number  of  white  celts  than  normal  for  tlie  individual,  or  a 
relatively  increased  number  of  any  variety  of  wlrito  cells,  with  or  without 
an  incrc*ase  in  the  total  number  of  leucocytes.  Cabot  has  ri^sLricted  the 
term  leucocylosis  to  an  increase  of  leucocytes  in  which  the  polynuclear 
celts  predominate,  and  uses  the  terms  lymphocytosis  and  eosinophilia  to 
describe  a  relative  increase  of  ttie  lymphocytt^s  and  eosinophiles*  Physio- 
Ifigically,  we  find  a  leucocylosis  ailer  the  ingestion  of  any  proteid  food- 
It  is  at  its  height  about  two  houi^  after  a  meal,  when  the  tt»tal  number 
of  leucocytes  may  be  as  great  as  from  1^1,000  to  30,000,  according  to 
the  age  of  the  child.  Pathologically,  a  leticocytosis  follows  a  consider* 
able  nmnber  of  diseases,  and  seems  in  a  general  way  to  depend  uptm  the 
amount  of  local  reaction  to  which  the  disease  gives, rise.  We  find  a 
pmnounced  leucocytosis  in  most  fevers  and  in  most  si-plic  j*rocesses.  In 
these  cases  the  increase  is  almost  wholly  ccunposed  of  the  |ioljTiuclear  neu- 
trophil es,  which  may  make  up  from  dO  to  98  per  cent  of  the  entire  leuco- 
cyte count.  The  leucocyt(»sis  {h>es  not  depend  on  the  degree  of  fever, 
does  not  always  occur  with  it,  and  conversely  inJlammatory  leucocytosis 
may  appear  before  the  fever.  Pneumonia  shows  generally  a  leucocytosis. 
In  pneumonia  the  lai'ge  increase  in  tlie  luunber  c*f  leucocytes  seems  to 
follow  closely  tln^  coui'se  of  tlie  patholrigical  process,  and  the  ^' blood 
crisis"  is  fonnil  to  anticipate  the  *'  Lemperalure  crisis"  by  some  hours. 
Pericarditis  and  endocanlitis,  advanced  puhnonary  phthisis,  pleuritis, 
erysijjelas.  a(^ule  rheumntism,  purulent  meningitis,  i*har>*ngilis,  diphthiTia, 
seplica?mia^    osteomy**litis,    s*arlel    fever,    variola,    tonsillitis,    bronchitis, 
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peritoiiilts,  atute  nephritis^  gaslro-enlc?rie  inflammatkm,  rliarhitis  (espe- 
cially basophiles),  some  profound  antt^miaBf  whether  primary  or  seconi1ar>» 
leukterjiia,  hemorrhage,  niatigriaiit  new  growths,  absress  of  any  kind,  in- 
cluding appendicitis,  and  many  skin  diseases  are  ajnong  the  affections  that 
show  leucocytosis.  In  leukR>rnia  llie  Itnu^ouyles  are  Lncn-ased  niore  Ihan 
in  any  other  disease,  tliey  may  reaeh  500,000  per  cubic  millimetre*  and 
the  proportion  of  the  wtiite  to  the  red  corpuscles  may  be  1  to  20  or  even 
1  to  6.  Certain  drugs  cause  leucocytosis,  such  as  pilocarpine,  antipyrin, 
thyroid  exti-act,  and  tuberculin. 

The  diseases  in  whit^h  the  leucocytes  are  approximately  nonnal  are 
malaria,  tubercular  meniuj^itis,  tubercular  and  serous  peritonitis,  influenn, 
measles,  typhoid  lever,  puUiiojiary  tuberculosis  (unless  ttier*;^  is  a  secondary 
infection  by  other  bacteria)^  rubella,  mumps,  and  most  cases  of  epidemic 
influenza.  Comparing  these  two  lists  it  will  be  seen  that  there  an*  in- 
stances in  wliicli  tiie  leucocyte  count  may  be  of  great  importance  to  the 
physician  m  making  a  ditl'erential  diagnosis.  By  its  aid  we  may  in  some 
cases  differetdiate  scarlet  fever  from  measles,  a  |>urulent  from  a  tubercular 
meningitis,  and  a  beginning  pneumonia  from  a  tubercular  meningitis  or 
typhoid  fever.  We  may  also  didercntiate  typhoid  fever  Irom  appendi- 
citis, and  from  osteomyelitis^  from  ileo-colitts,  and  from  septicit'niia,  also 
tubercular  peritonitis  from  septic  peritonitis.  I^islly,  we  may  by  Uic 
leucocyte  count  alone  be  able  tu  distinguish  between  sepsis  and  malariii 
in  a  patient  whose  only  symptoms  are  malaise  and  returning  chills. 


LtETrKJEMlA.. 

The  disease  called  leukaemia  sometimes  occurs  in  infancy  and  child- 
hood. Klebs,  von  Jaksch,  and  Sanger  describe  congenital  cases.  On  tlie 
whole,  it  is  a  rare  disease  in  infancy,  and  when  it  occurs  it  is  prol>ably 
always  a  mixed  form.  A  pure  myelogenous  fonn  of  leukiemla  is  very 
rare.  Tlie  etiology  of  ttie  disease  is  obscure.  C^es  have  been  reported 
which  followed  congenital  syphilis  and  rhachitis.  It  is  thought  by  some 
to  be  an  infectious  disease,  but  tlie  evidence  is  insutlicient.  Von  Limtieck 
thinks  that  it  is  a  disease  of  the  lymphatic  system*  Others  say  tJiat  any 
amemia  or  Hodgkin's  disease  may  jimgress  to  leukremia  under  certain  cir- 
cumstances, as  may  also  aniemia  infantum  pseudo-ieuka'inica-  A  number 
of  the  cases  are  apparently  primary.  Males  are  more  prone  to  the  dis^ 
ease  than  females.  The  essential  fealure  is  a  pt*i*sislent  iuirease  in  ttie 
number  of  the  wtute  corpuscles  of  the  blood,  associated  with  changes  in 
tlie  spleen,  lymph-glands,  or  bone-marrow. 

Pathology. — Leukaemia  is  a  rare  affection  in  infancy  and  chitdhood* 
and  the  recorded  obseiTations  of  tliese  cases  in  early  life  are  ver>*  in- 
complete. In  the  spk'tne  myeloijenom  form  the  spleen  is  much  enlarged. 
The  condition  of  the  oi^gan  is  one  of  chronic  hyperplasia,  often  with 
grayish-white  lymphoid  tumon;  scattenxl  through  it,  Ttie  €*ssential 
change  in  the  bone-marrow  is  a  great  liyperplasia  of  the  red  marrow. 
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which  contains  lai^e  numbers  of  nucleated  red  eorpuscles  in  all  stages  of 
development,  also  myelocytes  and  other  cells.  In  the  Ipnphatk'  form  of 
the  disease  there  is  a  geneml  eiilaigenient  of  the  lymphatic  glands  and 
other  lymphoid  tissues  as  a  result  of  simple  hyperplasia.  Thb  i^^  usually 
associated  with  a  moderate  enlai^rement  of  the  spleen.  The  liver,  as  a 
rule,  is  considerably  enlai^d  in  both  forms  of  leukaemia. 

LeukEEoiia  is  one  of  the  few  diseases  which  can  be  diagnosticated 
defmitoly  from  the  blood  examination  ah>ne.  There  is  a  more  or  less 
marked  dimituitioii  in  the  number  of  the  red  corpuscles,  tht?  blood  count 
ranpng  from  2,000,000  to  4,000,000,  except  in  the  early  stages,  with 
some  irregularities  in  the  size  and  shape  of  the  corpuscles.  The  hemo- 
globin is  usually  much  diminished.  The  important  change  is  in  the  leu- 
cocytes, which  are  enormously  increased  in  number,  the  proportion  being 
frequently  1  to  15  of  the  red,  and  sometimes  even  1  to  3.  In  the  splenic 
m^ehgenam  form  the  cliief  point  of  interest  is  the  great  increase  in  the 
number  of  myelocytes,  which  average  about  35  per  cent  of  the  white 
corpuscles,  and  may  be  even  60  per  cent.  The  eosinophiles  are  some- 
times relatively  increased*  The  percentage  of  polynuclear  neutrophiles  is 
usually  diminished,  and  the  Ipuphocytes  show  a  great  relative  diminu- 
tion. Many  nucleated  red  cells  are  present.  In  the  lymphatic  form  the 
character  of  the  blood  is  material  ly  different,  and  the  increase  in  the 
number  of  leucoc}'tes  is  not  usually  so  great.  The  increase  is  due  solely 
to  the  lymphocytes,  all  the  other  forms  being  greatly  diminished  rela- 
tively. Eosinophiles  and  nucleated  rtxi  cells  are  rare.  Myelocytes  are 
not  present  or  are  rare,  Ttiis  description  of  the  blood  applies  to  chil- 
dren as  well  as  to  adults,  but  there  are  practically  no  complete  data  as 
to  the  character  of  the  blootl  of  leukfi^mias  in  infancy. 

Symptoms, — The  onset  is  insidious,  and  usually  the  tirst  striking  signs 
are  progressive  enlargement  of  the  abdomen,  enlaii^red  glands,  shortness 
of  breath,  and  general  weakness  or  hemorrhages  from  the  mucous  mem- 
branes. The  progress  of  the  disease  is  usually  much  jnore  rapid  in  chil- 
dren than  in  adults.  The  symptoms  are  smiilai'  in  the  two  types  of  the 
disease*  The  lymphatic  fonn  of  the  disease  is  more  common  than  the 
splenic  myelogenous  in  infants  and  children.  The  child  becomes  gradually 
pale  and  weak,  and  sulTers  from  dyspepsia  and  repeated  di^irrham.  The 
respirations  are  accelerated,  and  dyspncea  is  shown  on  slight  exertion. 
Fainting  attacks  may  occur.  Hemorrhaire  fnHu  the  nose  is  conunon,  and 
may  occur  from  tlie  stoniach,  intestine,  or  kidneys,  or  into  ttie  skin.  The 
pulse  is  usually  rapid  and  soft.  There  are  rart»ly  any  cardiac  symptoms. 
Headache  and  vertigo  an^  marked  at  times.  Vision  may  be  much  im- 
paired as  the  result  of  retinal  liemorrhages  or  leuka^mic  plaques.  Tender- 
ness over  tlie  shafts  of  the  long  bones  has  been  occasionally  obsen^ed. 
The  urine  presents  no  constant  changes.  It  occasionally  contains  albumin 
and  casts,  A  moderate  degree  of  fever  is  usually  present  in  the  late 
stages,  also  cudema  of  the  feet  and  general  anasarca. 
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The  followmg  table  shows  the  average  percentages  of  the  difTerenl  el^ 
ments  of  the  bJood  in  the  splenic  myelogenous  and  lymphatic  leuk^roias: 


TABLE  76. 
Ai^ra^  P^rcenia^cs  of  th€  Di^^erfitt  Klet)ieHtit  of  th^  Blood  in  the  SpUni^^  M^ftlojftmmm  i 

SplenU"  MycJugenous  Lymnlmile  Lt^u- 

Hemoglobin* 25  tt»  50  per  cent.  25  tci  -HI  fuT  (?f?Tit 

Red  L"orpuflcl*si. 2,0^JO,iK¥)  t4*  a,(XM),000         2.fXI0,(XM>  ti>  ajM¥),0*)0 

White  Cf^rpusclea...........  100,000  to  400,000  50, 0(K)  iu  100,000 

Ljmphficytes ..............  10  per  cent.  96  per  cwnt- 

Poljnucl^ur  leucocyte*  .... .  50       '*  3       *' 

Eu&iiiuphilea  ,........,,...  5       *'  mra- 

M y<'k»cytes.  ,,.,,.*....,...  35       *'  u*»iilly  Hb«enL 

Nucleated  reds,, .,,.,,.,,..  very  numerQUfi.  mre. 

Diagnosis. — A  distinction  is  chiefly  to  be  made  between  leukemia 
and  Hodgkin's  disease,  or  secondary  anemia  witli  leucocytosis,  which 
in  infancy  is  often  accompanied  by  an  enlai^ed  spleen.  The  differfnce 
between  leukieniia  and  pscudo-leukiernia,  if  such  can  be  said  to  exist,  j 
explained  on  page  888. 

Tlie  differential  diagnosis  of  lenkternia  Is  nn possible  by  means  of  the 
clinical  history,  and  can  be  made  only  by  examination  of  the  blood.  The 
increase  in  the  number  of  leucocytes  is  far  greater,  as  a  rule,  in  leukfienik 
than  in  otlier  conditions,  but  the  ctiaracteristic  feature  in  the  splenic 
myelogenous  fomi  is  tlio  presence  of  abnumial  cells,  namely,  the  myekn 
eytes,  and  in  llie  lymphatic  form  a  great  absolute  and  ixdative  increase  of 
the  mononuclear  colls.  In  Hodgkin's  disease  and  in  the  secondary  ana*- 
niias  with  leucocytosis  tlierc  is  a  simple  increase  of  the  normal  forms  of 
leucocytes.  In  some  cases  of  Hod^kin's  disease  also  the  blood  may  bt^ 
normal  Chronic  adenitis,  which  might  be  confounded  with  lymphatic 
leukaemia,  shows  usually  normal  blood,  and  Is  thus  readily  difTerentiati'd, 
In  distinguishing  between  the  two  fonns  of  leukienna  we  rely  much  more 
on  the  quality  of  the  blood  than  on  the  other  clinical  characteristics. 

Prognosis. — ^The  com^e  is  chronic  and  usually  progressive,  allliouffh 
recovery  occasionally  occurs.  The  great  majority  of  cases  prove  fetal 
within  a  few  numths,  altliough  occasionally  cases  have  been  reported  of 
three  to  five  years'  duration.  Epstein  and  others  have  des*  ribeii  an  acute 
form  with  a  rapid  course  of  a  few  days  or  weeks,  Higli  fever,  frequent 
hemorrtiages,  and  marked  oedema  are  unfavorable  symptoms.  The  lym- 
phatic cases  run  a  shorter  course  and  are  more  unifonnly  fatal  tlian  those 
of  tlie  splenic  myelogenous  type, 

Treatment. — As  in  all  cases  of  aneemia,  fresh  air  and  careful  feeding 
are  important  indications.  We  have  no  specific  for  the  disease,  and  Uie 
results  of  treatmenl  by  drugs  of  any  kind  are  discounigirig.  altJiougb  an 
occasional  rare  recovery  has  been  reported.  Arsenic  given  in  lai^e  dose-s 
has  proved  the  most  efficient  remedy.     Iron  is  also  of  some  value.     Or- 
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igW^llierapy  has  been  used  lately  with  some  success.  Biggrer,  de  Feo- 
dosta,  and  Whait  n?|inrted  cases  of  rapid  iiiiprovement  aflcr  givinj^  bone- 
nian'inv  by  the  inouUi.  A  ^'lyeeriu  extract  of  the  spleen  ha^  been  tried 
with  little  success.  The  results  of  splenectomy  thus  far  indicate  that  it 
is  nol  a  desirable  measure. 

The  folio  winij^  case  of  acute  leuksemia  occurred  iu  tlie  practice  of 
Dr.  Morse: 

The  child,  a  |^rl«  was  three  years  old  ^nd  was  hentthy  at  birtli.  Her  mother  httd 
died  of  pneumonia  when  she  was  two  years  old.  Her  father  w.is  well  Then- was  tio 
tulH.'fi'ylar  or  syphilitic  history.  She  was  finrsed  for  a  year  aud  then  fed  frtim  the 
table.  She  was  always  gubjf?ci  to  diarrhnni,  but  othtTwise  b.icl  l>een  welL  No  history 
could  be  ot»tained  except  that  six  days  previous  to  toeing  set*ri  blcMid-Jsputs  hiul  appeared 
on  the  skin  a.nd  the  mouth  had  become  sore.  She  had  also  vomited  blood  and  had 
passsed  some  blood  from  the  bowels* 

Shfrj  looked  seriously  sick  and  was  very  pale,  but  was  fairly  develofjed  and  wits  not 
especially  thin.  Her  gums  were  swollen,  spon|^,  and  bleedinj^,  lier  fonsils  were  large, 
and  b(?r  tbrcmt  was  reddmied.  There  svas  a  syslolie  murmur  over  the  precordia,  Ttie 
lungs  were  normal.  The  abilomen  was  lai*  The  edge  of  the  liver  waa  felt  about  one 
inch  below  the  costal  border  The  spleen  was  palpable  bdow  the  border  of  the  ril>s 
io  the  extent  of  three  inches  in  breadth  and  two  inches  in  length.  There  was  slight 
glandular  enlargement.  There  were  numerous  petechia^  over  the  legs  and  atxlomen. 
There  were  no  evidences  of  rhachiiis^  no  tenderness  alwut  the  ji>ints,  nor  swelling  over 
(he  long  banes.     The  temperature  was  normal.     The  blood  count  was  as  follows; 

Hemoglobin >..,.,...»..*..,,,.    ...,....,-..,*,...,...  25  per  cent. 

Red  corpu»cks  _,.....___ _.______.___.,  2,024,000 

White  oorpuscles   ....._......_ ....__.._...  B7, 400 

Lyrijpbijcytt*a, , ..,.♦.....♦».... ...,.,....  8S  per  cent 

LurgY?  mnnniiULdt^ar  otdls 11         ** 

Poiytiuelekr  neiiln.jp  hi  lei*. ..,.,,..., ...,,.,....,..,.....,     5        *^ 

Ecisjnophiles  ...,.,...,,..,„...,,,.,, ......     1        *  * 

There  was  a  sli^rht  variation  in  the  size  of  the  red  corpuscles,  almost  none  in  shape. 
There  were  no  nucleated  forms,  and  no  myelocytes, 

A  fresh  liquid  diet,  lemon -juice,  and  sUrnulanls  w^ere  ordered*  The  bleeding 
from  the  gums  and  bloody  discharges  continued,  as  did  the  purpuric  efflorescence. 
The  child  was  not  seen  again,  but  died  a  week  later.     There  was  no  autopsy. 

In  the  light  of  the  above  history  and  btiKid  examination  tliere  can  t>e  no  doubt  a^ 
to  the  correctness  of  the  di^ignosis  of  ai^ute  lymphatic  leukcymia.  If  the  history  can 
be  accepted  as  correct,  the  onset  was  ai'ijle,  there  were  suljcuUmeous  hemorrhages  and 
bleeding  from  the  gums,  and  the  duration  of  the  disease  was  only  two  weeks.  Owing 
lo  tlie  cinumstan&es  of  the  child's  surroundings,  however,  it  is  possible  that  these 
marked  symptoms  may  have  been  preceded  for  ;i  time  by  others  leas  noticeable.  The 
duration  of  the  disease  could  not  have  been  more  than  seveti  weeks.  Although  the 
glandular  enlargement  was  not  marked,  Uiat  of  the  spleen  was  considerable.  The 
great  bulk  of  the  while  corpuscles  wjis  n»ade  up  of  lymphocytes.  The  large  mono- 
nucli*{ir  forms  were  also  somewhat  increased  in  number. 

The  following  ease  of  splenic  niyelogenoua  leukiEUiia  also  eanie  under 
the  observation  of  Morse  at  the  Infants'  Hospital : 

A  boy,  one  year  old,  came  to  the  otiUpatient  department  on  April  26.  His 
parents  were  Russians,  and  seemed  well  und  strong.     No  history  of  s^yphilis  or  tuber- 
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culuuis  €ould  lie  obtaine<l.  Four  other  fhildren  were  alive  and  welJ,  two  haii  db 
some  acute  diseitae  In  Russia,  So  very  definiti*  histuiy  uf  liis  illuess  eould  fw?  obtained. 
He  was  weimed  at  lliree  months  and  had  been  fed  eitLtusiveiy  (ui  c-onih»ni^d  mill  fur 
siK  months.  He  liad  tieen  failing  gradually  fur  some  months.  His  abdoni(*n  had  been 
large  for  two  months,  and  he  had  been  unable  lo  lie  on  his  lefl  side  for  one  montli.  He 
had  never  had  epislaxb  or  lu?morrhagt.'s  from  the  slonuieh  or  bowels.  He  had  never 
had  any  eruption  on  the  body.  He  vomited  oceasi<iiml}y.  His  bowels  were  somewhsd 
ronstipated^  ^xid  the  dejecti<ms  were  light-colored. 

The  infant  was  markedly  atrophic  and  amemir.  The  head  was  larfe»  Uie  foreheiid 
prominent,  and  the  anterior  fontanelle  widely  open.  There  Wiis  a  moderate  rtisary  ami 
an  enlarg'ement  of  the  **piphyses,  with  slijrht  bow-le(^.  There  was  marked  enJarpe* 
ment  of  the  trbmds  i)f  the  uei:k,  axill*^  and  eTt:»iri^s,  Th**  heart  and  lun^s  wert?  nornial. 
The  abdomen  was  very  much  enha'ii:ed,  but  toiitiiinnl  un  Moid.  The  sy[>erlidal  vdus 
were  distended.  The  dulness  of  the  liver  Ih^jt^u  at  the  ujifH^r  bonier  of  the  fitth  nli 
in  llie  irmmmillaiT  line^  and  Hie  lower  l>order  could  lie  felt  round  and  smooth  aliout 
two  fingers'  breadth  l>elow  tlie  eostiil  border  in  tlie  same  line*  Ttie  sf>le<^n  was  very 
much  enlarged.  It  could  l^e  felt  tienealh  the  coslut  margin  just  outside  the  parasternal 
line,  and  jiist  outside  the  umbilicus  ;  it  ttien  extended  beyond  the  middle  line,  and 
filled  up  almost  tlie  whole  left  iliae  regie ni.  The  notch  t?(Hild  be  plainly  fell.  The 
spleen  and  nbiomen  were  not  at  all  lender.  Ther*^  were  hemorrhagic  spots  on  the  skin. 
The  tdood  extiminaHon  made  at  ttiis  time  is  given  below. 

It  was  impossible  to  keep  the  eliild  under  observalion,  but  he  was  ^^n  again  on 
May  28,  He  had  failed  rapidly  durinij-  the  month.  His  ^kin  was  yery  pale  with  a 
decided  yellow  tinge,  the  tuve^  body,  and  extremities  being  thickly  covered  with  pur- 
puric spots,  %^arying  in  ^i2e  from  that  of  a  pin's  head  to  that  of  a  lead -pencil.  Thi*se  sjioli 
had  appeared  two  days  heforet  at  which  time  he  developed  a  cough,  arid  refused  lo  eJlL 
He  liad  no  other  hemorrhages.  The  bowels  were  loose,  the  dejections  were  of  normal 
color,  and  there  was  no  vomiting.  An  examination  of  the  chest  showed  a  bTOncho- 
pneumonia  involving  the  lower  two-thirds  of  the  lefl  lung,  and  a  well-marked  bron- 
chitis in  Ihe  right  lung.  The  heart  was  normal.  The  alidomen  was  rather  more  dif* 
tended,  was  not  temlei',  and  there  was  no  fluid.  There  was  a  slight  increase  in  the  siie 
of  boOi  the  liver  and  spleen.     He  wjis  almost  moribund. 

The  usual  association  of  lenkstmia  with  rhachitis  was  present  in  this  case^  tbt 
leukfeniia  having  probably  developed  subsequent  to  the  rhachitis.  The  latter  was  iin- 
doubtedty  due  to  improper  food  and  surroundings,  and  it  seems  more  reasonable  in  tlie 
present  state  of  our  knowledge  to  consider  tht?  leukaemia  as  itrising  from  the  same  cau»» 
rather  than  secondar)-  lo  the  rhachitis.  The  blood  count  made  on  April  2^  sboweil 
S, 900,000  red  corpuscles  and  48,000  while  coqmscles  per  cubic  millirnetre,  giving  a 
proportion  of  1  to  GO. 

The  differential  count  of  one  thousand  white  corpuscles  rm  slips  dried  and  stained 
with  Ehrlich's  triple  stain  resulted  as  foUows  i 

Small  lymphocytes ,,,.,,,, ,,,,.,,..,, . , , ,  .  23, 4  per  cent. 

Lurge  Ij'Tiipliocytes  und  imnftiiiomil  ffjruis. ..,.,,, .,.,,..     8. 1        ♦♦ 

Myelocytes  .  . , ,. ....,,..,,,, , , 21.4        •♦ 

Polynuelear  neutrophilei , ,.►....,,,,*....*...,,..,..,  4fi.t>       *♦ 

fiosinophilefi. , . , , .,,...., .         JJ       *« 
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A  slip  stained  with  eosiii  and  methylene  blue  showed  numerous  nnmouuekar  nai 
polynuclear  celis  with  line  granulations  which  took  the  eosinophile  stain  feebly,  A 
slip  stained  with  dahlia  showed  the  presence  of  very  few  **  masliellen/*  Numerutts 
partially  destroyed  cells,  both  mononuclear  and  polynuclear^  were  found. 

There  was  a  very  ut.'irked  poitilocytosis,  a  moderate  iiumlier  of  micrfM^b^s,  and 
numerous  macroeylesi  nmny  of  these  being  three  times  the  diameter  of  a  normaJ  mi 
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COfpueekt  Maxiy  ut  tlie^  forms  Iftrked  the  normal  coiicarily*  Nuoleat*'d  red  cell?i 
w«?re  prt?«^iit  in  great  abiuidance.  No  mierabbists  were  st-en.  Many  culb  Uie  size  of 
normal  coqiuscles  wt^re  luel  with  in  ivh it'll  Ww  nucleus  whs  smooth,  fi^ebly  staint^*l*  and 

with  little  nijf'lear  stmi'turi'*  the  pnitojilixsm  being  not  quite  homogeneous,  "^ivnnkleil/' 
and  stained  a  reddish  violet.  Thest!  nniy  pfrhups  b<«  rej^itrded  lu?  uiidevetnped  nurmn- 
blasts.  Nonnohlasts  werfi  very  abundant,  and  always  with  one  nucleus,  which  showed 
ji  w4all*d«^vdo|>ed  nuclear  BlruHurCt  aijd  whicti  occasionally  presented  indenhitions  us  if 
di%'ision  wiia  beginning.  Tlie  nucleus  was  rarely  in  the  centre,  orten  on  ttit^  i^ide*  some- 
linies  Inilf-way  out  of  the  cell  and  occasmnaliy  free.  The  protoplasm  wai^  onbnarily 
narrow,  lint  sometimes  wide.  A  few  cells  were  met  wltli  friini  wtiicti  Itie  nuclens  liad 
probubty  eseap+i-d,  Mepiloblasts  were  quite  numerou*  and  jircsented  the  siinje  varia* 
tions  as  the  normnhlaats*  In  addjliiin  to  these  a  numlier  of  large  oval  eelli  were  seen 
which  contained  two  nuclei^  the  long  diameter  of  the  cells  being  about  four  limes  that 
of  the  normal  red  corpuscles.      In  several  of  these  ^trell-marked  kan'okin*dic  tigures 

reiH*  present ;  these  variation:?  in  the  erythrocytes,  of  course,  merely  showed  <i  se^'ere 
de  of  secondary  anaemia. 

PSEUDO'LEUK.fflMIG  ANiEMLA  OF  INFANCY. 

Von  Jakscti  in  1889  aiid  1890  was  the  first  to  describe  this  disease 
and  give  it  its  title.  Siuee  then  it  hiis  been  the  subject  of  much  investiga- 
tion and  contention,  and  there  appears  to  be  a  great  difference  of  opinion 
among  those  wlio  use  the  temi  as  to  what  constitutes  the  disease.  Von 
Jaksch  based  his  diagnosis  on  the  following  points.  (1 )  H  is  a  disease  of 
infancy  whose  symptoms  and  course  correspond  to  the  picture  of  leu- 
kaemia. (2)  It  is  charactemed  by  a  markfHl  reduction  hi  ttie  number 
of  red  corpuscles  and  in  the  lutnioglobin,  and  a  marked  leucocytosis,  a 
great  enlai^ement  of  the  spleen  with  only  a  moderate  or  slight  enlarge- 
ment of  the  liver,  and  with  at  (imes  enlap^asl  lymphatic  glainis.  It  is 
clinically  ditterentiated  from  leukaemia  by  the  disproportion  existing  be- 
tween the  size  of  Ihe  liver  and  the  spleen.  The  course  of  the  disease  is 
less  rapid  and  the  prognosis  better  than  in  leukaemia.  Luzet,  Alt,  and 
Weiss  give  the  following  additional  destription  of  the  blood*  There  is 
marked  irrt^mlarity  in  the  size  and  shape  of  the  red  cells.  Many  nu- 
cleated red  cells,  nornu^blasLs  ami  megaloblasts,  many  with  dividing  nuclei 
(karyokinesis),  and  many  polychroniatophilic  red  cells  are  present-  The 
karyokinesis  is  regarderf  t)y  some  as  characteristic  of  the  disease.  The 
leucocytosis  is  a  polyitiorphous  one.  The  eosinophilic  cells  varv-  in 
number  and  are  at  times  much  increased. 

ErtOLOfiY. — This  disease  is  found  in  uifants  usually  between  the  ages 
of  six  and  twenty  months.  It  is  more  frequent  in  girls  ttian  in  boys. 
Von  Jaksch  considers  it  a  primary  condition.  Fischl  and  Epslehi  believe 
it  may  be  secondary  to  many  conditions,  such  as  septicaemia,  tuberculosis, 
intestinal  infections,  and  syphilis.  In  the  twetity  cases  reported  by  Monti 
and  Bei^Tiin,  sixteen  had  a  history  of  syphilis,  and  one  of  rhachilis. 
Monti  says  it  may  develop  from  cases  of  severe  anemia  with  leucocytosis 
and  believes  it  may  terminate  in  leukemia. 

FathoivOgy. — The  spleen  is  always  enlarged  ;  it  may  attain  to  from  four 
to  sixteen  times  the  normal  weight,  and  extend  to  the  crest  of  the  ileum* 
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It  is  finn,  with  roiindod  ed^es,  and  sliows  niirrosropically  a  simpU*  liypor- 
trupliy  of  Ihe  splet^n  pulp.  Tht*  livt*r  is  ordar^i'd  iii  about  halT  \hv  rases* 
aitd  much  less  in  proportion  tlian  Hit*  spleen.  Histolotnt-ally  it  has  i\\e 
character  of  the  fu'Uil  liver.  The  lymph^Hanils  liave  been  nitHleF?itelv 
enlaii^jed  hi  about  half  Hie  reported  cases.  The  bone-marrow  was  found 
to  be  congested  in  some  cases. 

Symptoms. — The  chief  features  of  tlu*  blood  ui  pseiido-Ieukfeniia  hav*- 
been  already  noted.  The  reduction  of  the  lia^uio^lobia  ufleu  reaehe-s  as 
low  as  30  per  cent.  The  specific  gravity  ranges  bet%veen  104CI  and  10:J5. 
The  proportion  of  white  to  red  cells  is  usually  1  to  100  or  1  to  7a,  in 
severe  cases  reaclung  1  to  20  or  I  to  12,  The  red  cells  usually  number 
between  2,000,000  and  3,500,000,  sonielimes  UOOO.OlHJ  or  less.  The 
leucocytosis  ranges  from  30,000  to  100,000, 

The  onset  is  always  insidious,  sometimes  with  gastro-enteric  distyrb- 
ance  and  the  usual  signs  of  antvniia;  marked  pallor  ami  weaknes.s  de%vlap 
slowly.  The  child  becomes  apathetic,  bnt  does  not  appear  to  stifTer,  and 
oden  remains  plump  and  well  nourisheth  Sometimes  a  slight  uHlema  of 
the  tlependenf  portions  of  the  body  appears.  The  alidonien  bt^romes 
prominent,  and  sometimes  uniformly  distended,  again  only  in  the  region 
of  the  spleen,  whi(*h  becoHTcs  very  lai^e  and  easily  palpable.  Difrestion 
is  unpaired.  The  urine  is  usually  normal,  but  occasionally  a  slight  al- 
buminuria appears.  There  may  be  occasional  elevations  of  lcujpenitim\ 
even  hi  ttie  absence  of  any  com  plication.  The  course  of  the  disease?  is  a 
chronic  one,  lasting  several  moidhs  or  a  year,  not  longer.  It  is  nol  netu^s- 
sarily  fahil ;  recoveries  liave  been  reported  by  von  Jakseh,  Monti,  Comby, 
and  others.  The  infants  are  so  feeble,  however,  that  IJiey  an*  verj'  a^»l 
to  be  carried  off  by  intenurrent  diseases.  Cases  have  been  reporti-d  hy 
various  authors  whiih  apparently  developed  from  an  urdinar)'  st-vere 
simple  aofenua,  and  others  have  been  noted  m  which  the  blood  gradually 
developed  all  the  chanuderistics  of  leuksemia.  In  iact»  certain  observf*rs 
have  regarded  the  pseudo-leuki^niic  anaemia  of  infants  as  an  early  stagt^ 
of  leukemia. 

DiA!iKosis. — This  disease  is  to  be  especially  distuiguished  froni  simple 
aniemia  with  leucocytosis  on  the  one  hand,  and  from  leiika^nia  nn  the 
otlier.  In  the  first  the  leucocytosis  is  smaller  and  the  splenic  oniargi- 
ment  much  less.  In  leukienua  the  leticocytosis  has  a  rlifTen-nt  rhanu  ler, 
and  there  is  less  reduction  in  the  red  cells  and  in  the  luemoglobin  ;  there 
is  also  a  proj*ortionately  greater  hepatic  enlargement  and  a  relatively  un- 
favorable course. 

With  reference  to  the  status  of  tills  disease,  it  is  stili  an  open  ijui'slirjii 
whether  the  pseudo-leuktemic  aniemia  of  infants  can  be  consiilen*d  as  a 
distinct  disease.  The  descriptions  of  the  disease  given  by  various  antliors 
an*  far  from  htw^  idenf iral ;  in  fact,  they  vary  so  much  that  it  is  lianl  to  see 
why  the  same  title  is  given  to  them.  Some  authors  consider  it  always 
primary,  and  would  rule  out  all  cases  developing  uith  rhachitb,  syphilis. 
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'or  tuberculosa,  while  oliiers  would  iticlude  them,  Anion^^  Hie  eases 
reported  uiider  this  uame  have  been  lui questionably  inehided  some  of 
leukeenm,  pernicious  anivmia,  and  secondary  antemia  with  leucoeytosis* 
The  rondilioTi  of  the  red  cells  is  not  chametemlic.  It  may  oceur  in  any 
severe  anaemia.  The  leueoeytosis  is  not  characteristic  of  the  dise*'ise,  it  is 
simply  a  question  of  degree.  Cases  of  ordinary  secondary  amrmia  which 
have  been  closely  observed  appeared  to  develop  iiito  pseudo-lcukrFnnc 
i^anii'inia,  and  von  Jakscli  rlainis  to  have  seen  pseudo-leukannic  antenna 
level  op  hito  a  leukaemia.  In  short,  it  is  held  by  leading  authorities,  sucti 
as  Raudnitz,  von  Limbeck,  Ebstein,  aiid  Fisehl,  that  there  Is  nothinj^  in  the 
etiology,  clinical  liislor>%  or  blf>od  to  justify  its  class! ticMion  as  a  separate 
disease,  and  that  the  niajority  of  the  cases  reported  under  tliis  title  are 
shnply  severe  types  of  secondar>'  aruemia.     We  most  look  to  the  future 

^^o  decide  these  questions. 

^P  Prognosis, — ^The  iTn.>rtality  has  not  been  over  20  per  cent  The  prog- 
nosis should  always  be  guarded,    but    md-   hopeless,  and  if  the    leuco- 

Hcylusis  renimns  niodemte  an<l   rii»  romplieations  occur,  an  aiTest  of  the 

^■tiorbtd  process  may  be  ex  pert  ed. 

^B      Theatmfnt.^ — 'The  combirjation  of  arsenic  witti  iron  is  most  valuable  in 

^■his  dkease.     The  arsenic  is  best  given  in  the  form  of  Fuwl<*rs  sniulion 

^■wi  drop  doses  repeated  several  times  a  day  atler  feedhig.  Tin*  general 
treatment  is  the  Siiine  as  in  seeondary  anirmia. 

tThe  foilowing  case  of  pseudo-leubemia  was  treated  in  jiiy  wards  at 
[C  Children's  Hospital : 
A  boy,  Uiree  y^ars  f»f  age,  liad  nvYer  had  any  disease,  wilb  the  cxceptioii  of  a 
lestionable  majaria.  from  ivhicti  he  had  entirely  recoveretl  iwo  yesira  previously*  Bince 
s  second  year  he  had  heea  pale*  He  eiiLered  lite  wsirds  nn  Ociol>er  4.  He  w;iA  Ihoii 
Df  a  wajten  color,  and  the  mucous  menihmne  of  ttii^  lips  und  miih  Wiiij  ue:ir!y  whiU? 
and  had  a  livid  tinge.  The  skin  was  iilmost  Iraiii^lueenL*  There  wiu^  not  niuih  emaei- 
ation.  The  spleen  ivas  I'on^idenihly  enlargt!d  and  could  eiisily  ]h>  t*-\t  ahout  Iwii  inches 
below  the  border  of  the  rib^*  The  liver  wiia  slightly  enlarged  and  palpable.  The 
glands  in  the  neck,  axilla!,  and  gnitna  were  enlarged  lo  the  size  of  peas.  On  percus- 
sion the  heart  showed  no  e ii large n* en t.  A  loud  systolic  murmur  w;iS  beard  over  all  Uie 
cardiac  orifices.  The  ac^tion  nt  tlie  heart  was  very  rapid  but  reiijular.  Its  impulse  wai 
in  the  fifth  interspaw  inside  of  ttie  niammiilary  line.  Auscultation  and  percussion  of 
the  lungs  feihowed  that  thf*y  uen*  normal  *  with  the  exception  of  some  sibilant  vklvs^. 
The  res|«ralions  were  30  to  44  in  a  minute.  The  temperature  at  ^uUranee  was  Sft*3^  C. 
(101 -^  FO.  iind  afterwards  varied  from  3^.5=^  C.  (103.8^  R)  to  38.3*='  C.  (101^  l\).  Tlie 
pulse  varit'd  froni  12-5  to  1.50*  Diiirrhma  was  present  wtieii  the  child  entered  the  litisj- 
pital,  and  at  first  tliere  were  from  four  lo  six  Vf^ry  oJTensive  moventents  daily.  For 
Ihree  or  four  dayn  preceding  deatiithe  luovenit^tds  \\h*re  more  frequent*  hut  not  so  ofTen* 
^^ve,  and  contained  mucus,  Viunitiug  oecnrnnl  at  thm's.  The  infant  wis  Ireated  wilh 
^^nodilied  milk,  bismuth,  and  stimuknbi.  An  examination  of  I  tie  bloixl,  Ortober  13, 
resulted  as  follows  : 

Ri?d  corpuscle. , , . , , , ,  ,  , 1,2^5^000 

Ha-moglobin.. ..,,,. , . . , *   1-5  per  (^nt. 

White  corpuscles , ,.♦,,, ._,.,..,.,.,,,  ($4,000 
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There  were  numerous  poikilocytes*  mierot^ytea^  and  megalocytas.  A  number  of  tht 
coipusdtjs  were  pale  and  uuiny  uf  Ihem  contained  very  little  hiEmogiobm.  There  were 
numerous  rmcleaUjd  red  c«rpiiscles»  chiefly  nornnddiLsts,  and  in  many  uf  them  the 
nuclei  werr*  undergoing  subdivision.  The  eosinoplules  were  Jibsolutely  .iiid  relatively 
increased.  No  myelocytes  were  present,  and  the  leucocytes  wt:'re  largely  of  the  poly- 
nuclear  form.  The  cliild  died  October  20  and  a  partial  autopsy  was  obtaioed.  A  mi- 
croa^opjc  examination  showed  no  evidence  of  leukeemia  in  the  liver^  spleen,  kidneys,  or 
lymph-glands.  There  was  no  evidence  of  syphilis  or  rhactiitia,  nor  of  any  inilaJiima- 
tion  which  could  have  caused  the  leucocytosis, 

PEIMAKIT   AU-MMIAS. 

Pernicious  Ana&nua* — This  is  thu  niusl  s^'Vere  form  of  primary  aiii^ 
riiias,  and  is  charai'lerized  by  quite  noftstanl  chau^^s  hi  the  blood,  usimlly 
devt^lopiug  without  evident  cause,  and  a  progressive  course,  leading  to  a 
fatal  tennirialion  iii  ttie  majority  of  cases, 

ErioLOfiT; — ^Tliis  disease  is  niucli  less  frequent  in  children  than  in  adults, 
the  proportion  of  eases  being  about  one  lo  seventeen.  It  is  less  eommoD 
in  infancy  than  in  later  child !)ood.  Of  twenty-five  reported  cases,  four 
were  between  tlie  a^es  of  Uuve  nionttis  and  two  years,  four  between 
three  and  IJve  yearSt  eight  between  six  and  ten  years,  and  nine  between 
ten  and  fifteen  years.  In  the  majority  uf  cases  no  definite  cause  has  been 
discovereti.  In  some,  the  following  etiological  factors  have  been  noted: 
syphilis,  severe  rhachitis,  especially  with  splenic  enlargement,  and  intesti- 
nal (uimsites,  such  as  t^nia,  ankylostoma,  and  bothryocephalus.  The 
best  theory  for  the  explanation  of  the  condition  seems  to  be  that  of  a 
toxic  hemolysis.  There  are  evidences  of  increased  destruction  of  blood- 
cells  in  the  urine,  blood,  and  tissues,  and  also  of  a  compensating  hyper- 
tnipliy  in  the  blood-forming  organs.  There  is  considerable  endenee  tliat 
the  alimentiiT)^  tract  is  the  source  of  the  unknown  toxins  causing  he- 
molysis. 

PATHOLotiY. — The  body  is  not  often  emaciated.  The  skin  usually 
shows  a  lemon-yellow  tint.  There  is  marked  anmmia  of  the  oi^gans  at 
times,  with  many  capillary  liemurrhages  into  the  organs  and  skin.  The 
heail  is  lai^'e  and  flabby,  and  shows  intense  fatty  degeneration*  The  Uver 
is  fatty  and  sometimes  enlarged.  The  kidneys  and  blood-vessels  show 
fatty  changes.  One  of  the  most  characteristic  featui'es  is  a  deposit  of  iron 
in  Uie  liver  tissue  and  often  in  the  intestinal  mucosa.  The  spleen  Is  hard 
and  somewhat  increased  in  size  as  a  result  of  overgrowth  uf  the  fibrous 
tissue  of  the  pulp.  Some  of  the  lymph-nodes  are  oftt»n  enlai^ed.  The 
bone-marrow  is  **splenified,"^that  is,  returned  to  its  embryunic  $tat& 

SvMrrcsiis, — BioiML — Tlie  red  eorjjuscles  are  niucti  diminished,  usunllf 
to  one  mitiioii,  sumetimes  even  lo  five  hundred  thousand.  The  h;emo^ 
globin  is  diminished  per  bulk  of  the  blood,  often  to  twenty-five  or  thirty 
per  cent*,  nirely  to  twelve  or  fifteen  per  cent.,  but  owing  to  th*^  im-aler 
reduction  of  red  cells  it  is  often  relatively  increas^Kl  per  cor|^JUScIe  (Ihe 
color  index  is  high  and  sometimes  greater  than  normal).     This  is  exacUr 
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tho  op[>osite  oonditioTi  to  that  which  occurs  in  fhlorosis,  Tlie  wd  cells 
show  great  variation  in  shape  and  size,  many  oval  or  rod-shaped  or  hreg- 
ular  corpuscles  are  present,  which  take  stains  in  an  uneven  way.  A 
majority  of  Itie  red  cells  are  lai^^er  than  normal  (inegalocytes).  Many 
nucleateit  red  cells  are  present,  both  of  noraial  size  (nonnoblasts)  and  of 
larj^ersixe  (niegaloblasts).  The  mefralob lasts  are  the  more  numerous  of 
the  two.  Many  of  the  nuclei  are  found  in  a  process  of  division  (karj'o 
kinesis).  The  leucocytes  are  normal  in  nuuiber,  or  soniewliat  diminished » 
— eight  thousand  to  four  thousand.  In  ttie  more  severe  cases  there  is  fre- 
quently a  relative  increase  of  the  lymphocytes  with  a  corresponding  dimi- 
nution of  the  poly  nuclear  cells.  A  few  myelocytes  are  not  infrequently 
found. 

The  general  symptoms  are  those  of  severe  anmmia,  increasing  pallor 
and  prostration,  usually  wilhoul  emaciation.  The  onset  is  insidious,  ami 
ttie  clinical  course  does  not  ditler  trom  that  of  adults.  There  is  fre- 
quently more  or  less  gastro-enteric  disturbance,  vomiting,  nausea,  or 
dyspn*Ba.  Hemorrhages  occur  into  the  skin  or  from  the  nasal  and  otlier 
mucous  membranes.  (Edema  often  appears  in  the  dependent  portions  of 
the  skin,  less  frequently  in  the  cavities  of  the  body.  Ha^nuc  murmurs  are 
usually  heard  in  the  cardiac  region.  The  pulse  is  full  and  soft.  It  is  to 
be  noted  that  hii^mic  murmurs  are  less  frequent  in  the  ansenna  of  infants 
than  in  that  of  adults.  The  urine  is  scanty  and  of  low  speciiic  gravity. 
The  teniperature  is  variable ;  at  times  it  niay  be  nomial,  and  at  others  an 
im^gular  pyrexia  may  run  for  a  considerable  period.  The  course  is  a 
chronic  one,  but  varies  in  length.  The  disease  may  be  completely  devel- 
oped in  some  cases  in  two  or  three  monttis,  and  in  others  only  after  ten 
or  twelve  niontlis.  In  niost  instances  it  progresses  steadily  to  a  fatal 
termination. 

Diagnosis. — The  diagnosis  from  other  forms  of  aneernia  is  made  chiefly 
by  ttie  blood  exannnation.     The  chajncteristic  features  are  : 

(1)  Great  diminulion  in  the  number  of  red  cells. 

(2)  Relative  increase  of  haemoglobin  per  corpuscle, — high-color  index, 

(3)  Irregularity  of  dislribiition  of  hiemoglobin  in  the  red  cells. 

(4)  Marked  irregularity  iu  funn  and  size,  and  a  general  increase  in 
size  of  the  red  cells. 

(5)  An  excess  of  megaloblasts  over  normoblasts. 

(6)  A  normal  or  diminished  leucocjie  count. 

Prognosis. — ^The  pru^'noj^is  is  almost  absolutely  fatal,  except  in  those 
cases  associated  with  intestinal  parasites  or  rhachitis,  although  lately, 
wlien  ai^enic  lias  been  given,  tlie  proportion  of  recoveries  has  increai^ed. 
The  blood  examination  is  a  valuable  index  to  the  prognosis.  The  pres- 
ence of  many  normoblasts  is  hopeful  pointing  to  a  regeneration  of  the 
bone-marrow.  The  presence  of  a  lai^'e  excess  of  megaloblasts  indicates 
a  more*  mali^mant  case. 

Treatment,— ^Irsenic  is  more  useful  than  iron  in  this  form  of  anemia. 
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It  us  usually  well  bnrne,  and  should  bt*  given  ui  small  doses.^  {rmduallj* 
huTeast'd  to  the  Ihuii  of  tolenint*e.  A  diild  of  tttii  year's  can  ns*ially 
take  2  c*c.  (SO  drops)  of  Fowler^s  sol  u  lion  in  the  twenty-four  hours. 
Arseni<*  may  also  be  given  in  pill  form.  Active  exereise  should  be  pny- 
hiblivii  and  replaced  by  massage,  wftieJi  is  of  great  value  and  never  to  be 
neglected.  Rest  in  bed,  either  absolute  or  for  the  plater  part  nf  th*' 
time,  is  essetdiaL  Small,  trei|uent,  and  re^mlar  meals  should  be  givf^n,  of 
light,  ruitritious  food.  Bone-marrow  in  the  form  of  a  glycerin  extract  has 
been  recommended,  but  has  thus  far  proved  of  doubtful  value.  The  free 
administration  of  oxygen  day  and  night  for. several  weeks  is  worthy  of 
trial,  it*  expense  is  not  to  be  considered.  I  have  had  one  case  in  wiiiel) 
the  red  cells  had  fallen  to  1,088,000  and  the  haemoglobin  to  20  per  cent 
Rapid  tnipmveinent  in  the  blood  followed  this  treatment  when  carried 
out  for  over  four  weeks,  and  the  blood  eventually  became  nomiak  Ttie 
case  is  still  under  observation. 

The  following  case,  probably  one  of  pemieious  antenna,  tliough  Hit* 
rt»sult  of  the  blood  examination  is  not  couclusive,  was  seen  in  consulta- 
tion  with  Dr,  i\  \\  F^ntnanu 

Tlie  infiint  wns  healUiy  'dl  liirUi^  and  up  Id  the  invi*2  uf  iU  p^«fi^etlt  skkue^ii  Imi!  tifvff 
had  aijy  disease?.  For  severiil  mounts  it  had  (?rr>wn  proi^ressively  pulif.  ds  appfUie  h;ul 
decidedly  les:^ened,  it  luid  not  lust  jruileri»lly  In  weii^til  but  liad  Ki^nwn  weak,  and  \U 
mental  liebetude  had  bi^en  so  notiieahle  that  a  suspkioii  Ijad  arisen  that  it  was  Uiiin^ 
in  t!erebral  developmeriL  On  inspection  the  hifant  seemed  mudemlely  fat,  bat  tbfl 
muscles  were  sofl  and  the  skin  was  of  an  exlreinety  pale  and  waxen  \h\^'.  It  w«* 
evidently  very  weak.  On  physical  ex  ami  it  at  ion  ttoUiinir  ubiioniial  w<\^  detecled  Amni 
\he  Ijead,  thorax »  ur  abdomen.  All  the  orgaius  seemed  to  he  of  nalurat  siae*  TUp 
ijlood  examination  showed  the  following  ; 

Red  oiiPiJuscleB .,.. . ,,,.*,,, _.___...._  i,a7i,noD 

RmmogloUn.. . , , 2:1  \ier  c?ctil. 

While  curpusdis. ,,, ....   lH.lOe 

Hmnll  niuiicjimckiir,, . .., . , , .  42  p^r c*iit. 

Lnrgt*  niiiMun  ucbur,  *,».., , . , . , .,..-.-  IS      •* 

Pfjlynuclear.  ,,,,,,* ,,,,,,,,.,.,,,,*...,,,  i ,  * ,  *  4Xk      *' 

Tht;  child  died  a  few  days  later  without  ^tiowiiig  iiny  other  symptfjms. 


Chlorosie.- — (JhlorosLs  is  a  iiriiuary  anaemia  of  unknown  cause,  rhar- 
acterized  by  i\  marked  diininution  in  the  luenio^lohiu  in  the  blood  will!- 
out  a  corresponding  loss  in  the  number  of  red  cells.  11  is  not  a  dis- 
ease of  infancy  or  of  young  children,  but  appears  in  girls,  es|n.rially 
blondes,  between  the  R^es  of  twelve  and  seventeen  yeai^.  The  essi^n- 
tial  cause  is  unknown.  11  Ls  chielly  seen  in  overworkefl  girls  living  aund 
poor  tiygienic  surroundings.  Psychical  disturbance,  such  as  j^rief,  worr)\ 
and  frighl.  are  importanl  fadors.  Clark  has  stated  thai  the  cnndiliou  is 
a  coijneiiua  due  to  toxic  absorption  (ptomaines  and  leuconiaines)  I'ruin  the 
Ujtestine, 
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Pathology; — f'hloix>sis  is  rarely  fatal,  lii  jsojo*'  rasos  hypoplasia  of 
tile  hearty  Jarge  vossel^s,  ovaries,  arui  uterus  ha%'L^  been  ibuml,  also  con- 
sidomhie  fatty  ciegreneration  of  tiie  heart  and  of  the  inliiTia  of  Iho  vessels. 
Gai^trie  uh-er  has  lK*en  oceasioiiaUy  asst>riatt^d  wilti  it. 

SvAi porosis, — The  essential  ehanin^e  in  the  blood  is  a  marked  loss,  in  the 
individual  nid  eori>usele.  of  the  hreniogiobin,  whieli  is  often  only  40  per 
coiit.,  and  in  severe  tiases  below  30  per  eent.  The  sperifie  gravity  of  the 
blood  may  be  reduced  to  1025,  although  usually  not  below  1035,  The 
red  cells  in  a  few  i-ases  are  nornral ;  in  the  majority  they  are  reduced  lo 
4,000,000  or  may  be  even  lower.  Tlie  red  corpuscles  may  be  very  Uregu- 
lar  in  sijie  and  shape  in  severe  cases,  and  may  have  an  average  sjite  whifh  is 
less  ttian  nun  iiah  Nuek^ted  red  cells  are  often  seen,  usually  Jiorni  oh  lasts, 
rarely  mejjfaloblasts.  Ijeiicoeytosis  is  not  present.  The  onset  of  chlorosis 
is  gradual,  the  course  f^hronic,  and  relapses  are  common.  Tlie  syniptrims 
art^  those  of  a  simple  anaemia.  The  patient  complains  of  shortjiess  of 
breath  on  exertion,  and  attacks  of  palpitation  and  syncope  are  common* 
The  appetite  is  poor  or  perverted,  and  there  is  a  craving  for  unusual  and 
indijrestible  articles  of  diet.  Gastric  hyperacidity  is  utten  present,  and 
constipation  almost  always,  Enteroptnsis  is  not  nnconnnon.  The  patient 
frequently  complains  of  headache  or  neuralgic  pains.  Hysterical  manifes- 
tations may  occur.  The  menstnial  function  is  often  disturbed ;  the  llow 
is  scanty,  UTegular,  and  sometimes  painful.  Tlie  patierd  is  usually  jilunip 
and  sofl,  and  the  skin  has  a  peculiar  greenish-yellow  tint  which  gives  tlie 
disease  its  pof)ular  name  of  ^^^n^^-^n  sickness/'  Systolic  umrmurs  are 
frequently  heard  over  tlie  heart  in  the  pulmonaiy  or  mitral  region,  and 
also  a  venous  hum,  the  '*  bruit  de  diable,"  in  the  veins  of  the  neck. 
Palpitation  is  occasionally  seen  in  the  jugular  veins.  There  is  a  tendency 
to  venous  thrombosis,  wtiich  most  often  occurs  in  the  femoral  veins. 
The  pulse  is  full  and  soft.  Occasionally  there  is  some  puffiness  of  the 
face,  and  often  redema  of  the  ankles.  The  spleen  may  be  sligldly  en- 
laired.  The  urine  mrely  contains  a  slight  trace  of  albumin.  Gastric 
ulcer  soinetimes  occurs  as  a  cojnplicatitm. 

DiAUNOsis, — The  age  and  sex  of  tlie  patient,  the  well-nourished  con- 
dition, I  he  pearly  sclerotics,  the  color  of  the  skin,  and  tlie  character  of 
the  blood  form  a  striking  clinicol  picture^  wliif^h  easily  distinguishes  chlo* 
rosis  from  other  forms  of  anaemia. 

PROoxosig, — Ttie  prognosis  is  almost  always  good.  The  disease  often 
lasts  a  year  and  relap.ses  are  connnon.  (Chlorosis  is  rarely  fatal,  except 
when  complicated  by  tuberculosis  or  gastric  ulcer. 

Treattwent. — There  aj-e  few  therafjeutic  measures  in  medicine  more 
satisfactory  than  the  use  of  iroji  in  fhkfn^sis.  In  irdants  tfu^  irfin  can  be 
given  in  the  form  of  the  saccharatrd  rarl>onah%  0,12,  0.18,  or  0.24 
granune  (2,  ii,  or  4  grains),  or  of  the  tartrate  of  iron  and  potash.  Lactate 
uf  iron  can  also  be  given  to  older  indivifluals  in  doses  of  0.06  to  0.12 
gramme  (1  to  2  grains),  gradual ty  iinTettsi-d  lo  0.24  to  0.36  gramme  (4  to 
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6  fT^siins),  Ihn'v  ilinv^  a  day.  Tht'  athninistrp.tiori  of  iron  is  usually  ful" 
lowed  l»y  a  nipid  innvast'  In  the*  uuinbiT  of  rt'd  cells  to  i\w  mmtikil  nf 
even  aJnjvi*  il.  The  hieinoi^Hobiri,  how(»ver,  inm^ases  mori'  slowly.  Wht*ii 
iron  h  rtfil  tolcmied,  arsenic  eaii  be  pvim  in  the  form  of  Fowler' si  snlution, 
^\^lerl  ihe  imn  causes  constij^aHon,  it  should  he  aeconipanied  tir  folk>v%'i*it 
mth  a  saline  or  with  some  prepanitiun  of  rhubarb.  A  eliaiij^e  of  Sf-L*n»»  k 
often  beneficial,  and  later  an  out-of-door  life  and  uiuderahj  exercis*^. 


SBOONDABY    AK-ffiBOAS. 

Under  the  title  of  yecoudar)'  iuuianiia  wr  include  anmiuia  n-sidfintr 
from  many  kituls  of  [ialholo{rical  processes  in  the  body  whieli  nrrnr  unl- 
side  of  the  blood-tonniug  oi^ns- 

Etioumjy. — Almost  every  iliseajse  o\'  any  r*iyau  in  the  body  may  produre 
a  secondar}'  ani^^uiia,  and  it  is  of  hi^ti  or  low  ^rade  act^ordinj^^  to  the  sevx*rily 
of  the  diseaB*'.  Theiv  are  two  important  factors  in  the  pro*  ess,- — ^uanicly, 
an  insuffi field  production  of  blood  on  aceount  of  poor  food  or  pfinr  assimi- 
lation, arni  the  increased  destruction  of  blood  as  it  occurs  in  many  wasting 
diseases*  The  atnemia  of  infancy  may  be  either  ronp*nitai  or  aequiri'd. 
The  congenital  forms  are  inheriled  fn>m  delicate  or  aujcrnic  part^nls,  or 
from  a  mother  who  has  suffen^d  with  syphilis,  tuberculosis,  or  nialaria 
during  her  pr*'t*iiaiicy.  (.*f  the  anjuinHl  anaemias,  a  comparatively  sniail 
immher  of  castas  Ofcur  after  lu'Juorriia^fe,  as  in  epistaxlii,  hieniophilia, 
purjmnL  or  scorbutus.  The  more  frequeni  causes  of  an^^niia  in  infants 
and  young  children  are  disturbances  of  digestion  and  asshnilation,  snrh 
as  are  n^presented  by  ijiatution  and  chronic  intlit^estion  resulting  from  im* 
proper  quantity  and  tjnality  of  the  food,  Am^uiia  may  also  result  from 
chnmic  diarrhiea,  ileo-eolitis,  constitntional  conditions  resultinj^  fnuu 
unhypritmic  surroriudings,  bad  air,  close  confinemeid,  greneral  debility, 
rhat  tutis,  and  also  from  maliguaut  disease.  Another  cause  is  found  in 
the  drain  on  the  albumin  of  the  blood  occurring  in  chronic  suppumlioii, 
nephritis,  and  i*tTusions,  and  still  anotJier  in  the  toxi^njia  produced  by 
mineral  poisons,  such  as  lu^enic  ur  lead,  or  by  iidectious  dlseitses,  such  as 
septicieinia,  diphtheria,  scarlet  fever,  syphilis,  malaria,  and  tuben-ulosfis* 

Symptoms* — LuKet  flivides  the  anteniias  of  htfancy  irdo  I  wo  cla,«ses, — 
thost*  with  splenic  enlarginiient  and  those  without, — and  statt*s  that  the 
first  form  is  more  severe,  and  that  the  blood  in  these  cases  contains  a 
laiT<er  unmher  of  nuch^ated  hmI  eelK  This  classirication  Is  not  a  very 
satisfactur>"  one*  for  \vv  iind  verj^  severe  amernias  without  splenic  enlarjfi^ 
ment^  and  also  marked  splenic  hypeilrophy  iji  many  cases  of  nuld  anii*- 
mk,  Monti  and  Ber^j^riin  propose  another  classification,  which  is  niore 
sahsfaclory,     TiM*y  *tivide  all  secondary  anaemias  into  four  chisses: 

(1 )  Mild  amtminn, 

(2)  3fiid  amr^tiutM  miJi  hiwfM^^Umm^ 

(3)  Set'cre  limvinhiK, 

(4)  St'verr  amimin/*  ir^fh  !eutHH*^i(wU, 
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In  the  inilil  anuankis  Mkto  li^  a  Hiuderale  (liiriiiHitiuii  in  the  sperific 
(?ravily  of  tlie  bluod,  in  the  hiemoglobiii,  anil  in  the  red  ceUs,  aiid  thi^  lalhT 
show  pmi'tieally  no  changes  in  sixe  and  in  shap<*.  Im  the  .^vere  ana*niias 
there  is  a  marked  diminution  in  the  specific  gravity,  liii'moglobin,  and  ivd 
cells,  and  Ibe  latter  show  considerable  changes  in  size  and  forni  (poikilo- 
cytes,  nonnoblasts,  niegalob lasts).  The  difloreiice  between  these  tw^i>  tyjpes 
is  one*  of  degree.  Either  fomi  may  he  associated  with  leucocytosis,  and  the 
forms  with  leucocy^osis  are  mucli  more  common  tlian  those  withuoti  and 
are  almost  invariably  the  more  severe.  In  all  but  tlie  inild  anaemias  with- 
out leucocytosis  the  spleen  may  be  enlarged.  The  number  of  red  ceils 
varies  flxim  normal,  in  the  mild  cases,  lo  two  million  in  the  severe,  the  spe- 
cific gravity  from  1U56  to  1035,  the  liLenKjglobin  from  eighty  to  thirty  per 
cent,  the  white  comit  from  normal  to  sixty  thousand.  In  secondary  aiia*- 
mia  the  reduction  hi  the  total  amount  of  hi^nioglobin  is  almost  always 
proporiionately  greater  tlian  in  the  corpuscles  (clilor-anj^emia).  In  gen- 
eral, the  more  severe  the  anaemia  the  low^er  is  the  specific  gravity  of  the 
blood,  the  greater  is  the  variation  in  size  and  shape  of  the  red  cells  (poi- 
kilocytosis),  and  the  more  numerous  the  nucleated  red  cells.  These  last 
are  much  more  aJ^undant  in  children  tlian  in  adults  with  a  corresponding 
grade  of  ancemia.  In  these  cases  we  have  the  familiar  clinical  picture  of 
pallor,  soft  muscles,  digestive  disturbance,  fretfuiness,  headaches,  uisom- 
nia,  fatigue,  and  breath lessn ess  on  exertion.  Occasionally  epistaxis  is 
associated  with  the  signs  and  synii>toms  of  the  iirimary  disease*  Haemic 
murmurs  are  usually  heanl  over  tlie  lieart  and  the  vessels  of  the  neck, 
(Edema  is  more  connimn  in  older  chiidrcn  than  in  adults. 

Diagnosis, — In  the  diagnosis  of  these  antennas  the  recognition  of  the 
cause  is  very  important.  The  diagnosis  from  the  so-called  primary 
anaemias  is  sometimes  quite  simple,  by  means  of  the  blood  examination, 
especially  in  older  children ;  in  young  children  it  is  often  verj^  dillicult,  as 
result  of  certain  factors  which  have  already  been  mentioned, — namely, 
*the  frequency  of  splenic  hypeHrophy  in  all  fomis  of  anaemia,  the  ease 
with  w^hich  a  leucocytosis  is  developed,  the  trequent  occurrence  of  abun» 
dant  myelocytes  and  nucleated  red  cells,  and  the  fatahty  of  all  severe 
amemtas  in  children  ;  in  shorti  the  exaggeration  of  all  blood  changes  in 

I  infants  and  yuung  children, 
f  Prognosis* — The  prognosis  depends  on  the  age,  cause,  and  condition 
of  the  blood.  The  course  of  the  anrenm  is  usually  several  months. 
Traumatic  cases,  which  art*  nirt*  in  childhood,  are  the  most  benign,  since 
iji  these  eases  the  blood  is  n^adily  rc^storcHl  to  its  nonnal  condition.  The 
group  of  cases  which  depend  on  toxaemia  or  a  drain  of  the  albumin  of 
the  blood,  such  as  in  suppuration,  fever,  or  from  other  causes,  an*  dilli- 
cult to  treat,  unless  Ihe  cause  can  be  removed.  The  severe  cases  juay 
develop  into  a  peniicious  miamiia  or  a  leukteniia,  but  death  occurs  more 
commonly  as  a  result  of  some  comphcatirig  disi^ase  rather  than  of  the 
anu^mia  itself    The  prognosis  is  naturally  less  tavorable  In  cases  in  which 
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the  haemoglobin  is  reduced  to  30  per  cent,  or  less,  and  the  red  cells  to 
half  their  normal  number,  with  marked  poikilocytosis.  The  eases  with 
leucocytosis  are  graver  than  those  without. 

Treatment. — It  is  of  the  first  importance  to  treat  the  cause,  as,  for  in- 
stance, cases  which  are  secondary  to  malaria,  syphilis,  or  rhachitis ;  or  to 
remove  the  cause,  if  possible,  in  cases  of  inhalation  or  ingestion  of  poisons, 
such  as  arsenic,  impure  air,  or  improper  food.  The  general  treatment  in 
infants  and  young  children  is  usually  far  more  important  than  the  use  of 
drugs.  The  treatment  of  infants  is,  above  all,  prophylactic,  with  the  object 
of  protecting  them  from  such  unfavorable  influences  as  may  interfere  with 
their  health  and  proper  development.  The  question  of  feeding  or  of 
adapting  the  food  to  the  child's  digestion  is  of  great  importance,  and 
fresh  air,  in  the  country  if  possible,  is  indicated.  The  best  forms  of  iron 
to  be  used  in  the  secondary  ansemias  of  hifants  and  young  children  are 
the  saccharated  carbonate  and  the  tartrate  of  iron  and  potash.  At  times 
arsenic  in  the  form  of  Fowier's  solution  can  be  used. 

The  following  case  of  secondary  aniemia,  occurred  in  a  child  suffer- 
ing from  rhachitis  with  splenic  enlaiigement,  and  is  represented  in  Fig. 
86,  i)age  337. 

Tlie  chihl  was  three  years  old  and  fairly  well  nourished.  It  had.  however,  en- 
lar^'ed  epiphyses,  a  rhaehitic  rosary,  a  square,  rhachitic  head,  and  marked  howinirof  the 
lej?s.  On  physical  exauiiiiation  there  was  no  indication  of  enlargement  of  the  liver  or 
jjrlands.  The  spleen  was  very  much  enlarged,  its  outline  showing  the  notch  as  indi- 
cated in  black.     The  bh)od  examination  gave  the  following  result  : 

Kcd  (•.>rpusd('> ; 2jiHt],2rA) 

Ha*ni<)i;l<»l)in Ho  ptT  c*<*nt. 

Whitr  c'orpusolrs V^MH) 

There  were  poikilocytosis  and  a  marked  j)aIlor  of  the  corpuscles.      (Wenlworth.) 

The  following  is  a  case  of  secondary  aujemia  occurring  in  connection 
with  congenital  syphilis  with  enlarged  spl<M'n,  and  is  represented  in  Fig. 
121,  i)ag('  ry'M. 

The  infaiil  was  thrcr  months  old,  and  was  nursed  l)y  its  mother.  It  was  hfalthy 
af  hirth.  ami  rriiiaiin'd  so  until  three  months  old,  when  it  showed  marked  syphilitic 
syiiiptonis,  AJiicli  later  Ijecame  very  characteristic.  It  was  faiily  well  nourished.  The 
skill  was  of  Ihe  waxen  pallor  characteristic  of  tlie  hijrlier  jrrades  of  ^r.iXi^  anaMiiia. 
Tliere  was  a  iiiod^'rate  enlar^'ement  of  llie  liver,  which,  on  palpation,  was  foun»l  to  !>♦• 
hard  and  soniewliat  tender.  The  in^'uinal  lymj)h-nodes  were  sliirhtly  eidan^^ed.  Thf 
post-aural  lyinpli-nod»'s  were  enlarjred.  The  sj)le»»n  was  much  enlarged,  and  extende<l 
from  \\\r  tit'lli  ril»  to  the  h*tT  in^rninal  rejrion.  It  had  a  peculiar  tongue-shaped  outline, 
and  was  haul  luit  not  tender.  There  w»Te  no  other  glandular  enlargements.  An  ex- 
amination of  tlie  blood  ^rave  the  following  result  : 

Nov.  17.  Ndv.  20. 

U.(l  <-nrpuM'l.'^ :»,.;;s7.(MM)  3,300.000 

Huriwuxlnbin 47  p«T  o'nt.  4')  jmt  cent 

Wliit.-  rorpuM'l.- 'JO.iHH)  20.<HH) 

Then-  WM-   f..n>iib'rabl«'  variation  in    the   vize  ti(  \\\r   red    blood-corpuscles,  which  w»'rv 
pale  and  <howed  a  moderate  degree  of  poikilnrytosis  :  there  were  also  some  micn>cyte5 
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'  and  megalocytes.     Tlit?  iiiononuclear  eleriieiits  piedoiniJiateii.     TL«  t*osiiioi>hiles  were 
not  numerous.     (Weritwudh.) 

LTHE  LYMPH-NODES, 
Pathological  conditions  of  the  lymph-iiodt-s  may  bt*  priinar}'  or  second- 
The  primarif  fomm  are  represented  by  simple  intlainniations  of  the 
ph-nodus  imtn2}/e  actt^a;  adettith),  caused  by  the  coltin  bueillus  and  other 
n:*-organisnis  from  the  mouth  and  gastn>-enteric  tract.     Among  these 
oi^nisnis  the  tut>en"le  bacillus  tiolds  an  especially  prominent  place, 

ITtie  Mcmidary  Jomu*  are  due  to  tuberculosis,  syphilis,  and  anaemia,  and 
have  been  considered  under  tliese  diseases. 
SZMPLE    ACUTE    ADKNTTIS. 
Etiology* — The  place  oC  invasion  of  the   infection  whi<*h   produces 
simple  acute  adenitis  is  either  the  skin  or  the  mucaus  juenibraues,  the 
K  bacteria  or  their  toxines  reaching  the  nodes  by  means  of  the  lymphatics. 
The  verrmd  ncifim  may  be  infected  from  a  number  of  soun*es,  sncli  as 
irritation  or  lesions  of  the  scalp,  the  eai-s,  eyes,  nuse,  throat,  gums,  or 

IleetlL 
The  bnmehud  nmh:^  may  be  infected  from  inflammation  of  the  trachea, 
hronchi^  and  lung  tissue,  such  as  in  broncliitis  and  pneumonia. 
The  mesaiierie  nodes  may  be  infected  from  such  conditions  of  the 
intestine  as  cholera  infantum  and  ileo-colitis, 
Axtllartf  admlttti  may  result  from  lesions  of  the  arm,  such  as  are  ihyi- 
duced  by  vaccination :  and  in  a  like  Juanner  httjnmd  (nlfHktJf  my  fulhnv 
lesions  of  the  foot  and  leg  or  inflanuuator}'  conditions  of  the  genitals. 

I  Acute  adenitis  is  also  a  frequent  complic^alion  of  the  acute  infei^tioiis 
diseases,  especially  scarlet  fever,  measles,  aJid  diphttiena, 
infection  and  enlar^^nnent  of  the  superhfual  nudes  demand  special 
considemliou,  as  they  ore  of  Iretfuent  oc(  urrence  and  are  easily  detech*d, 
Inflanunation  of  tlie  deeper  nodes  had  best  he  tlescribed  iii  coinieetimi 
with  the  oiigans  with  which  they  are  especially  connected,  as  their  clinical 

•  recognition  is  sti  often  iuipossiblr.  Tims,  when  then-  is  an  acute  intlam* 
mation  of  the  bronrhial  or  mesenteric  nodes,  general  symptoms  of  cough 
and  diarrhfea  are  usually  reterred  to  the  lung  or  intestine,  unless,  as  may 

■  occur  in  extreme  cases,  distinct  symptoms  of  pressure  in  the  thorax  or 

■  palpable  tumors  in  the  abdomen  are  [jresenL 

H        Pat«oujgv.^ — The  aiTected  nodes  show  a  cundition  of  acute  congestion 

Hmd  hyperplasia,  but  do  not  become  clieesy,  except  when  the  infection  is 

^^tabercular.     The  jirocess  may  end  in  suppuration  or  resolution,  according 

to  ttie  severity  of  the  infection.     Suppuration   is  especially  frequent  hi 

infants  and  young  children,  and  the  pus  usually  begins  in  Ihe  secnnd  or 

■  tliird  week  from  ttie  onset  of  the  morbid  prricess. 
PeriglanduJar  cellulitis  is  common  wlien  the  inllam mation  is  acute 
and  severe. 

57 
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fasily  frum  Hud^kitrs  disease,  but  in  Ujl'  laUcr  llir  fiilarg'^niotd  of  the 
imlIvh  b  greater  and  more  ^Liiemily  disLrtbuted,  the  secondary  aiiieiuiji  is 
more  pronounced,  and  the  disease  Is  of  rare  uitcurrenLt*  as  eouipared  with 
chrrniii-  adenitis, 

FrfHu  *SifphiUilc  Adeniliji, — Tlie  aijsence  of  uthur  si^^'iis  of  late  syfjiujjs, 
such  as  are  described  un  page  53 G^  ajid  tlie  iie^'ative  results  of  anti-syphi- 
litic treatinent  make  the  exclusion  uf  syphilitic  adenitis  cuniparatively 
easy. 

Ff*ma  \ew  iirQmilm, — New  growtlis  ai"e  usuaJly  to  be  disthiguished  by 
their  greater  size  and  by  the  absence 
of  an  exciting  cause,  more  positively 
by  the  niicTOscopic  examination  of  a 
portion  of  the  node  excised  tor  the 
pur|>ose  *>f  diagnosis. 

Treatmext. — [n  tlie  treatment  of 
simple  chronic  adenitis,  the  primary 
exciting  cause  should  be  removed  if 
possible.  Local  applications  should 
be  avoided,  and  |4:enenil  tonic  treat- 
Juent  instituted  by  means  of  cod-liver 
oil.  Fowlers  solution,  the  iutlide  of 
iron,  good  ftiod,  and  out-of-door  life. 
If  these  measures  fail,  the  treatmeid 
becomes  surgical 

Fig-  1^5  Represents  a  case  of 
chronic  cervical  adenitis  in  which  the 
cervical  lyniph-nodes  were  cnlar^^ed  lo 
such  an  extent  that  they  liad  become  a  deformity. 


^■rViiln  JUli'lUl  id. 


Notliing  else  abnormal 
.nor  any  symptom  of  tuberculosis  was  discovered  about  the  child. 


^m       The  function  of  the  thyroid  gland  is  not  definitely  known,  but  it  is 
B generally  believed  to  secrete   certain    nutritive  or  antitoxic   snbsta?ices 
'  which  are  necess^iry  for  normal  metabolism.     DLsturbanci*  in  the  func- 
tion of  the  gland,  resulting  eillicr  in  hypersecretion  or  diiinnislied  secre- 
Itiou,  gives  rise  to  different  types  of  symptoms.     Sucli  disturliances  may 
be  produced  by  simple  hypenenua,  hypertrophy,  atrophy,  ne\v  growtlis,  or 
a:s  a  result  of  excision  of  lite  giarul. 
GOITRB  (Bronchocele). 
Enlargement  of  the  thyroid  gland  is  txMimionly  called  goitre.     True 
goitre  consists  in  the  enlai^mient  of  the  old  and  in  the  formation  of  new 
alveoli,  in  tlie  cells  of  whicli  a  greater  or  Irss  amomit  of  colloid  degenera- 
.  lion  takes  place.     The  colloid  abnormalities  of  gcjitre  are  mrely  present 
children  (Rex),  in  whom  the  thyroid  enlai^gement  seems  lo  be  little 
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!wi?<>trjiiig  mort*  prominent.  Tlu^  caUuneniu  hiv\  not  appejij'efl.  The  girl  wils  woll 
and  stmng,  but  was  more*  fretful  anil  cnpnclous  Ihan  st^fiut-ii  consistenl  with  her  usud 
temp4*ninti!tit    Th«*  tumor  was  t>lafitic,  did  not  ductuate,  and  was  n*?ither  ted  nor  tender. 

MYXCEIDEMA. 

Mj'xoedt^nia  is  a  ronslHuliotial  uiTerUuii,  generally  associated  with 
atrophy  of  the  Uiyroid  gland,  and  cliamclerized  eiinifaily  by  a  thickened 
and  dry  eondition  of  the  skin  and  subcutajieous  tissues,  and  later  by 
menial  fall n re. 

The  symptoms  are  supposed  to  be  caused  by  a  diminished  or  total  lack 
of  seeretion  of  the  thjToid  gland  due  to  its  atrophic  condition  {nthyn'n). 
Tlie  disease  may  be  ntfujatitaf  or  tiajuircfl.  Acquired  inyxo?dema  is  seen 
inosf  rcjnunonly  in  adults,  and  will  not  be  especially  described.  Opt-ntthe 
fntfjnrdema^  of  cftchi-xh  ><immipnva^  is  a  contlition  closely  R^seniblin^'  ac- 
quired myxcedema  of  adults,  anil  follows  the  removal  of  the  thyroid  gland 
by  opt*nition.  The  Ibrn^  of  ntyx oedema  which  is  esp€*eially  related  to  hi- 
fants  and  children  is  that  which  m  known  as  iTetmmtu  or  congenital 
myxiHlema* 

Cretinism  {eongemlal  mt^xfrjhmn). — Two  classes  of  eases  are  recog- 
nized :  one,  known  as  endemic  cn'tintmt,  r^^presenled  by  the  ci*t4ins  of 
Switzerland,  Italy,  Fmnce,  of  the  great  lakes  (Michigan)  of  America,  and 
of  oilier  places  ;  and  a  second  class,  known  as  Hjmradh  eretutlmn,  n^pre- 
sented  by  indiviflual  vn^es  wluch  may  be  met  with  anywhert*. 

Pathology. — There  may  be  a  congenital  absence  of  the  thyroid  giand, 
or  alropliy  may  occur,  as  after  one  of  tlie  specific  infeetiousdist^ases. 

The  head  in  sporadic  cretinism  is  usually  brachycephalic, — that  is,  it  is 
contTiicled  in  its  anlero-posterior  diameter,  Vircliow  was  the  first  to 
obser\*e  in  these  cases  a  premature  ossification  of  the  spheno-basilar  bone. 
Tlie  sphenoid  and  basi-oecipital  bones  should  remain  separate  until  aljout 
the  lilleenth  year,  and  their  early  ossification  ex|ilains,  accordhig  to 
VireliDW,  the  elianges  which  take  place  in  the  form  of  the  cretin  skull  and 
lace. 

Oecaiiionally  the  thyroid  gland  in  a  cretin  is  enlarged,  as  in  a  simple 
goilre,  but  its  function  is  absetnt,  as  shown  by  the  symptoms  characteristic 
of  athyrea. 

There  are  certain  characteristics  of  the  bones  in  cretins,  consisting  of 
an  enomjous  overgrow^th  of  cartilage,  an  arrest  of  growth  at  the  distal 
ends  of  Uie  bones,  and  a  premature  ossification  of  the  stiafl.  Fig.  82,  II., 
ri29.  represents  a  section  of  the  tibia  of  a  sporadic  cretin  child.  It 
Fdbtinguishfd  anatomically  by  an  almost  entire  ;djsence  of  the  zone  of 
prolifemtion  (Whitney). 

Symptoms* — In  sporadic  cretinism  the  symptoms  of  the  disease  usually 
develop  in  the  first  year  of  life,  sometimes  ncd  tmtil  the  second  or  third 
year  or  even  later*  The  body  is  dwarfed.  The  anterior  fontanelle  re- 
mains open  until  the  eightlu  or  tenth  yean  The  face  is  full,  stolid,  and 
expressionless.     The  nose  is  broad  and  flat ;  the  eyes  are  small,  wide 
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apart  and  half  closed  by  the  swollen  lids.  The  mouth  is  open,  the  lips 
are  thick,  and  the  tongue  protrudes.  The  cheeks  are  swollen  and  bloated. 
The  hair  is  coarse  and  straight,  and  usually  light-colored.  The  teeth  are 
rough,  irregular,  and  liable  to  early  decay.  The  voice  is  rough  and  harsh. 
Spinal  curvature  is  apt  to  be  present,  and  is  much  more  apt  to  be  in  the 
nature  of  a  lordosis  than  of  a  kyphosis.  The  extremities  are  short  and 
stunted,  and  the  hands  and  feet  are  pudgy.  Normally  at  birth  the  legs 
are  about  43  ])er  cent,  of  the  total  height,  and  at  four  or  five  years  about 
50  per  cent.  In  cretins  this  percentage  is  lessened  to  between  35  and 
40  per  cent,  of  the  total  length.  The  skin  is  everywhere  dr>%  thick,  and 
bloated,  and  does  not  pit  on  pressure.  Perspiration  is  scanty.  The 
nuisdes  are  weak  and  flabby,  and  the  motions  slow  and  clumsy.  The 
neck  is  short  and  thick,  and  the  abdomen  large  and  pendulous.  Fatty 
tumors  are  not  infrequently  to  be  found  in  the  supra-clavicular  regions. 
The  genitals  are  small  and  undeveloped.  Habitual  constipation  is  com- 
mon. The  temperature  is  frequently  subnormal.  The  temperament  of 
cretins  is  placid,  and  their  expression  stupid  or  even  idiotic.  Their  mental 
and  physical  development  is  very  backward ;  they  learn  to  talk  late  or  not 

at  all. 

Diagnosis. — The  appearance  of  a  cretin  is  so  characteristic  that  a  diag- 
nosis is  rarely  difficult.  Foetal  or  early  and  severe  rhachitis  may  give  rise* 
to  marked  deformities  suggestive  of  cretinism,  but  do  not  show  the  other 
physical  signs  and  the  mental  symptoms. 

Treatment. — The  recognized  specific  treatment  of  all  forms  of  myxcB- 
dema  is  the  admhiistration  of  pn^paratioiis  of  the  thyroid  gland.  The 
success  of  this  method  is  one  of  the  most  brilliant  triumphs  of  modem 
experimental  medicine.  The  results  of  tn^atment  for  several  months  are 
remarkable,  as  the  entire  appearance  of  the  child  is  changed.  The  thick- 
enin<'"  of  the  skin  disappeai's,  the  idiotic  expression  is  lost,  and  the  growth 
and  development  of  both  body  and  mind  pro«rress  rapidly.  A  large  num- 
ber of  cases  have  been  reported  illustrating  the  etVects  of  the  thyroid  treat- 
ment. The  question  whether  the  improvement  will  continue  indefhiitely 
and  go  on  to  complete  and  permanent  recovery  is  one  for  the  future  to 

decide. 

The  dried  powdered  gland  or  the  glycerin  extract  are  the  most  conve- 
nient means  of  administration. 

The  driiMJ  thyroid  extract  may  be  given  in  tablet  form  in  doses  of  0.o3 
to  o.of)  gramme  (i  to  1  grain)  three  times  daily.  Unpleasant  effects  fnmi 
the  treatment  are  rare.  A  decided  rise  in  the  temperature  indicates  that 
tlie  use  of  tlie  thyroid  extract  should  be  suspended  for  a  time.  The 
earlier  the  treatment  is  begun  the  better  are  the  results  obtained.  When 
the  normal  condition  of  the  body  has  been  restored  by  the  us(»  of  Hairly 
lanre  doses  of  the  thyroid  extract,  it  will  be  necessary  to  contiinie  the 
treatment  indelinitely  with  doses  small  enough  to  maintahi  the  equilibrium 
of  the  metabolism   of  the   body.      It  should   be   remembered   that   these 
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rhildn.'Ti  arr  i/spiTially  snsteijtiblc  tu  cold,  and  shmild  br  kept  m  an  i?ven 
lei upcrul lire  ur  taken  to  a  warm  t  liinate  Lliirii%'  tlir  wijiler. 
Fig.  187  represenU  a  case  of  sporadic-  rroUaisnu 
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Tbe  rhild  wsui  u  girl,  livf  aiitia  half  yt'ars  nJd.  Hit  parenU  w*?re  htNilihy  Atni-ri- 
cmiB,  iioi  littuid  reltitiorii,  und  did  uoL  h^ive  goitri^  Sbe  wii^  birn  niter  ;i  si'Veri^  lalxir  ; 
it  was  a  liHiid  pivsenialioti,  iiiid  no  iustninients  v^^ere  iised.  N^Jlhinif  ifS|iecmlly  aiiitoriiud 
WHS  nolici'il  aluiiit  lier  urdil  thn  hveltlh  Uiouifu 

wlii?n  ?i|ie  did  iiat  si.*etii  1*0  lin^lit  as  is  u^uhI  at  ''^''    *   * 

lliat  ii^e.  When  four  year*  old  she  was 
br<iu|fhi  hitho  htispitaL  Shn  could  not  spfiik» 
and  h»*r  TOt*nhlpmiditirin  wass  much  linfeeNeiL 
Sh*'  n>yld  i«i^circ^Iy  Htatid,  arul  Unikeil  as  thim|zli 
she  were  at^Hiut  iine  and  a  half  yiiars  ohl. 
She  had  never  had  any  eonvulsifjns.  1ml  had 
ulwavi^  hiid  incfmtinenee  tif  nniie  and  of 
n^t^es,  VV*heii  seen  a  year  later  she  appeareH 
in  h&  in  n^ood  penernt  c(>nditu)ii>  but  her  mu^^- 
cleg  were  lar^e  ami  flahhy  and  whe  had  nol 
imprrived  mentally.     The    (.ireunirerenee   of 

I  her  head  Wii$  46.  Op*)  enu  {]^\  inches).  Thi^ 
nieasurenienl  rnim  theoeeipul  In  the  \<»y\  of  the 
ntise  wsis  34.4  c!ou  (134  inches),  and  across  the 
bti&d  tr^nn  exlerUfil  mentus  U\  external  meatus 
flA.S  cm,  (I  I J  inches).  The  circvimferenee  i^f 
the  Ihoraji  was  40,3  cm.  (15j  inches).  There 
were  n»j  irregularities  ah(mt  her  head.     The 

Ifrifehead  was  overhant?ing,  and  thi^  was  ren- 
dered more  ^^iriking^  on  acconnl  fjf  the  sunken 
hridi^  »*f  the  nose.  The  lips  were  thick,  and 
th*'  lonirue,  which  seemed  enlarged,  was  prci- 
traded  helween  them.  The  hearing  was  said  Ut 
^  ^lod .  a  n  d  1  h  e  s  i  (rht  w:is  jf  nod ,  S  h  e  h  ad  hee  n 
•hie  l*>  sit  alone  since  she  was  one  year  old, 
htit  eould  $tand  only  with  support,  and  could 
nol  walk.  She  was  bnw-le[^ged,  and  the  bones 
w'en?  somewhat  enlar^^eil  about  the  epiphyses. 
The  hands  arifl  feet  were  large  and  puITy, 
but  did  n*d  pit.     The  fee!  were  bright  red,  lh«'  liami?^  less  »j.     The  Irnnk  was  stout  and 

I    thick;  the  spine  was  straij^ht;  the  lunjfS  and  heart  wnre  nt)nnaL  and  notbinp  abnormal 
could  lie  detected  about  Ihe  ubdomeu  except  an  umbilical  hernia.     The  teJidon  reflexes 
were  normal,    Sensation  was  ntirrnal.     Ttie  tbyruid  gland  could  not  tje  fell    The  teeth 
were  good.     There  was  a  general  condition  of  intlltratioii  of  the  skin  like  myxo^Jema. 
Hebetude  was  marked.     The  treatment  of  Ibis  child  wai^  with  an  extract  made  from 
the  thyroid  gland  of  a  sheep,  0.06  ca\  (1  minim)  of  the  thyroid  exlract  being  given  three 
^^    times  daily,  which  was  gradually  increased  1  mtnim  everj-  two  days  unless  the  rectal  tern* 
^fe   peralure  rf*se  above  37.7**  T.  {100*  F.).     There  was  a  slight  impmvement  of  the  symp- 
^^   tonis  heforethe  child  letl  the  hospital,  but  her  parents  did  nol  ndurn  w^ilh  her  to  rppfirt 
the  subsequent  progrt*ss  of  the  ilisease. 

Fig,  188  represents  a  rase  of  sporadic  cretinism  wliicli  orcurreil  in  the 
practice  of  Northrnp,  of  New  York,  who  describes  it  as  follows ; 


:NJyx<i»<k'nin,    Femikie.  h%  ycaT>  obi. 
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**Th€!  parents  of  tin*  chiUl  were  hLsdtliy  Anjem-ans  fro jn  Western  PeniiSTlTatiii^ 
and  tht^y  wen*  not  LTinriiiii;jrQiM>:TMis.  The  failit^r  vv?ii»  forly-five  ytnirs  old  ;  Lht*  tnother  whm 
tliirtv-niiN"  years  o(  .i^e,  hnd  h;id  s«?vend  mm/arna^^'es  and  four  ht^ajlliy  children*  tvroof 
whom  had  dit*d  of  some  acute  dis^a^se.    This  VMv  gid,  who  iii  aow  iiirji*  ytsifs  old,  iB  tbe 

fifth  i-hilcj.    The  mutlier  first  uoUt^t^  tluil 


¥u 


the  rhild  IV mid  Ja>t  sit  U|i  when  it  wm 
mne  rrionUistdd,  that  it  pnicticidlY  t'tiii^r^i 
to  grf*w\  jinrl  now  at  nine  years  it  is  nieja- 
l;dly  no  older  Ihan  it  was  at  nine  fnonths, 
and  ptiysi rally  it  ha.4  merply  tJiickeDed 
The  first  iniprei^sioii  one  geU  an  knjk* 
\ug  id  the  child  is  that  it  m  An  idloL 
Itf?  hands  are  large  and  broiid.  Us  i^>ifif 
is  peeuliarly  sallow*  The  hair  is  thin, 
long,  dry,  and  wiUiont  lijstm.  The  eye- 
brows an^  prej34int,  and  are  not  r^rnju^k^ 
aide  in  any  way.  She  has  Uit*  dMmder- 
istic  flattening  of  ttie  hrid^'^  at  Ihe  nose, 
difTuse  swelling  of  the  rinder  lid  and 
pyftine.Hg  of  the  upper  lid,  and  pendulous 
cheeks,  i^he  has  thick,  pule  lips,  wiOi  t 
pn:itruiling  tongue,  which  b  swollen  and 
pale.  The  lips  and  tongue  have  a  ten- 
dency in  dryneiig.  There  ane  fourteen 
teeth  ;  all  of  them  are  of  the  first  sm^L 
Those  in  Ihe  npper  row  are  eroded,  and 
appear  only  at  the  Wtiom  of  ti  series  nf 
ulcers  iji  the  upper  gums.  The  lower 
teeth  are  in  nearly  Ihe  same  eondiUoii, 
and  the  gtima  are  suppurating.  An  of- 
fensive oiJor  is  always  present  in  the 
mrmth.  The  arms,  legs,  feet,  and  hantls 
are  unnaturally  thirk.  The  ai>domeii  is 
prominent,  and  there  is,  us  you  see,  an 
umbilical  hernia.  The  hand  which  is  resting  on  its  mother's  black  gjove  shows  the 
dry,  wrinkled  condition  so  chartK-leristic  nf  myxedema.  Perspiration  is  absent.  The 
§kin  is  pale,  and  has  a  peculiar  motlled  appearance.  The  soles  nf  the  feet  sincl  Ihi? 
palms  <d  the  hands  are  dry.  Then?  is  marked  lordosis.  The  surface  of  the  cliild 
diw/s  not  suggest  ttie  feeling  of  redema^  nor  does  it  pit.  The  feeling  is  that  of  puffinrss 
and  Itabbiness.  The  child  cannot  sit  alone.  It  can,  however,  stand  wtien  once  bal- 
anced and  allowed  to  grasp  some  flxed  object.  The  supraclavicular  *  pad*  of  timn^  wa 
conimonly  found  in  Ihesiie  ca#es  i.^  present.  The  thyroid  gland  seems  to  be  present,  and 
is  i>o?sihIy  enlarged.  Hebetude  is  shown  to  a  marked  degree,  and  tlie  delayed  cerel^ndion 
is  verj"  evident,  although  the  child  never  speaks  except  to  say,  with  inHnite  slo^vness, 
*dii— dit.' 

**The  reetal  temperature  four  days  before  treatment  wiis  hegun  was  ^.4**  C. 
(97.5''  F.)  in  the  morning,  and  S7.^5*  C.  (09.5°  F.>  in  the  evening.  Tlie  child  was 
treateil  with  the  thyroid  extract  prepar<*d  so  that  each  drachns  i^presented  one  thyroid 
gland  iif  a  yearlinj^.  Of  this  preparation  0.06  c,c.  (1  niinitn)  was  given  Ihrer  times  a 
diiy  until  llie  fMurlh  day,  when  the  temper;iture  i-ose  alKive  37. 7*^  I',  (lUO'='  F.),  lunl  the 
treatment  was  slopped  for  a  day.  At  Ihis  time  Ihi'  npjietite  had  improved,  and  the 
bieath  was  not  m  offeniiive.  Two  days  later  the  treatment  w:is  l>egun  agtdn,  and  on  the 
eighth  day  the  tongue  w^as  found  to  be  considerably  smaller.     During  tlip  neit  week  tb» 


iiy?t*i?<ltfiim.  Fu^malc  ^  years  nid.  Slif^tat  Imnrovi*- 
niciit  after  eighty  d»yi'  treatment  with  thyroid 
extmct. 
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tempenihire  remaiut^d  under  37.7"^  (\  (lf>0^  F/)*  It  then  rose  nlxjve  37.7°  C. 
(1 00*  F. ).  iind  the  tpealment  wajs  sus  pended.  The  Jirsl  tw^tb,  a  cwnine,  was  cut  ai  this  time, 
Ttii*  largest  dose  which  was  pven  during  the  trt^attnent  was  0*24  c.c,  (4  minims)  three 
tim^fs  «  diiy*  The  child  was  i rested  eiifhly  days  iu  this  way.  The  improvemenl  was  very 
sli^htt  Imt  the  couutenat ice  was  brighter,  the  Inngue  Jtecame  much  siimltfrt  and  thet^lthi 
li?*is  dry.  Sht^  lo^t  somewhat  in  weight  while  uiidi^r  trealmeiit.  The  crmstipatioiu  which 
Wilis  Tiiiirl^i^d  wlieik  tlw  treaLiu*>iit  was  Ijegun,  dit»appe;ireit,  and  she  w^is  willing  to  take  a 
louch  greater  variety  tif  food/' 

The  next  vbbc  represents  one  of  sporadic  cretinism  which  came  under 
the  obsen'alion  of  Osier,  of  Baltimore,  when  she  wns  four  years  old. 

The  piirenlsf  wer*'  h^mllhy,  and  Ihere  was  no  hereditary  taint  on  eiMier  snide  ot*  the 
family,  none  of  whom  had  ha*!  j^oitre.  She  wais  the  second  child  ;  the  liiln>r  was  easy, 
ajid  she  throve  vren.  She  Jiad  never  had  any  clij^en-^^es.  Nothing  especiaj  waii  noticed 
ahftjul  the  diild  ufitil  its  second  year,  wh*fn  it  wai*  observed  that  she  diil  n*it  attempt  to 
walk  or  talk,  and  that  ^he  setmied  unnatunilly  quiet  and  dulL  She  did  nut  cut  her  first 
te**th  until  she  wajs  two  yean?  old.  hi  her  third  year  her  skin  hecnme  very  pale  and 
waxy,  and  her  ffu^e  and  limt>H  seemed  puffy  ttnd  s:wollen.  She  had  developed  very 
Uttle  mentally,  and  could  say  only  one  or  N?o  words.  The  olher  sympiomg  indica- 
tive of  a  disturbance  of  the  function  of  the  thynnd  gland  ^adtiatly  appean^d,  sueh  as 
the  myxcedematous  condition  of  the  suticutaneou^  tissues  and  the  development  nf 
the  supraclavicular  pad.  The  thyroid  ^rhmd  could  not  lie  felt.  The  exandnation  of  the 
blood  showed  a  nio4lerate  increase  of  leiicocytef,  ;tnd  >ome  irregularity  in  the  size  of  the 
erylhrofiytes.  When  Ihree  and  a  half  years  old  she  was  75  cm.  (29f  inches)  tall,  and 
her  head  measur^^d  52.Z  tnu  (20 ^  inches).  She  had  b^en  under  treatment  with  tonics 
for  A  yeju",  and  was;  reported  to  ta^ke  more  noliee  and  to  look  more  intelligent.  She 
f  Uien  treated  with  the  thyroid  extract,  and  improved  markeflly  in  iKith  her  mental 
her  physical  condition.  The  tongue,  which  liad  been  thick  and  protruding, 
mpldJy  became  smatler.  wnd  she  began  to  walk  and  lalk. 

EXQPHTH  A  T  iMTC  GOITRB. 

Exophthalmic  ffoitre  occasional ly,  but  nm*ly,  omirs  in  childhoort.  in- 
lendent  of  th*;  physiolo^cal  distnrbanctj  whitdi  has  been  described 
under  hjpeiieniia  of  the  th>Toid  irland  on  page  900, 

ExiuLotiY. — Ait^ordiri^'  h)  Sai:hs,  heredity  plays  a  murli  more  impn  riant 
part  in  children  in  Liu*  protlm^lion  of  Hie  disease  than  the  emotional  ex- 
citement, fright^  <*ardiac  disease,  and  severe  constitutional  disorders  whifh 
so  h^^'cjiiently  underlie  the  condition  in  adults.  Epilepsy,  chorea,  and 
chronic  alcoholisni  in  the  parents  predispose  to  the  development  of  th*- 
disease  in  children. 

Exophthalmic  goitre  fe  considered  by  some  writers  to  he  due  to  a 
pure  neur<»sis,  by  otla-rs  to  centml  lesions  in  the  medulht  i>blon^ta.  The 
mortr  recent  views  attribute  it  to  hypersecretion  i>f  the  tbyroid  glajid,  to 
wtiich  the  name  hjfpirfhifrea  is  given,  as  opposed  to  the  uih^rea  of  myxoe- 
dema,  in  %vhicti  the  symptoms  are  supposetl  to  be  due  to  deficient  secre- 
tion. 

SYMFTOMs.—ln  some  cases  the  onset  is  acute,  iit  others  subacute  or 
ctironie,  and  is  f^liamcterized  by  the  cardmal  symptoms  of  tachycardia, 
exophlhalinos,  muscular  tr**moi^,  enlargement  tif   lht>    thyrfiid,  ioul   by 
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general  syinptonis  of  anremia,  in<lifr*"stion  with  a  sfjf*cial  teiidt^ncy  to  [iprv 
fi^sp  iJiarrha^a,  sli|rhl  fever,  loss  of  weiglit,  and  many  other  syinptoms  uf  a 
iieura!5tlie!Uf"  v  haracU*r, 

Tachtimrdia. — Tin?  pulse^rat*'  is  increased  to  90,  100,  120,  or  evi-n 
200  pi*r  nunutt\  the  raU*  being  iruTeHist^d  in  stales  of  ffxciteiiient  and  low* 
en*d  wlu^n  mental  and  phymtal  rest  is  eiiibnett.  There  i^  no  evidt^iici*  «if 
ail  oi^nie  k^sion  in  the  heart*  All  the  arteries  throughout  the  bi^dy 
pnlsate  with  unusual  distinelness.  Owin*?  h)  Ih*^  increased  blood -tension, 
honiorrtiafres  may  uviWY  from  the  nose,  shiniaeh,  or  hiii*sthK'&.  Upon 
palpation  of  tlie  goitre  a  distind  thrill  may  be  felt, 

KropitihfhnoM^ — Th*:  protrusion  of  tlie  ey^liall  is  rrot  ar(*f>ni|>aj>ied  by 
disturbam  e  in  visioi].  Limitation  of  the  Held  of  vision  with  ulceration 
of  the  cornea  from  want  of  protection  of  the  lids  niay  occur.  Gmefes 
symptom,  a  failure  of  the  u]}per  lid  to  follow  pnirniitfy  a  downward  movt*- 
ment  f»r  the  bulb,  Stellwa^*s  syinptonL^  of  a  ililated  palpebral  fissure,  and 
Mf»ebius's  symptom  of  defective  convenience  of  the  axes  of  the  two  eyes 
are  signs  to  be  noted  in  connection  v^ith  the  exophthalmos,  but  are  not 
ahvays  i>reseTil, 

Thifrtitti  Eniargemeni. — ^The  tliyroid  is  almost  always  eular^^ed,  but  the 
increased  size  niay  follow  rattier  than  precede  the  other  cardinal  symp- 
toms. The  enlargement  ig  usually  bilatend  and  syuunetrical,  Uie  tissues 
an*  vascular,  hypt*nJ^*i^tic,  and  may  slkivv  fibriiious  de^feueration. 

Muscular  Tremir^, — The  muscular  tremors  are  usually  rhythmicaJ,  and 
at  the  rate  of  about  eight  t<>  the  second. 

Throbbing  of  the  blood-vessels  aiid  free  perspiration  arr  unpleasant 
symptoms,  adding  to  the  discomfort  and  nen^ousness  of  the  |>atient.  In- 
tense pitrmentation  of  the  skin,  resembling'  Addison's  disease,  may  mrely 
occur,  or  areas  of  leucoderma,  or  ^>f  urti(^aria.  Very  rarely  niyxcedema  has 
developed  towards  the  end  of  the  disease.  Marked  diminution  in  Uie 
electrical  Resistance  is  present,  and  may  be  due  to  the  profuse  sweating, 
Glyeosuria  and  albuminuria  ar**  occasional  complications. 

Di\(rXOS!s. — The  diiiffuosis  in  made  by  tlu^  rt*cognition  of  the  caniinal 
symptoms.  Physiological  hypera^mia  of  thu  thyroid  at  {uiberty  should 
not  be  diagnostirated  as  exophthahnic  goitn*, 

pRoiixoais,^^ — The  ctuu^e  is  generally  clironie  and  of  several  yriir** 
dtiralion.  Some  cases  recover,  but  if  tlie  disease  is  once  well  developed  it 
is  apt  to  be  prolon^i>d,  flcath  often  ensuing  from  some  intiTcurrent  atfeciion. 

Thkatme.vt. — A]>soluh^  rest  in  bed,  avoiflanee  of  all  exciteiueiil,  ami 
careful  regulation  of  the  diet  are  essential.  Digitalis  luid  stroiduuithus  an* 
sometimes  useful,  flood  results  have  been  repoHi'd  from  the  use  of 
belladonna  and  of  atropine,  Tlie  i^alvanic  cum*nt  is  also  recDnnnendeiL 
The  thyroid  extrart  has  pHived  of  no  value  in  these  cases.  UTien  the 
gland  is  s^^  laj^a*  as  to  cause  symptoms  of  pressure,  parlial  extirimtiou  b 
to  be  considered.  The  operation  has  been  dcjue  in  adults  witti  gooi! 
results  in  a  certahi  number  of  cases. 
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ACJUTE    THYROIDITIS, 

Acute  intlaiTtmatinu  of  tlie  thyroid  is  nut  very  rominon,  but  may 
occur  fnmi  a  variety  of  rauses.  It  may  result  in  the  fun  nation  of 
abscesses  of  various  sizes  or  in  the  prdrluetion  of  new  conueotive  tissue. 
Acute  thyrtjiditis  is  rarely  priniarj,  being  fomnionly  a  nietaslatie  affection 
(jcrurriiig  in  the  e(mrse  of  some  febrile  disonler.  It  has  beeji  noticed 
aniorig  <  Jiildren  as  a  coniplicaiion  of  measles,  typhoid  feven  diplitheria, 
and  parotitis,  and  tlie  process  in  a  majority  of  these  recorded  cases,  in- 
stead of  retrograding  spontaneously  as  it  did  in  others,  caused  an  iJiflam- 
malorj'  condition  in  which  abscess-formation  occurred.  On  opeidng  the 
abscesses  the  pus  was  found  to  contain  numerous  micrococci. 

Symptoms. — The  symptoms  of  acule  thyroiditis  are  swelling,  redness, 
and  t<>nderness  of  the  {?land.  Symptoms  of  pressure,  such  as  dyspntra, 
hoarseness,  i>ainful  dej^Hutition,  and  neuralgic  pains,  are  sometimes  present 
witli  fever  and  general  malaise.  The  duration  of  tlie  disease  is  from  two 
to  three  weeks. 

Treatment, — ^Tlie  treatment  is  essentially  expectant  but  some  pn/vi- 
ousiy  intractable  cases  seem  to  have  been  benefited  by  the  aiiplication  of 
iodine.  The  patient  should  be  carefully  watched,  and,  if  ihwc*  are  indi- 
cations that  suppuration  has  taken  place,  an  incision  should  be  made  at 
once,  as  recovery  then  usually  occurs  quite  quickly. 

TUMORS    OF    THE    THYROID    GLAND. 
Malignant  growths  arc*  extremely  rare  in  the  thyroid,     Gummata  liave 
been  found  in  a  certain  number  of  cases  of  congenital  sypliilis  and  miliary 
tubercles  in  connection  with  general  miliary  tuberculosis, 

DISEASES  OF  THE  THYMUS  GLAND. 

The  thymus  gland  may  [lersist  after  tlie  sixteenth,  and  even  after  tlie 
twentieth  year,  without  es]ieciaJ  |jatho)ogical  significance. 

A  considerable  luuiiber  of  cases  of  what  is  termed  thifmw  asthma  lias 
been  reported* 

in  this  conditi^jn  infants  and  young  children,  many  of  wlioni  wi»re 
sujiposed  to  be  healttiy,  have  had  severe  and  often  rapidly  fatal  atlafks 
of  dyspna*a,  whicit  at  the  autopsy  have  btten  found  to  i>e  dependent  upon 
gn^at  enlargiiiient  of  the  thymus  gland.  Death  in  llirse  (asrs  in  su[)|H>sed 
to  have  bt^en  due  to  pressure  of  tiie  gland  upon  llie  Irachea,  uf>nn  tlie 
great  vessels,  or  upon  the  pneumogastric  ner\%  causing  si>asm  of  llie 
glottis.     Many  of  these  cases  have  occun'ed  in  childriMi  witli  rhachitia 

5linnte  multiple  hrmnrvhaijm  are  not  infrequently  found  in  the  thymus 
gland  in  new-born  infants  who  lutve  died  of  asphyxia, 

r^rimary  hijiamjfwtiou  af  the  thymus  gland  has  been  reported,  but  is 
extrc*rnely  rare, 

Muliijde  ithm^rmcs  of  Uie  thymus  gland  have  tieen  reported  by  Dubois 
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porGon  to  fho  dcgm^  of  anneiiiia  prosonL  and  a  chamclerisUe  tUscoloralioii 
of  the  skin  are  the  eouspieuous  syuiploiiis  of  the  disease. 

The  pi^tiientatiou  varies  rrnui  a  light  yeUow  to  a  deep  brouxe.  It  is 
usually  diifuse,  and  is  iiiosl  intt^ns**  ou  tlie  expost^d  paHs  tyf  ihv  body,  siieh 
as  tile  head  and  liands,  anti  iu  the  flexures,  around  the  nippleB  and  ahout 
the  (genitals.  The  mucous  membranes  of  the  mouth  and  vagina  are  hke- 
wise  fii^nuentefi,  but  t!ie  pahns  and  soles  remain  free  for  a  long  Lime, 
Ml  ma  11  areas  of  leneodennu  may  appear. 

Vomiting  and  diarrtuea  are  espedally  common  wlien  the  disease  cicimrs 
in  ehiJdren.  Nervous  symptoms  are  soniethiies  marked,  mul  are  of  tlie 
same  character  as  those  we  see  in  cases  of  severe  secondary  anif^mta. 
The  t}lood,  however,  shows  only  a  sligtit  degree  of  anaemia.  Tliere  is  no 
emaciation  except  in  the  later  stages. 

Tfie  course  ot  tlie  disease  is  prfigresslve,  with  occasional  reuiissious, 
the  dumtion  varying  from  a  few  moutlis  to  one  or  Iwo  years.  Death 
occurs  from  exhaustion  or  from  the  development  of  an  intercurrent  affec- 
lioif,  wiii<*Ii  may  appear  as  some  form  of  tubercular  disease  In  other  parts 
of  tile  hotly. 

On  autopsy  the  adrenal  glands  are  frequently  found  to  be  tiiberen- 
■  lar,  but  may  prc*sent  no  changes, 

^  DiAtiNosis, — In  the  diagnosis  of  Addison\s  disease  other  causes  of  ] jig- 
mentation  of  the  skin  nuist  be  exclutJed,  such  Jis  may  arise  from  arsenic, 
lead,  ujtMe  of  silver,  paludism,  and  abdominal  giT>wths,  Tlic  tuben^ulin 
l».»st  is  often  of  value  as  an  aid  in  the  dia^mosis  wlim  llu;  cause  is  due  to 
tubi*rculosis  of  tlte  adrenal  |,dands. 

IFaoaNosts, — Tlie  disease  is  nearly  always  fatal  A  few  nx^^^veries 
havt*  bt*en  reported. 
TBEL\TMEXT.-^The  a*lrenal  glands  of  the  sheep  have  of  late  been  used 
frc*quently  in  the  treatment,  and  in  a  few  cases  with  hnprovement  in  the 
symptoms.  The  renjedy  is  worthy  of  a  trial,  but  the  results  are  usually 
very  disappointing.  The  glands  njay  be  given  raw  or  slightly  cooked,  in 
the  fonn  of  a  glycerin  extract,  or  as  a  dry  extract  in  tablets.  From  one- 
half  to  one  gland  may  be  given  daily,  or  one*grain  doses  of  the  dried 
extract  Miree  tijnes  a  day.  General  treatment  and  nu*astires  direett*d  to 
the  control  of  the  symptoms  are  mdicated. 


DIVISION  XVI. 

DISEASES    OF   THE    NERVOUS    SYSTEM. 


We  are  much  more  likely  to  meet  with  nervous  phenomena  of  the 
most  diverse  varieties  in  children  than  in  adults.  In  Hke  manner  we 
meet  with  tlie  most  widely  differing  clinical  symptoms.  Symptoms  which 
if  occurring  in  adults  would  be  significant  of  serious  lesions  of  the  ner- 
vous system  may  arise  in  children  from  simple  reflex  conditions  which 
only  simulate  and  do  not  represent  actual  disease. 

Children  are  much  more  apt  to  become  unconscious,  to  have  convulsive 
attacks,  and  to  show  disturbance  of  the  functions  of  important  nervous 
centres  from  reflex  irritation,  than  are  adults.  The  w'hole  cerebro-spinal 
system  in  infancy  and  early  childhood  is  so  impressionable,  so  excitable, 
and  so  hypersensitive  to  even  slight  grades  of  irritation,  that  diseases  of 
a  nervous  type,  whetlier  primary  or  secondary,  dominate  all  others. 

Reflex  phenomena  are  so  nmch  more  numerous  than  those  which 
arise  from  organic  I(»sions,  and  are  so  irregular  in  their  manifestations, 
thai,  from  a  diti^iiostic  point  of  view,  they  are  most  important.  They 
also  enter  into  ail  dislnrbaiices  of  the  nt^rvous  system,  whether  functional 
or  organir,  to  such  a  degnn'  that  what  we  have  learned  concernuig  cere- 
bral localization  in  the  adult  becomes  of  much  less  value  in  the  youn^' 
subject. 

TIu»  reader  is  reftTred  to  especial  works  on  the  nervous  diseases  of 
cliildren  for  the  details  of  examination  and  cen^bral  localizidion.  and  I  can 
n'cominend  i)arti(iilarly  tht?  ''Nervous  Diseases  of  Children,''  by  Sachs. 

Instability  and  irritability  of  the  nervous  system,  both  peripheral  and 
central,  are  cliaraclcrislir  of  the  early  periods  of  development,  making 
certain  nervous  diseases  of  children  peculiar  to  them  as  compared  with 
adults.  Many  weeks  are  recpiired  before  the  peripheral  ntTves  liave  ac- 
quired their  couiijlete  junction,  and  tlu'  brain  and  spinal  cord  do  not 
attain  their  full  development  for  months  and  y(*ai*s.  A  simple  heightened 
teiii|)erature  or  increase  of  vascular  pressure  in  the  brain  and  cord  may 
cause  such  irritation  of  the  nervous  centres  that  the  most  varied  symp- 
toms. su<'h  as  delii'iuiu.  somnolence,  and  twitching,  may  arise.  On  the 
otlu'r  hand,  serious  nervous  disturbances  may  in  childhood  follow  the 
acute  injections  diseases,  and   again   there   may  be  a  complete  arrest   of 
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doveltjpment  of  the  ct^iitral  luTvoiis  sysient,  whieli  may  he  leiripnntry  ur 
permaiieiil. 

As  slated  by  Sachs,  childhood  is  exempt  only  froiii  the  diseases  due 
h)  seiute  deteriu ration  froia  degenenitioii  and  sclen.isLs  of  the  brain  and 
spinal  I'onJ,  and  is  relatively  free  from  those  due  to  toxie  agents,  suvh  as 
alcohol,  metal  lie  poisons,  and  acquired  syphilis ;  tlie  etTecls,  however,  of 
such  diseases  in  the  parents  are  shown  by  inheritan<"e  in  I  he  rhildreji. 


I 


0ONVUX»SIONS. -ECLAMPSIA  INFANTUM. 

Attacks  of  motor  disturbarH'e  i-eprt^mMdeii  by  roniinnous  rigidity  or 
eotitrHetitms  of  one  or  more  groups  of  nHis<.*l**s,  lasting  for  a  vtu'iable 
time  and  usually  accompanied  by  nntnmsciousness,  an*  designated  con- 
vulsions.    A  convulsion  is  a  symptom  and  not  a  disease. 

Ccjiivulsions  may  be  divided,  as  to  Iheir  type,  into  (t )  t4tmk*  ajid  (2) 
tonic;  as  to  then'  form,  luio  (\)  i/t-tirrttl  iUH\  {2)  pttriktl ;  and  uls  lo  tlie 
seat  of  irritation  which  causes  them,  intu  (1)  t'eninti  mul  {2}  j^TiphrniL 

The  cfoftie  eonvulsion  is  an  active  si*asmodic  contmction  of  tla'  mus- 
cles fi allowed  by  immediate  relaxation.  Thi*  ccjnvulsions  of  epitepsy  are 
illustraUve  of  this  type. 

The  Irmie  convulsion  h  a  more  or  less  continued  spasmodic  rigidity  of 
the  iiiusdes.     This  type  is  seen  in  tetanus  neonatorum. 

The  seat  of  irritaliou  which  produces  the  convulsion  is  very  viu'iod. 
It   may  br  a  lesion  at'  the  central  ner\'ous  system  or  of  the  peripheral 

t  nerves ;  iii  the  forinL'r  case  tfie  convulsions  are  spoken  of  as  eetttntl^  in 
the  latter  they  are  termed  njie.!.  Convnisions  are  inuuli  juore  apt  to 
occur  iti  infajiey  than  in  later  childhood  and  in  adult  life,  probably  be- 
cause ttie  power  of  iidiibition  is  not  developed  hi  the  former.  We  there- 
fore not  only  meet  with  convulsive  attacks  inorL'  frequently  in  very  early 
ft  life^  but,  as  a  rule,  we  are  led  to  look  upon  these  convidsive  attacks  as  of 
much  less  iuqiort  tlian  ui  the  older  suljjecL     Tht*  reason  for  this  is  that 

tthe  causes  of  retlex  eonvuisions  in  infancy  ai*e  iuimmendilc,  aiaU  as  a 
nde,  do  not  result  seriously,  while  in  c»lder  children  and  in  adults  con* 
vidsions  are  almost  always  representativi*  of  some  serious  central  li*sion. 
Convulsions  are  so  common  in  infancy  that  tliey  have  been  comparted  to 
the  chill  which  ot^curs  in  th^  initial  staj/c  u(  maJiy  diseases  arising  in 
adults.     The  various  acute  diseases  accompanied  by  high  temperature, 

»snch  as  imeumonia  and  the  exanthemata,  are  ver>^  commonly  [)receded 
by  a  convulsion,  and  a  chih  is  rare  under  these  <'onditions  in  infancy- 
We  nuist,  however,  not  be  misled  by  the  frequency  and  comparatively 
l>enign  character  of  conv^ulsions  in  infan<'y  and  by  thf^  rule  tliat  they  are 
not  fatal.  The  con  vidsions  of  infancy  may  represent  just  as  serious  t/on- 
■  ditious  as  they  do  in  later  life,  and  are  to  b<*  looked  upon  as  a  irrave 
symptom  until  we  can  he  siin\  by  eliminating  serious  oi-ganic  lr*sioiis  as 
a  cause,  that  we  are  dealing  with  one  of  the  conunon  and  mild  forms  of 
this  phenomenon.     The  convulsion  does  not  in  itself  show  us  whether 
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it  is  the  result  of  serious  or  of  benign  disease,  and  the  convulsions  which 
occur  from  some  organic  lesion,  such  as  cerebro-spinal  meningitis,  may 
differ  in  no  way  from  those  which  arise  from  some  simple  cause,  such  as 
indigestible  food. 

General  Symptoms. — We  are  frequently  called  to  see  infants  in  convul- 
sions where  the  convulsion  is  the  first  and  only  manifestation  of  the  dis- 
ease. After  a  few  signs  of  uneasiness  the  infant  suddenly  becomes  rigid 
for  a  second  or  two,  makes  a  sound  as  though  choking,  the  eyes  turn  u|)- 
ward  and  become  fixed,  there  may  be  strabismus,  the  skin  becomes  some- 
what cyanotic,  and  then  the  convulsive  movements  begin.  The  eyelids 
open  and  shut ;  the  face  and  usually  the  head  are  drawn  to  one  side ;  the 
fingers  are  clinched,  and  the  arms  and  legs  move  up  and  down.  The 
back  may  at  times  be  somewhat  arched  and  the  head  retracted.  The 
infant  is  apt  to  foam  at  the  mouth  to  a  greater  or  less  extent ;  it  is  perfectly 
unconscious,  and  the  breathing  soon  becomes  stertorous.  These  symp- 
toms, after  lasting  for  two  or  three  minutes,  are  followed  by  complete  re- 
laxation, an  apparent  state  of  coma,  and  sleep.  The  child  on  awakening 
may  be  bright  and  well,  or  the  convulsion  may  recur  and  continue  for  a 
much  longer  time,  as  in  one  of  my  cases,  in  which  an  infant  had  fifty-two 
convulsions  in  twenty-four  hours  and  yet  recovered.  There  may  be  in- 
voluntary discharges  of  urine  and  faeces. 

The  convulsive  movements  may  affect  the  entire  body  and  limbs, 
including  the  face,  or  they  may  affect  only  certain  groups  of  muscles. 
Thus,  they  may  be  localized,  as  in  one  limb,  or  they  may  be  unilateral 
or  bilateral. 

Convulsions  of  Central  Origin — The  most  important,  on  account  of 
their  serious  nature,  are  those  convulsions  which  are  of  central  origin. 
Convulsions  of  this  natun*  may  occur  in  any  disease  which  is  representeil 
by  a  high  temperature,  such  as  insolation,  meningitis,  the  exanthemata, 
pneumonia,  or  other  diseases.  In  these  cases  the  convulsions  are  pn> 
duced  either  by  the  action  of  the  high  temperature  on  the  motor  centres 
of  the  bniin,  or  by  the  direct  action  of  the  special  toxic  iigent  which  is 
j)r()(lu(ing  the  dist»as(\  These  convulsions,  as  a  rule,  are  genend,  and  an* 
produced  by  the  diffuse  action  of  the  poison.  In  this  class  of  casi'S  it  is 
probable  that  there  is  an  extremely  hypera^mic  condition  of  the  blood- 
vessels of  the  centnil  nervous  syslein.  The  convulsions  may  also,  in 
contradistinction  lo  the  supposed  theory  of  active  hypenemia  of  the  blood- 
vessels and  the  lii^di  temperature.  ])e  produced  by  vjiscular  stasis  and  a 
normal  or  subnormal  tempeniture.  This  form  may  occur  in  the  course 
of  pertussis  or  of  cardiac  disease.  Agjiin,  ceidral  convulsions  are  sujh 
posed  to  l)e  caused  by  an  anaemic  condition  of  the  blood-vessels  of  the 
})niin,  such  as  may  arise  from  loss  of  blood  or  from  (exhausting  diarrhn-a. 
Such  toxic  a'rents  as  are  represtMited  by  drugs  of  various  kinds,  as  Ix'lla- 
donna,  may  produce  general  clonic  convulsions.  Mental  disturbance, 
such    as   sudden    fright,  has   also    been    known   t()    produce  a  convulsive 
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attack.  In  all  these  classes  of  cases  the  convulsions  may  be  partial  and 
clonic  instead  of  gcn*:Tal»  aitliongli,  as  a  nile,  they  are  geneml,  owing  to 
the  difTuso  chan;iefer  of  tiit'  irritation.  In  addition  to  tliese  convulsions 
wliich  arise  from  a  diffuse  cause  are  others  in  which  a  local  lesion  having 
occurred  in  the  brain  from  morbid  growths,  embolism,  thrombosis,  hem- 
orrhage,  or  any  other  cause,  a  disorganisation  of  a  portion  of  the  brain 
lias  resulted.  As  these  lesions  are  gem^ rally  focal  in  their  distribution, 
the  convulsions  are  apt  to  be  localized  and  hemiplegic  in  character  as  in 
cerebral  paralysis. 

A  number  of  diseases  can  by  their  direct  effects,  irrespective  of  the 
temperature  which  accompanies  them,  prtjduce  convulsions.  Thus,  con- 
vulsions occur  not  uncommonly  in  the  course  of  nephritis,  hi  which  they 
are  usually  called  unemic,  also  in  njalaria  and  in  other  diseases.  Direct 
pressure  from  tumors  of  the  brain  or  from  hydrocephalus  may  in  like 
maimer  cause  con\Tdsions  of  either  a  localized  or  a  general  form.  Finally, 
we  may  have  these  nervous  explosions  in  epilepsy. 

It  will  be  well  to  remember  tliat  this  entire  class  of  central  convulsions 
emanates  from  the  brain  ;  aJid  also  that  when  the  convulsions  are  unilat- 
eral or  localized  we  should  suspect  a  ceoti-al  rattier  than  a  peripheral 
ori^. 

Convulsions  of  Peripheral  or  Reflex  Orig'in, — ^The  other  class  of 
convulsions  spoken  of  as  of  |jeripheral  origin,  anil  wliich  are  called  reflex, 
have  so  many  causes  ttiat  it  would  scarcely  be  advisable  to  attempt  to 
enumemte  them  all.  Convulsions  of  tliis  class  may  arise  from  almost 
any  source  in  Infants  whose  nervous  system  is  so  easily  irritated  that  the 
slightest  cause  may  pn:>dace  a  nervous  explosion.  The  disease  which 
most  commonly  gives  rise  to  convulsions  of  the  reflex  form  is  rhachitis, 
Rhachitic  children  seem  to  be  predisposed  to  spasmodic  attacks  of  all 
kinds,  and  a  general  clonic  convulsion  in  duldren  with  rhachitis  corre- 
sponds to  ttie  sjiasmodiu  contractions  in  the  lar>  nx  w hich  occur  in  rlia- 
chitis,  and  which  is  spoken  of  as  laryngospasmus. 

It  is  probable  tliat  there  is  no  special  lesion,  in  connection  with  the 
rhachitis,  which  necessarily  gives  rise  to  convulsions,  but  that  all  the  tissues 
ui  tliis  disease  are  especially  sensitive  to  causes  which  may  produce  reflex 
explosions. 

The  most  common  cause  of  reflex  convulsions  in  infants  is  improper 
food.  Convulsions  from  this  cause  arise  not  only  when  manifestly  indi- 
gestible articles  are  given  to  young  children,  but  even  in  infants  who  are 
being  fed  from  the  breast.  In  the  early  days  and  weeks  of  life,  before  the 
breast  has  acquired  its  normal  functions  connected  with  the  elaboration  of 
milk  in  which  the  solids  are  in  proper  proportion  to  each  other  and  to  the 
water,  it  is  not  uncommon  for  the  infant  to  have  convulsions  produced 
by  a  dbturbance  of  the  mammary  function.  In  e^ses  of  this  kind  it  is 
usually  found  thai  the  percentage  of  the  proteids  is  high,  and  that  the  con- 
vulsions will  coritinue  until  this  high  percentage  has  been  lessened,  il'  th& 
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infanl  is  allowed  to  continue  lu  nurse.  WhethiT  tlte  teelh  of  Iheniselve 
duririj,'  their  dt'velupnierit  are  a  suurre  of  suiikit^nt  imtation  to  pnKliii'e 
coMvulsioMs  lias  been  c|uestbned  by  many  observei^.  It  is,  hnwever,  evi- 
dent that  duriDg  tlie  dilTerent  periotis  of  dentition  reflex  convulsions  are 
more  apt  to  o<'cur  ttian  when  a  tooth  is  not  disturbing  Uie  infant's  nervous 
system.  In  adtiitiori  to  the  convulsious  arisinj,^  from  improper  frHid  iu  tlie 
stomach  during  the  dental  period,  foreign  bodies  in  Itie  intestine,  wtietJier 
in  the  shape  of  food  or  in  tliat  of  iidestiual  parasites,  may  cause  reOex 
convulsions.  Foreign  bodies  in  the  nose  and  in  tlie  ear  have  been  known 
to  produce  convulsions,  as  lias  also  an  inilamed  tonsil  in  ttie  uiitial  sla^ 
of  a  follicular  tojisillitis.  Mot  l)aths  are  so  often  given  to  inran(:s  when 
they  are  in  convulsions  that  they  shotdd  be  spoken  of  as  a  source  of  con- 
vulsions, for  tliey  have  been  known  to  produce  this  result  when  care  lias 
not  been  takmi  to  test  the  tempemture  of  the  bath  before  ttie  infajit  is  put 
into  it.  Mental  disturbances,  sucli  as  arise  fr<jni  fright  and  other  causes, 
are  also  etiological  factors  in  reflex  convulsions. 

F^HOGNosis  IN  Cox vci,s IONS. — -The  pro^,mosis  ui  infantile  convulsitms 
varies  with  the  especial  cause.  On  recovering  troni  the  attack  the  infant 
may  sJiow  signs  of  some  serious  central  lesion,  such  as  paralysis,  or  may 
be  left  apparently  perfectly  well,  A  single  convulsion  followed  by  per- 
fect recovery  is  of  slight  consequence,  but  when  the  convulsive  attacks 
recur  frequently  anti  last  longer  than  in  the  attacks  winch  have  just 
been  meulioned,  the  prognosis  becomes  more  grave.  Even  though  no 
central  lesion  he  present,  continuiHi  convulsions  may,  by  tlie  sliock  lo 
the  infant's  vitality,  finaJly  cause  death  from  exhaustion  ;  or  death  may 
occur  from  spasm  of  the  glottis.  Numerous  convulsions,  however,  do 
not  necessarily  lead  to  a  filial  issue.  We  must,  therefore,  irrespective  of 
the  cause  or  the  apparent  result  of  a  convulsion,  always  look  upon  it  as 
a  grave  symptom  and  endeavor  to  prevent  its  recurrence. 

TftE.\TME,vT, — When  summoned  to  treat  an  infant  who  is  in  con- 
vulsions, we  should  tirst  see  that  the  t^alh,  ui  which  we  usually  find 
that  it  has  been  immci-sed,  is  not  too  hot,  and  should  order  the  infanl  lo 
be  taken  out  of  the  bath  before  it  becomes  conscious,  or  it  may  be  so 
friglitened  as  to  excite  again  the  reflex  spasm.  The  thorax  sliotdd  be 
quickly  exanjined  for  polmunary  and  cardiac  h-sions,  and  irtquirii'S  should 
be  made  as  to  the  history  of  the  ease,  with  special  reference  to  tlie  infantas 
diet.  The  tenqierature  should  be  taken,  and  the  fontanelle  be  examint*d 
for  bulging  or  depression. 

Having  obtained  this  information,  we  can  eliminate  a  number  of  causes 
for  the  attack,  such  as  the  onset  of  one  of  the  exanthemata  if  the  tr^mpeni- 
ture  is  nonnal,  and  retlex  convulsions  from  food  or  from  fon*ign  tnHti*»s 
in  the  nose  or  the  ear.  If  the  convulsions  arise  from  exhaustion,  sliinu- 
lants  should  be  given  at  once,  and  if  the  convulsions  continue*  IJie  gi*n- 
eral  treatment  which  k  imlieated  for  ail  fonns  of  convulsions  is  indirated* 
The  treatment  should  be  directed  to  the  especial  cause  of  Mie  eonviilsiou, 
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(my  can  be  deteniiined*  As,  howovcr,  it  is  often  impossible  when  I  lie 
iviUsinn  is  present  lo  delertnine  whether  it  is  of  central  nr  of  peripli- 
trnil  01%'in,  it  heeomes  neeessary  tr>  endeavor  to  control  the  attaek  at  once 
^m  general  treatment.  For  this  purpose  the  inhalation  of  ether  in  small 
amounts^  and  the  emptying  of  the  bowels  by  im/ans  of  enemata,  are  in- 
clieaied.  Wben  the  eonvulsions  are  of  a  very  severe  type,  continning 
with  perhaps  intenTiissions  of  only  a  few  niintites,  and  the  infant's  life  is 
eridently  in  danger  from  the  eontinuous  shfjeks  which  are  taking  place  to  its 
nervous  system,  a  rectal  mjection  of  from  0,18  to  0.48  gramme  (3  to  8 
grains)  of  bromide  of  potassium  and  trotn  U^UO  to  U.30  gramme  (1  to  5 
grains)  of  hydrate  of  chloral  in  SO  c.e.  (1  ounce)  of  wami  water,  repeated 
if  necessary  every  honr  for  three  or  four  doses,  \s  indicated.  If  the  con- 
vulsions still  cordinue  and  a  fatal  issue  is  anticipated,  a  subcutaneous 
injection  of  sulphate  of  morphine,  begiiuuug  with  0.001  gramme  {^\  gniln), 
should  be  Iried. 

Ill  most  cases  of  infantile  convulsions,  of  whatever  forni,  the  warm 
bath  at  a  temperature  of  not  over  S7;7^  C*  (100°  F.)  can  be  used,  for, 
although  it  is  not  in  any  sense  curative,  it  tends  fo  quiet  the  nervous  ex- 
citability and  to  lessen  the  muscular  stmin  produced  by  the  continuous 
spasmodic  muscular  contractions*  The  class  of  cases  in  which  tliis  is 
contraindieated  are  those  which  are  caused  by  a  loss  of  blood,  an  anaemic 
condition,  diarrlaea,  and  cardial-  dise*xst%  mid  those  in  whicli  venous  stasis 
is  iiresenl  with  a  lowered  temperature.  In  these  cases  stiumlants  are  iu- 
ilicated. 

When  there  are  symptoms  of  the  diseases  which  I  have  already  spoken 
of  whicli  are  accompanied  by  higli  temperature,  the  reduction  of  the  tem- 
perature by  the  bath  and  the  administration  of  an  antipyretic  are  indi- 
cati'd. 

The  treatment  of  convulsions  caused  t>y  dehnite  diseases  is  simply 
symptomatic  while  the  convulsions  continue,  and  later  appropriate  treat- 
ment of  the  primary  condition. 
^  The  following'  cases  represent  eclamptic  attacks  from  various  causes: 


A  litHe  girl,  m\  imtl  one-half  yeiirs  old»  was  healHiy  -it  birlh,  nnd  haO  twvfV  had 
any  disease-  When  three  iind  one-half  years  old  stie  had  froni  ihiiv  to  lirno  canvulslons, 
iitonic  in  type.  When  in  the  coiivnlsions  she  clid  not  hili^  h«*r  tongfie.  The  lii^l  con* 
viilsion  (HTHfreii  when  she  was  three  years*  old  ;  Itie  next  wlien  stie  wiw  four  years  old  ; 
the  next  when  she  Wiis  four  and  one-half  yeai^  olct  ;  and  tlie  hist  one  when  site  was 
tlve  years  old. 

As  aJl  thf?se  ef»nvnlsinn§  wert^  appart^nlly  producnl  by  the  ^atne  (;aus?e,  it  will  only 
be  tieeessiiry  lo  dt*scrjht?  them  in  a  ^feneral  way.  They  were  L'hamcterlKtHl  tsy  soineliniea 
continninj^  nmt-h  Ioniser  than  m  nsiud  in  tnranlile  cnnvnlsions,  one  of  Wwm  Iniving 
lasted  for  tiiie  Iiniir  and  it  bttf,  dunnijr  which  time  lije  hanils  were  chnched,  iUe  eyes 
were  rotted  U|n  mui  Uie  entire  twdy  and  linrhs  were  ronvnlgi^d,  Previous  lo  ejteh 
athirk  the  chiht  for  ii  nanilwr  nf  d«y«i  hud  iiHieliinte  ssyrnptonii-*  whi*4i  i^he  ton  Id  not 
d*fj*erihe  ueeurately,  ciMine*'ted  with  the  Hbloiuen  and  aei?iim|mnjed  by  a  f*»eh[tg  of 
akni^st^  and  slight  mnsenlar  tivibdnn^. 
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At  the  time  of  the  earlier  attack*  her  Timther  frmiid  tJiat  these  spHpioms  vuiihl  lie 
disstpateti  and  a  convulsion  appanrntl)' previ^'tited  tty  giving  her  a  dose  of  castor  <ii  I  aliout 
once  a  wei^k.  After  ^he  third  rtrnvulsion  she  passed  a  lumhncoid  worm.  Frniu  thid 
time  ^vheTji*viir  j^hit  shijwed  tli»'  preiiionilory  sytuptorii*!  of  a  eonvuL^ioti  she  wiis  tri^jil^ 
with  siaiitiinin  follmvi^d  hy  a  oathaHic,  a  himhncoi*!  wtirm  t'uvh  tiinr*  was  passed,  Jitid 
the  symptoms  disappeared*  When  she  was  five  years  t)ld  she  vais  tlion^iOj^hly  tr^^ided 
for  these  himbricoSd  worms  vvtlh  satitouiii,  and  after  a  large  asfaris  had  U*t*ii  pji^sed 
Ihe  nervous  symptoms  ceased  entirely.  The  ehild  when  last  seen  had  not  had  a  v»n* 
vukion  for  over  a  year*     There  had  hei*n  no  reappearance  i>r  the  parasites, 

Thb  ciiild  represents  the  elass  id"  fases  descdbtvl  as  reflect  louvulsions,  the  a^tme 
of  the  peripheral  irritation  heinij  an  iiilestin:d  |ianisite. 

Anrdlier  case  was  tliat  of  an  infaiiL  ibnr  uioriths  ohl.  Her  inolher,  who  was  str'»n(? 
and  well  and  apparently  had  plenty  of  good  hreast-ndlk,  nur^sed  her  at  birlh.  Wljea 
she  was  tliree  months  old  she  began  to  have  convulsisions,  which  oceurred  almost  every 
hour,  iausfiectini?  that  the  proportion  of  solid;?  in  the  breast-milk  was  Urn  Inp-h  ffir  the 
infant  to  dipst,  und  that  it  was  proilurin^  a  peripheral  irritation  whieti  whb  the  i^an^ 
of  the  mflex  convnbions,  I  had  an  analysis  of  the  milk  n*ade,  fmd  fonnd  that  the  pro* 
tenls  ahiiwi'd  a  j>eri.'entage  nf  from  4  to  5,  Ttie  infant  was  then  fed  with  a  ftarefidly 
modihed  milk  in  wtiich  the  percentage  of  the  prate  ids  was  made  1.  Within  a  few  hourf 
the  convulsions  ceased,  and  they  have  never  fetnrned. 

A  ease  similar  to  the  one  just  described  was  thai  of  a  boy  three  weeks  old,  jir^vi- 
ously  tiealthy  and  strong,  and  digesting  his  inother*s  milk  perfectly  ;  lie  w^as  weaned 
and  given  by  mistake  a  mixture  containing  a  total  proteid  of  3.50.  He  then  be^fan  lu 
have  convulsions,  which  continued  until  a  new  mixture  was  giv^n*  in  whicli  the  total 
proleid  was  L5Q,  when  they  ceased. 


CHOREA.  SYDENHAM'S  CHOREA. 

Cborea  is  a  disease  rharacterized  by  iirq^ular  and  involunlarj^  mus- 
cular movements  without  loss  of  consciousness,  and  atVectifig  the  muscles 
of  volition. 

The  disease  is  rare  in  infancy,  but  may  occur  in  the  early  monUis  of 
hfe.  It  seldom  begins  after  puherty.  It  is  most  apt  to  hi^'m  ami  is  most 
marked  in  its  symptoms  duiing  the  period  of  llie  second  denlition, — that 
is,  during  the  period  of  active  growth,  from  six  years  to  puberty.  Th# 
greatest  number  of  cases  is  found  amonji  the  female  sex  and  among  llmsi* 
who  do  not  receive  suniciently  nutritious  food*  A  sharp  distindion 
should  be  made  betvvec^n  the  disease  chorea,  with  its  charaeterislie  chonM- 
forni  symptoms,  and  the  same  clioreiforni  symptoms  resulting  from  other 
diseases,  sometimes  represented  by  eentral  nervous  lesifnis,  sometimes  by 
purely  reflex  causes.  It  will  save  much  useless  rc^adin^  of  the  liteirttiin* 
of  chorea  and  much  profitless  discussion  as  to  its  etiology  and  jialbolo^' 
if  this  distincticm  Is  borne  in  niijid.  Eliiuinating  those  fonns  of  clioreii 
wfu^.vh  are  due  lo  gross  lesions  of  tiie  m^rvous  system,  such  as  Hie 
post-hemiplegic  and  congenital  forms,  we  can  at  once  very  materially 
reduce  the  cases  of  true  chon^a.  In  like  manner  we  should  separafi* 
from  true  chorea  those  cases  of  periphend  irritation  in  whieli  tlie  i>adial 
choreifomi  symptoms  are  eWdently  reflex  and  can  be  cured  by  reniova) 
of  tile  cause.  Examples  of  these  reflex  rhoreih>rm  symptoms  an*  the 
fecial  chorea  irom  uaso^pharyjigeal  initation  and  the  paHial  clionifomi 
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fements  occasionally  arising  Iniin  errors  ol*  n'fmdion  auil  uciiiar  in- 
putrifit3ni'y.     The   consideration   of   these    anumaluus   tbrnis   of   cliorea 
L'longs  with  the  diseases  in  whieli  they  occur, 

EnoLOfiv; — Ctiorea  can  he  brought  nbout  by  other  diseases,  such  t\s 
measles,  altlumgli  this,  in  my  experience,  rarely  oecurs,  and  even  then 
rliiefly  among  the  poorly  cared-lor,     A  certam  number  of  cases  have  so 
directly  followed  intense  fright  that  we  must  acknowledge  acute  mental 
rCiiuditions  as  a  cause.     The  disease  which  is  most  frc^queutly  assoeialed 
ntli  chorea  is  rheumatism.     The  pei'centage  of  cases,  however^  in  wliich 
this  association  takes  place  is  dillieujt  to  detennine.     This  tlilliculty  arises 
from  tile  want  of  uniformity  in  the  Reported  cases  of  difTercnt  obseners, 
due  to  their  dilTerent  itleas  as  to  what  constitutes  rheumatism.     If  only 
le  cases  of  acute  articular  rheumatism  are  to  be  classified  under  rheuma- 
"tisni,  very  few  cases  of  associated  chorea  need  be  spoken  of;  while  if  all 
^the  Hitting  aches  and  pains  of  childiiood  arc  eousid^^red  to  be  rheumatism, 
ae  number  of  choreic  cases  caused  by  rheumatism  rises  to  fifty  fjiT 
'cent,,  or  possibly  more.     The  truth  will  in   the  future  probably  be  found 
,lo  lie  in  some  intennediate  number,  for  in  certain  cases  a  close  connection 
cists  between  chorea  and  rheumatism.      The  diflicolty  becomes   still 
greater  when  we  examine  the  relationship  between  chorea  and  endocar- 
ditis.    When  therf^  is  a  rheumatic  element  in  the  case  we  should  expect 
a  cardiac  lesion  to  arise  which  may  be  dependent  on  the  rheumatism* 
In  certain  cases,  however,  we  find  chorea  with  endocarditis  entirely  irre- 
spective of  rheumatism.     This  occurs  to  such  an  extent  Ihat  in  chorea 
we  should  watch  for  cardiac  lesions  just  as  carefully  as  in  acute  articular 
rheumatism.     Heart-uumnurs  of  a  ha^mic  nature  may  oecur  in  chorea 
in  any  other  disease  of  a  debilitating  nature.     They  sljould,  tinwever, 
Fialways   be   looked   upon   seriously,  as  j)ossibly  indicating  an   insidious 
form  of  organic  endocarditis,  which,  instead  of  being  evanescent  and 
passing  olf  entirely  with  the  recovery  of  the  chorea,  may  either  seriously 
.disable  the  heart  or  lead  to  a  fatal  issue.     A  special  microbic  cause  for 
lorea,  as  for  rheumatism,  must  be  thought  of,  but  as  yet  has  not  been 
proved  to  exist.      An  hertHlitary  tendency  to  nervous  explosions  of  a 

Ihoreic  type  has  long  held  a  prominent  place  hi  the  etiology  of  chorea, 
*his  tendency  does  not  manifest  itself,  however,  unless  the  children  are 
oorly  nourished,  badly  cared  for,  or  exposed  to  nervous  excitement 
uring  their  school  life. 
Overtaxing  of  the  central  nervous  system  dining  the  school  year  has 
0  often  been  shown  to  result  in  an  attack  of  chorea  in  the  spring  and  in 
a  recurrence  in  the  autuimi  on  returning  to  school,  ttial  it  should  t3e 
recognized  in  considering  the  etiology  of  the  disease.  Strain  of  ttie  ocular 
muscles  has  been  considered  an  exciting  cause  of  chorea,  l>ut  beyond 
causing  in  some  cases  choreiform  symptoms  it  cannot  be  considered  as 
being  an  inciting  cause  of  true  chorea, 

Pathology.^ — There  are  a  lai^e  number  of  cases  of  chorea  in  which 
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Uie  ilisoase  is  fouiul  to  have  no  ap|jareiil  pathological  h^sion.  Us  syiin»* 
toms,  liovvever,  sliow  us  Uiai  the  inorbkl  process  is  located  in  sumv  [lart 
of  the  central  nervnus  system.  Whatever  the  natujH?  of  the  lesiotu  it  b 
represented  by  a  profountt  excitement  of  tlie  motor  centres,  presunial>ty 
due  to  tlieir  inanitioii,  and  is  accompanied  by  a  tempomry  inabilily  *»f 
tliese  centres  to  recover  themselves.  Many  Jesions  have  been  describcci 
as  occurriri^^  In  ctiort^a,  but  in  tlie  pure  cases  (Sydentiam^s  chorea)  wliich 
liave  just  been  described,  and  which  reaily  represent  ttie  disease,  tttert^  is 
no  lesion  which  witli  our  present  Itnowiedge  we  can  say  is  characterisUr. 

Symptoms.' — Chorea  may  be  in  its  distiibution  gent^raJ  or  partial;  iii  its 
course  acute,  subacute,  or  clironic.  In  many  cases  the  disease  is  excH*<i' 
ingly  mild  in  its  symptoms  and  is  of  a  benign  type ;  in  others  it  assmni'S 
a  severity  wtiich  seems  to  threaten  life.  Tlie  begin ning»  altliouglj  a1  tiintfS 
sudden,  as  from  frigid,  is,  as  a  role,  gradual,  at  first  a  few  muscli*s  (inly 
being  affected.  The  child  becomes  fretful  and  impatieuL  Its  lrril;)J>ility 
must  careluUy  be  differentiated  from  bad  temper,  for  which  Itie  symptoms 
are  apt  to  be  mistaken  by  tlie  family.  The  clinical  picture  of  tJie  disea^* 
is  a  jerky,  irrej^iilar,  involuntarj'  contraction  and  n^laxation  of  the  mus- 
ctes,  wtiich  usuaJly  begbis  in  the  fingers,  hands,  and  fece.  Then?  is  im 
irregular,  uncertain  action  of  the  part  affected,  and  eftorts  of  the  ivitl 
only  partly  control  the  movements.  As  the  disease  progn:»sses,  tlie  vol- 
untary control  of  the  muscles  diminishes  more  and  more,  and  at  tjnR^ 
disappears  entirely. 

The  movemunts  ordmaiily  cease  during  sleep,  but  in  severe  leases 
they  continue  and  even  interfere  wnili  it.  At  tunes  the  child  is  unable  to 
walk,  on  account  of  weakness.  The  speech  may  become  slow  and  uidis- 
tinct,  from  the  afTection  of  tlie  muscles  of  tlie  tongue  and  of  the  lan-nx, 
and  even  mastication  and  deglutition  may  become  dillicuU.  In  very 
severe  cases  the  dilliculty  in  speech  may  be  enhanced  by  the  mental  ron- 
dition,  which  may  be  represented  by  dulness  and  apathy.  The  tendon 
reflexes  are  lessened  in  severe  cases.  Tlie  muscles  gnuv  weak  atul  soil, 
and  there  is  considerable  emaciation.  There  is  usually  loss  of  appetitiv 
and  the  bowels  art*  rjften  constipated.  The  urine  and  its  urea  tune  be*en 
found  to  be  hicreased  during  the  coui^se  of  the  disease.  The  dynamom- 
eter usually  shows  impaired  muscular  power.  In  certain  cases  the 
muscles  of  tlio  extremities  on  one  side  of  the  body  are  principally  or 
alone  affected  (hemichorea).  Tlies*'  cases  do  not  differ  from  the  unlinary 
bilateral  cases  in  any  way  except  in  this  resjject. 

In  very  severe  cases  there  may  be  iuvoluntary  evacuations  of  the 
fieces  and  of  the  urine.  The  disease  is  distinct  from  epilepsy,  ami  then.* 
is  Httle  danger  of  the  patient  becoming  epileptic  unless  the  disi*asi-  |ja|,*- 
pens  to  develop  in  an  individual  who  is  predisposed  to  that  condiliun« 

Prognosis. — Chon»a  is  very  apt  to  show  relapses  and  to  reiur  for 
several  years.  Although  often  olistinatc  in  the  persistency  of  it:s  symp- 
toms, yet  it  may  be  said  to  be  self-limited,  and,  as  a  rule,  In  recover,  prti- 
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'vided  no  eonipjicalions,  sucli  us  of  Ihe  lieaH,  arise.  The  time  whu  h 
elapses  before  complele  recovery  is  ver)^  variable,  bot  vvell-i narked  eases 
usually  extend  over  a  period  of  Un^ee  or  four  monlhs.  Although  chorea 
is  considered,  as  a  mle,  a  benign  disease,  yet  we  nmsl  always  look  upon 
it  as  a  serious  disturbance  until  we  are  sure  that  we  are  dealiiiy  with  Ihe 
usual  mild  form  of  the  affection.  The  following  case  itlustniles  how  care- 
ful We  should  be  to  give  a  guardeil  iimguosis  iJi  the  early  stages  of  acute 
chorea: 


A  g'irl,  nine  years  oU\,  reported  by  Cook  nnd  B«atp,  be^n  to  h.ive  elioreic  move- 
ments, which  eotiHtantly  jH'nitue  wors*?.  Deliriuni  developed,  wiUi  a  &li|pbt  fever,  a 
rapid  Jind  feeble  pulse,  and  a  quick  imd  irilerrupted  respiration.     I>^atli  suddenly  oc- 

Icurred  ime  hundred  mid  thirty  hours  after  the  ousf?l  of  the  itt^eiise.  The  nulopsy 
|eTeale*d  exlretue  aniemia  of  the  pons  and  medulla,  but  no  other  changes  of  imle  in 
Dther  parts  of  the  body. 
We  must  allow  that  even  uncomplicated  chorea  is  a  var)in|r  disease 
as  to  the  severity  of  its  symptoms  and  their  persistence  for  a  longer  or  a 
shorter  time.  We  also  know  that  there  is  a  marked  tendency  to  relapse, 
antl  that  the  number  of  relapses  varies  to  a  great  degree.  The  lenglh  of 
the  attack  and  the  response  to  treatment  may  differ  much.  Befiring  tliese 
facts  in  mind,  we  can  understand  the  rapidity  with  ^vhicIl  certain  indi- 
Tiduals  are  attacked  or  the  quickness  mth  which  they  recover.  Some 
cases  recover  rapidly  under  only  hygienic  treatment,  while  others  are 
apparently  unaffected  by  any  drug  whatever.  When  lieart-umrmurs, 
evidently  representing  organic  disease,  appear,  it  is  often  a  cause  for  com- 
ment at  the  comparatively  slight  discomfort  which  Hie  cardiac  lesions 
entail  At  times,  again,  it  is  surprising  how  rapidly  fatal  are  some  cases 
which  are  complicated  by  cardiac  disease,  and  liow  they  are  uncontrolled 
E>y  any  treatment  wliatsoever.  The  disease  is  variable  in  its  duration 
'^whether  treated  by  dru;,'s  or  not. 

Treatmknt*^ — There  cannot  be  said  to  be  any  specific  treatment  with 
dnjgs  for  chorea,  but  of  the  many  remedies  that  have  been  used,  arsenic 
Hfaas,  in  my  experience,  been  the  most  beneficiaL     II  should,  however,  be 
^BSed  witti  care,  and  on  the  appearance  of  any  evidence  of  the  physiologi- 
^ftal  action  of  ttie  druj^,  such  as  nausea  or  oedema  of  the  eyelids,  it  should 
at  once  be  discontinued.     It  shoold  not,  as  a  rule,  be  gdven  in  very  larf^re 
doses,  as  cases  have  i^k  curred  in  which  it  has  produced  a  multiple  neu- 
ritis of  many  months'  duration.     When  any  special  cause  can  be  found 
■fcr  the  attack,  such  as  rheuinatlsni,  appropriate  treatment  directed  to 
^^hat  cause  should  be  employed.     II  is  manifest,  however,  in  the  uJieom- 
plicated  cases  ttiat  our  main  reliance  must  be  placed  on  hyjfiene  and  food, 
Frt^sh  air,  nutritious  food,  tonics  to  control  tiie  anaemia  and  general  i:»n>s- 
tration.  kindness,  seclusion  to  secure  mental  quiet,  stinmlards  if  there  is 
jnut^h  resultinj^  weakness,  and  the  bromides  for  insomnia  and  over^excite- 
aenl,  are  the  means  which  1  have  found  most  vaiual>le  in  managlngr  this 
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disease,     I  have  seen  well-markerl  cases  gel  well  in  from  sixty  lo  si*vriif 
days  where  good  fuud  and  ti  small  atuomii  tjf  .sUomkiut  rujjsUUitt  d  Hie 
entire  treatment . 

ir  the  attack  is  very  severe,  skilled  nursing  is  a  very  iniptidaijl  nr(- 
juncl  in  the  treatment.  The  child  should  lie  protected  frum  haruiing 
itself  by  means  of  a  padded  bed,  and  light  bnt  well-padded  splints  to 
control  Uie  movements  during  sleep  are  indicated  occasionally. 

The  following  cases  illustrate  the  diflerent  phases  of  chorea : 

A  girl,  six  years  old.  represented  one  of  tbe  milder  forma  of  chorea.  Tlji^re  wns 
no  Ubtory  of  jiervoys  or  L-ardiiic  disease  or  rheumatism  in  the  family,  and  the  child 
herself  had  iiL*ver  heen  sirk  hefon*. 

Sho  first  complained  of  pain  in  her  left  hand  and  arm,  and  later  the  musclc!$  **f 
the  arm  hej^ran  to  twitch.  Soon  afl^r  the.  svhrile  body  was  afleeted  in  the  <saine  way, 
Soroowhat  later  it  wns  round  tliat  the  ehild  couhl  md  talk  plainly,  and  it  was  with 
some  dinicully  that  she  eoold  feed  herself.  She  seemed  uervous  and  peevkh,  juitl 
showed  constant  irregular  incoordinate  movements,  chiHly  of  the  faee,  mouth,  und 
upper  extremities.  The  legs  were  slightly  affected,  and  sometimes  the  must'hfs  of  fc 
trunk.  There  had  been  no  paralysis  of  the  muscles.  The  eyes  were  normal  iu  their 
reaction* 

She  was  treated  chiefly  without  dru^s,  and  especial  attention  was  paid  In  giviiiif 
her  a  nourishing  diet^  baths,  i^entle  massage^  and  rest  hi  t>ed  in  a  quiet  r<-Miin.  A 
physical  es^aminatiori  showed  nothing  abnormal  in  connection  witli  the  hetfiH  or  other 
organs.  An  examination  of  ttie  urine  showed  it  to  t>e  normal.  Marked  im|irovemei»t 
was  shown  after  sbe  had  been  treated  lor  two  weeks,  and  al  ahout  the  forty-s^ccond  dajf 
from  the  onset  of  Uie  dii^eiLse  she  had  recovered  completely. 

Another  ^irl,  thirteen  years  old,  represented  one  of  the  inilder  fomts  of 
recurrent  chorea* 


She  had  a  number  of  disesses  preceding  her  first  attack  of  chorea.  When  shr  was 
two  years  old  slie  had  diphtheria,  when  five  years  ohl,  mea;9le$,  when  seven  yt*ars  old, 
scarlet  fever,  iunl  when  eij^djt  years  old,  rheumatism.  When  nine  years 'dd  ^he  Inid  tier 
first  aitaek  id'  ehorea,  which  occurred  in  the  sjiring  of  the  year,  and  laf?ti*it  ftir  a  num- 
ber of  mioiths.  This  was  followed  in  ttie  spring  of  the  next  year  by  a  seci»nd  ultack. 
In  the  spring  of  the  following  year  she  had  a  third  attiick  of  the  disease  ;  nt  this  lirm^ 
the  incoordinate  innvements  were  not  so  marked  as  in  the  previous  attacks,  htit  the 
debility  was  ijrreEiter.  When  *lie  was  examined  during  thin  attack,  it  was  found  that 
the  heart,  althougli  weak  and  somewhat  irregular,  presented  no  evidenre  of  murmnre* 
The  ptilse  was  84,  the  temperature  was  normal,  and  there  wer<'  no  sign^  of  any  other  dis- 
ease. She  was  treated  at  the  hospital,  and  recovered  in  a  few  months.  In  the  sprinit 
of  the  next  year  she  had  a  fourth  attack  of  chorea.  Al  that  lime  nothing  atmormal 
beyond  the  choreic  movements  was  noticeiJ,  She  was  treated  with  from  0,1«  to  0..% 
granmie  (H  tfi  0  minims)  of  Fuwler^s  stilution  three  times  a  day,  ajid  in  a  few  munlhs 
left,  the  hfispitul  r(p|)arently  w*dL 

In  the  Hpriniyr,  one  year  from  the  Iwginning  of  the  fourlli  attack,  she  entered  the 
hospitjd  with  a  fiflh  attack.  On  this  iH^easioii,  after  Ui^ing  Fowder'*}  aolutjon  for  a  few 
weeks  and  not  obtaining  any  special  henefit,  iron  and  nux  vomica  wore  given.  She 
y;railtially  improved  under  this  treatment.  There  remaine^l  for  some  tim**,  hnwi'ver. 
incot^rdinate  movements,  which  appeared  especially  when  sbe  was  emharras3*^d  Ity  the 
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ctkst^rvalion  of  llie  people  who  were  siround  her.     ti  wtis  n  casse  in  whicU  a  goud  prog* 
nosis  could  tue  ifiveii,  as  lhi?i-e  weiw  no  eariHac  or  other  ('otnplieaUons, 

The  following  case  itluslrates  recurrent  chorea  with  the  developnieul 
of  a  functional  disturbance  of  Uie  heart,  resembling  oiiganic  disease. 

A  boy.  ninw  years  old,  vpas  suhject  lo  attai^ks  of  chorea  for  nearly  four  years.  The 
altMfks  usually  came  on  in  Uie  spring  wilh  eonaiilerable  s*? verily,  iincl  continuf?d  for 
nearly  sii  immths,  gradually  diininishintr  in  inteusily  until  the  symptoms  wt*r»*  s^carrf^ly 
notice.'ible*  The  thiJd  had  a  history  of  rheumalism,  ru»t,  hovvi'v*?r,  of  a  higti  grade. 
The  sittaek  lieffau  four  mouths  previous  to  entering  the  hospibU  and  was  ijuile  a  seven^ 
one,  so  that  he  had  heen  unable  (o  control  the  mov^ement^  of  bis  hands  and  face  dunnif 
the  day  ;  I  hey  were,  however,  r^uiel  at  night* 

On  entering  the  bospit;jl  a  phy§it!!il  examination  showed  a  marked  systolic  mur- 
mur, beard  mojjit  dis?lint!tly  at  the  apex  and  IransmiUed  to  the  axilla.  The  an?a  of  car- 
diac dulness  was  not  especially  enlarged.  The  urine  was  normal,  and  nothing  else 
abnormal  was  de let! led  about  the  child. 

He  was  at  tirst  1  rented  with  Fowler*s  solution,  0J2  gramme  (2  minims),  Ibree 
times  a  day.  After  four  days  the  choreic  movements  became  less  marked  and  the  car* 
diae  souffle  less  distinct.  Two  days  later,  however,  the  Fowler's  solution  had  to  be 
omitted,  as  it  caused  nausea  and  vomiting.  At  this  time  there  was  a  double  soulllef 
eard  most  distinctly  over  the  IcH  third  Interspace,  close  to  tlie  sternum.  A  few  days 
ter  Fowler's  sfjlutiuu  was  renewed,  hut  as  it  caused  gastric  disttjrbance,  again  bad  to 
be  omilled,  and  it  was  found  that  it  could  mit  l*e  given  for  more  than  two  days  at 
m  time  without  causing  pufliness  *if  the  face.  The  treatment,  therefore,  consisted  chielly 
of  rest  in  bed,  good  foiKl,  bathing,  massage,  and  the  adminislralionof  iron  in  the  furm 

I  of  the  ciirale  of  iron  and  polassium. 
One  month  bitter  llie  choreic  movements  had  decidedly  lessened,  and  the  cardiac 
murmurs  disappeared,    T\vo  uujutlis  from  the  time  be  enters  the  hospital  he  was  free 
from  all  symptoms  of  the  disease. 
of 


The  next  ease  illnstrates  a  severe  case  of  chorea,  following  an  attack 
Fof  intluenm,  and  tenninating  latally,  without  the  development  of  any 
complication : 


III 
u 


A  boy,  ten  years  old,  had  always  been  delicate,  but  had  had  no  especial  disease, 
ch  as  rhenntatism,  until  six  weekt*  previous  to  the  time  when  1  saw  Inni.  when  be  was 
[lid  to  have  had  an  attack  of  epidemic  influemta.  He  ret'ovei-ed  completely  tbuu  the 
disease  in  ten  days.  Three  or  Ibur  tiays  later  be  liegan  in  ^how  syniptoms  of  chorea. 
These  symptoms  gradmilly  iuen^ased  in  severity,  and  tinatly  were  continuous,  except 
w^ben  he  w*aa  asleep.  After  he  liad  had  ttie  chorea  for  one  week  be  was  unable  to  aril  en- 
Iftte,  and  began  to  h.TVe  troulde  with  deglutition.  He  soon  losi  Ibecontnd  uf  bis  Umlis, 
frew  very  weak,  and  was  conMned  lo  his  bed.  There  wascousider;ible  rnsomnia*  lu  the 
s«!^cond  wf;t*t  of  the  attack  tlip  choreic  ruovemputs  became  so  vinlcnt  as  to  endanger 
his  tailing  out  of  bed.  The  temperatyre  up  to  the  time  wlien  1  saw  him,  in  the  fouHh 
wet*k  of  the  attack,  was  normal.  Tlie  pulse  varied  from  140  to  150,  and  the  respira- 
iions  frtim  S5  lo  40. 

When  I  saw  him,  at  the  end  of  the  frmrth  week  from  the  be^rinning  of  tlie  chorea, 
bis  iuiud  was  perfecUy  clear  ;  he  bad  a  little  [uiin  in  the  hands  and  shoulders,  appar* 
ently  fnuii  the  continual  movements.  He  was  unable  to  articulate  clearly.  There 
iv%s  dipfirulty  in  svvail<iwing,  and  lie  was  considerably  emaciated.  Nothing  abnormal 
wa#  found  in  the  lungs.  The  heart  was  beating  tumultuously.  The  area  of  cardiac 
dulness  was  very  slightly  enlarged,  but  there  were  no  cardiac  murmurs.     Although  in 
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many  <if  tbese  severe  cases  of  chorea  no  evidence  of  (ardiur  di^eist'  can  htr  oblcmii'tl 
Oil  physical  examHiaUon  beyond  a  slij^hl  diliatation  of  Ihe  left  vi*nf.nde,  fei  some  dt!*- 
etiHe  (jf  the  tmdocardiinn  oi^  vhIvcs  lujiy  oHen  be  touiul  sil  Ihf  atiliipsfy,  hi  (he?c  r.iM^, 
however^  Ihe  tenjpeniture  is,  as  a  I'uh*,  vaiseii,  in  ihis  ciuse  Ihe  ronUniirnjs  iRini»;il 
lem[*erature  and  the  absence  of  any  sj^^ns  of  ciirfJiar  disease  lieyofid  a  sli^rhl  ilibital»**n 
from  the  apparent  sveat nej^j?  of  tiie  vefitricnlar  muscles  i^peiiietJ  tr*  litdicjite  that  H  wsis 
a  case  of  smiple  choi^ea  withrjut  dij^ease  of  any  t»f  the  oi'gHrts. 

AHhougli  the  cliild  wa.H  curefully  nursed  and  reaiedies  of  various  kinds  were  em- 
ployed to  strengthen  the  aetion  of  tlie  heart  and  lo  support  his  general  strength,  tir 
failed  rapidly t  and  died  of  exhaustion  a  few  days  after  [  saw  him. 

In  the  following  case  (Fig.  189)  we  have  an  example  of  arute  arfieitkr 
rheumatism  with  enrlocardilis,  in  tlie  course  of  which  chorea  devdopcHi 

with  other  coaiplicatious,  wliieh  terminated  fatally : 

Fio.  189. 


r 


^ 


\ 


Mhcumatic  arthritic.    Endoefcfditia.    Cnnllac  oaLarceiQciil.    '"hi^rea.     Femule.  H  ji-ars  ui4- 

The  child  was  eight  years  old.  She  had  t>een  subject  to  alt^icks  of  rheumali^m. 
She  had  not  bad  any  especial  diseases,  with  the  exception  of  nu  altack  of  measles  wbi^n 
she  was  thre€  or  four  years  old,  until  she  had  aii  attack  of  rheumatic  arthrihs  when 
seven  and  one-half  years  old*  Al  that  time  she  was  contiiied  to  lied  with  fever,  and 
with  pain,  leudernesii,  (rndswelhufr  in  all  her  joints,  especially  of  the  ktiees  and  fini^i^. 
Although  stie  recovered  from  tbe  acute  syusptoms  of  ttie  rheumatism,  she  had  since 
ttien  never  been  able  to  use  her  amis  und  hands,  nor  able*  to  wait  much.  There  was 
no  reccjrd  of  the  condition  of  tier  heart  durin^ir  the  attack  of  rlieumatism,  but  then*  was 
no  history  of  previous  cardiac  disease.  During  the  course  of  the  rhetitiiatism  th<^re 
were  no  other  especial  symptoms  notieedt  except  that  her  dis{)osilion  was  evidrnttt 
much  changed  and  she  became  peevish  and  fretful. 

One  week  before  enterinyr  the  hospital  sbe  began  to  have  choreic  movenienls.  Tht-y 
were  moderate  in  degree,  but  incesaaiii  A  few  days  later  the  inrt*onlijiali<m  of  the 
muscles  was  also  noticed  when  she  endeavored  Iti  speak  r>r  to  swjilbiw.  There  wen? 
continual  citoretc  movements  of  the  eyes,  f&ee,  and  ringers,  and,  allhonirh  Bet^mingh 
she  could  understand  what  was  said,  she  was  unable  to  speak  clearly,  ^h*-  Wi«*  much 
emaciated.  Incoordinate  movements  of  all  tbe  musclt?s  of  the  fiiec,  eyes,  head,  neck, 
body,  and  extremities  were  present.  The  peculiar  lorik  wliieh  occurs  in  lh«*^*  c^is*»f, 
expressive  of  embarrassment,  was  clearly  shown.  Althi*ugh  the  ciise  w*is  a  s**vi*re  (»T»e, 
the  mind  was  not  atTected  beyond  a  slijfht  div}free  uf  bidietude,  thi  idiysical  ciAmina* 
tion  I  lie  lungs  were  found  to  be  normal.  On  examiiiiii|r  tiie  caniiac  region  the  impolsw 
of  the  heart  was  found  to  he  outside  of  the  niammiltary  Une  aad  in  about  tiie  «ixlh 
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^Inlerspjice.     On  (isilpivliou  iUe  CiintrjctiuJife^  tA'  llif  liHurl  were  cli^arly  fell,  ijut  were  irreg- 

ubr  and  not  so  strong  as  noirnalt  !?U|fgi*3tmg  irritahilily  awl  ineot^rdinfttion  of  the  r»r- 

diiii'  mu^eles.      On  percuHsirm  tliori*  was  ij(irin:i|  resonance  hi  Wie  ri^lit  uf  the  stwrniim 

am)  iinder  its  npper  part  as  fnv  ns  tlie  third  Ii^;hl  iiiierypiiec     Th^re  was  dtilne?*?*  nniier 

the  sternum,  lie^nniiing  ut  tho  siu'onil  lef!  interspace^  extend  in  j^  iicrc*?^  to  tlm  Ibinl  ri^hl 

interspace,  and  inv^tlviinr  the  \nwvr  part  itt'  the  stHi'n«m«     The  ama  of  r.irdijir  ihilness 

is  marked  in  l>lack  in  Fijf.  189.     It  exletifJed  npwar^i  to  Iht^  h^fl  of  the  stHmuni  its  far 

jjas  the  second  nh,  thejj  to  the  left  mnl  dijwrivvard  ontside  of  the  mam  miliary  line  until 

lit  neiiched  lh»*  impubt*  of  the  hwart  in  the  sixtti  tefl  interspaee.     On  aui^culiition  a 

mnnnnr  wju?  Ijr-iird  ntosi  clisLinr^lly  wilh  the  tirj^t  sound  at  the  apex  *tt  the  heairt,  and 

was  Imnsniitled  to  the  axilla  and  t(j  hiith  slides  rd'  Mie  back*     This  murnmr  was  t^ans- 

mittetl  tu  the  base,  hot  j^^railUf*lly  lefisened  fu?  the  ar»>a  of  the  lar^e  v**ssels  at  tlie  tuise 

,vt  the  liearl  was  reat^hed.     Nothintjf  else  ahnornmt  was  detei'ted  on  physical  examina- 

Son, 

This  Wiii5  H  I'iise  in  wtiielj  fhiriu^  the  rinirse  fif  a  rhenniatic  attack  an  endrveardilia 
ad  develiippd.     This  endoi-nrditis  had  l»etMi  followed  hv  enlartrement,  nioslly  re j* re- 
lented l*y  ililatation  of  tin-  teft  ventricle.     During  ttie  course  uf  the  rheuniatisnr  and 
&f  tlie  cardiac  complication  the  chi>rea  had  developed. 

Tlie  projgiiosis  in  u  cfijw  like  this  nmsd  lie  very  (fiiarded*     In  some  instances  the 
iisease,   or  rather  Cfonhi nation  of  disivtsas,  grows  rsipidly  worse,  and  the  chihl  dies 
seernini^ty  from  exhaust  ion.     In  eases  of  a  milder  form  the  child  graduatly  recovers  from 
^^Ul5  chorea  and  frmii  its  rtieunniti^m,  hnt   is  tefl  with  an  or^fanic  diseit^e  of  the  h>'arl 
^Hb^^m  wtiich  it  never  recovers.     Thi^  cardiac  diseit^e,  however^  cfin  in   most  e:i*ii"^  1m? 
^KtHiclk  htmetited  hy  careful  treatment,  etipeciutly  hy  rest  in  bed.     In  these  cases  Itie  ilila- 
^Bation  ijrows  decidedly  les.s,  while   I  lie  heart   becomes  stronger,    and,   as  the  chorea 
^H^sses  away^  may  show  a  normal  area  of  dulness.     We  may  at  any  time  expect  in  place 
of  gmhial  impnwement  a  decided  increase  in  the  severity  nf  the  symptoms*     The  val- 
vular lesion  of  tlie  lienrt  may  hecmne  mm'h   more  extensive^  assnmiinir  the  ulcerative 
^Kionn  which  is  usually  so  fataL     The  perieaxdium   may  liecome  aCFeeted,  and  hroncho- 
^^mneumonia  occur  as  a  complicMion. 

^V        The  treatment  in  this  case  was  with  milk  and  stimulanU.     It  was  impossible  inr 
^*lier  to  Uke  solid  food,  and  the  milk  vvns  with  the  ^resitci^t  diflieuUy  intrtidured  int«  her 
mouth. 

The  suiisequent  history  of  the  c;L^e  was  as  follows  :  The  Itonperature  rose  in  4^>'*  C 
(104^  F.).  and  was  accompanied  by  precc^rdial  pain  and  a  pericardial  friction -rob,  hut 
DO  physical  signs  of  etTusion,     There   vvxis  rlu loess  under  I  he  telt  clavirle,  bnl  at  tirst, 

■J>eyond  rather  indetlnite  mpi^  of  bnmchitis,  nothing  al)norinal  vvai*  deteet^*d  in  tlie 
lun|!^.  The  liver  was  somewhat  enlarged.  The  axillarj^  lymph- nodes  were  t-nlarged. 
There  was  preat  atrophy  of  the  muscles.  There  was  diarrhrea  and  iiH(»nlinence  of  urine. 
The  hebetude  increased.  Areas  of  dulness  and  diminished  respir-alory  sound  were 
detected.  There  was  dyspmea  and  rapid  failure  in  streugth*  The  child  died  on  the 
I        thirty-seventh  day  from  the  beginning  of  the  disease. 

PThe  anlopsy  showed  the  following  lesions  :  Chronic  pericarditis  and  nipdisistinitis  ; 
acute  ulcerative  endocarditis  i  thrombosis  of  the  innominate  and  left  jugular  vi^ins ; 
broncho- pneumonia  ;  passive  congestion  and  eedeina  of  the  pericardiunu 

II  have  tried  various  UH^iiods  of  atlinmisleriiig  the  milk  and  stimulants 
In  these  tases,  bul  have  Ibuud  llmt  tlie  jaws  close  so  spasuuidically  wlien- 
ever  a  spoon  is  introduced  between  Uie  teetli  thai  the  milk  is  usually 
spilled  before  it  L^niers  tlie  mouth.  The  method  whitdi  I  havt^  found  to 
^be  most  suceessful  is  by  a  ieediiig<'up  with  a  rubber  tiippir  jilted  lo  the 
aef»k  of  the  cup.     The  rubber  nipple  is  pedbratal  witlt  a  larir*.^  hole. 


924 


PEDIATRICS. 


The  soft  rubber  does  not  incite  the  choreic  nTovenierits  of  the  jaw  to  (Jje 
degree  that  anjihing  liard  would  do.  The  Breck  feeder  (page  272)  m 
also  useful  in  these  cases. 


CHOREIFORM  niSEASBS. 

Hereditary  or  Huntington's  Chorea. — This  form  of  chorea  iliffci^ 
from  Sydenhaiirs  chorea  chiefly  in  ]\s  hereditarj*  character  and  in  the 
much  greater  degree  of  muscular  incoordination.  It  almost  invariaWy 
appears  between  the  ages  of  thirty  and  forty.  It  need  merely  he  men- 
tioned in  connection  wilh  children  on  account  of  its  hereditary*  character* 

Habit  Chorea, — This  condition  k  conunon  in  children.  It  includes 
simple  incoordinated  movements,  usually  of  the  eyes,  mouth,  shoulder,  or 
thi^dis.  They  have  been  called  "habit  spasujs"  or  ''tics,"  Imitation  U 
probal>ly  a  slrong  factor  in  the  etiology.  U  may  follow  fnim  tnie  chorea. 
These  halJit  sjmsms  may  become  chronic  and  persist  throughotit  life. 
The  treatment  consists  entirely  of  discipline  of  the  child,  and  the  earlier 
this  is  begun  and  ttie  more  strictly  it  is  enforced  Hie  better  it  will  be  for 
the  c^iild. 

Chorea  Electrica, — This  is  a  very  rare  condition  occurring  iji  chilii- 
hood  and  adult  life,  and  seen  chiefly  in  Italy.  II  ts  characterised  by 
violeid  spasmodic  movenients  of  the  neck  and  head  and  sometimes  of 
the  exln^mities.  In  the  course  of  a  few  months  paralysis  occurs  in  tlie 
affected  muscles  with  marked  atrnjjhy  and  loss  of  faradic  irritability. 

Myotonia  Congenita. — '^lyotonia  congenita  {Thmmm^»  Dmast)  h 
characterized  by  an  inhibition  of  the  volmdary  movements.  This  disturb- 
ance of  movement  is  due  to  a  stifYness  and  lensioti  of  the  muscles  occur- 
ring at  the  beginning  of  motion.  The  most  important  etiological  factor 
in  the  disease  is  that  it  is  hereditary.  In  almost  every  case  it  begins 
in  eal-ly  childhood. 

An  examination  of  sections  of  muscle  taken  fn>iu  cases  of  I  his  dis- 
ease tuis  shown  an  enormous  liypertrophy  of  alt  the  nmscular  fihn^s, 
great  prolilBration  of  the  nuclei,  and  a  slight  increase  of  the  perimysiuiii. 
The  disease  appears  to  be  a  congenital  allection  of  the  nmscnlar  fibres, 

Symi»toms. — The  symptoms  are  noticed  only  during  voluntary  niovt'* 
nients,  the  contraction  of  the  muscles  responding  very  slowly  to  the  will, 
and  persisting  for  a  little  time  after  the  individual  has  wilted  the  nniscnlar 
movement  to  cecise.  After  a  period  of  tjuiescence,  the  muscles  become  sliff 
and  respond  to  the  will  only  with  dilTiculty.  A  lap  upon  tlie  niusck^ 
causes  a  slow,  tonic  contmction,  which  relaxes  slowly,  Long-<  ontinueit 
rest,  heat,  cold,  and  excitement  cause  an  exaggeration  of  the  syniiitoms. 
The  muscles  of  the  arms  and  legs  are  I  hose  usually  implirated.  Sen- 
sation and  the  reflexes  are  normal.  The  muscles  are  apparenlly  otdai^t^d, 
giving  at  times  the  ai)pearance  of  hypertrophy,  but  the  slniigMi  nf  the 
nujscle  is  not  proporiionate  to  its  size.  Erb  has  described  a  charac- 
teristic electrical  reaction,  called  tli^^  mijotonic  rtaotion^  in  which  the  con* 
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traetiiitig  ciiusod  by  either  current  attain  I  heir  inaxiniuni  slowly  arul  roiax 
slowly,  antl  wave-like  contraclions  |mss  from  the  tatlmde  tu  the  anode. 

DiAtiNusts* — The  diagnosis  is  made  by  tlie  pet^uliar  corilraction  which 
follows  a  slight  tap  on  the  mnscles  and  by  tiie  presence  of  the  myotonic 
reaction, 

Treatment-^ — Altliough  at  times  it  may  recover  temporarily,  the  disease 
is  hicurable,  and  there  is  no  known  treatment  which  is  of  nuich  benefit, 
alUiongli  active  exercise  is  indicated  and  is  iii  most  eases  desirabte. 

Congenital  Paramyotonia.— Congenital  fjaraniyotonia  is  a  rare  con- 
dition sometimes  resenibling  myotonia  congenita.  It  is  an  hereditary  aftec- 
lioTi  rharacterizert  by  tonic  s|iasms  lasting  from  several  minutes  to  several 
hotin?  and  coining  on  soon  aftf^r  birth.     There  is  no  myotonic  rt^artion. 

Paramyoclonus  Multiplex  (^nupclonia). — The  principal  symptom  of 
this  condition  is  a  clonic  spasm  of  the  muscles  of  the  extremities,  the  flice 
generally  being  exempt.  Tiie  condition  is  ver)^  rare  in  childhood.  The 
attacks  occur  at  iiitervais.  Synnnetrical  muscles  are  aO'ected,  and  there 
is  but  slight  myotatic  irritability. 
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BPELEPSY. 
Epilepsy  is  presumably  an  organic  disease  of  the  nervous  system  in 
whicli  the  [latholfigical  lesion  has  not  yet  been  determined* 

Ttie  characterLstic  symptoms  an/  attacks  of  unconsciousness  wilti  or 
without  convulsions,  with  a  great  liability  to  a  recurrence  of  these  attacks 
through  a  long  period  of  time.  The  transient  loss  of  consciousness  with* 
out  convulsiotis  which  occurs  hi  e|jilepsy  is  calh^d  petit  maJ.  while  the  lf>ss 
of  consciousness  with  general  convulsive  manifestations  is  called  f/raud 
Convulsions  pRx^isely  sinular  to  those  occurring  ui  true  epilepsy 
lay  occur  in  oi^nic  cerebral  disease  as  the  result  of  external  tniuma- 
tbm  or  from  other  causes;  such  convulsions  tiave  l^een  tenm-d  t-plki/it/oi'tn. 
The  term  Jackmnian  qjiiep^if  is  applied  to  loeali^'^d  convulsions  which  are 
the  result  of  organic  cerebnil  affections.  These  latter  forms  must  not  be 
confounded  with  true  epilepsy. 

{  It  is  miportant  that  a  sharj)  distinction  should  be  made  between  the 
convulsions  of  true  epilepsy  and  tlie  many  reflex  convulsive  attacks 
which  come  from  a  variety  of  causes  and  arise  from  the  hypei^i^nsitlve 
ndition  of  the  infantas  nenous  system.  These  reflex  convulsions  so 
closely  resemble  the  convulsions  which  occur  in  ejiilepsy  ttial  the  great 
^importance  of  distinguishing  between  the  two  diseases  can  tiajully  be  ex- 
igerated.  In  the  infard's  niiJidly  growing  hmin  the  imtidDility  of  ceriain 
motor  centres  is  physit (logically  lar  greater  than  in  later  cliildhood  and 
in  adtdt  life.  This  irritability  is  the  source  of  nen'ous  exiilosions  pro- 
duced by  many  causes,  often  slight  in  their  nature,  ami  it  is  impossible  to 
differentiate  these  explosions  by  their  clinical  symptoms  ahmr  from  the 
convulsive  attacks  of  e|ule|isy. 

Etiology .^ — It  is  usually  granted  that  the  initial  tc«ion  of  Ime  epilepsy 
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lien  somewhere  m  the  rorlkal  luoltir  centres  of  the  brain,  and  that  the 
epileptilbrm  eom^ulsioij  h  an  irritalirjii  cjf  these  centres.  True  ep]le^)sy 
may,  of  course,  tm^inate  hi  early  intaticy,  and  does  so  in  a  larpf*  tmrnbto' 
of  cases*  Whether,  however,  hifantile  convnfsions  may  be  the  cause  of 
epilepsy  is  a  very  diflerent  question.  The  fact  is  that  we  do  not  ^  yet 
know  what  produees  epilepsy.  The  various  etiological  factors  wliirh  an^ 
usually  cited,  such  as  fright,  injury,  and  dentition,  probably  have  nothing 
more  to  do  with  the  production  of  the  disease  than  to  precipitate  its  de- 
velopment in  an  individual  who  is  already  predisposed  to  it.  Inheritance 
as  a  cause  of  epilepsy  will  presumably,  in  the  future,  hold  a  nioch  less 
prominent  place  tlian  has  been  granted  to  it  in  the  past. 

There  is  no  good  reason  for  believing  that  reflex  convulsions  in  ttiem- 
selves  ever  lead  to  true  epilepsy.  It  is  of  considerable  importiiixce  that 
we  should  be  able  to  allay  the  natural  alarm  of  parents  by  telling  them, 
after  the  convulsions  have  ceas«>d  for  a  sulTicient  tijne  to  allow  ns  to  my 
that  they  are  not  epileptic,  that  there  is  no  chance  of  their  haviji^^  |>n:»- 
duced  an  epilepsy  which  will  develop  later, 

S  VM  PTo  M  s .  — ^  E  pU  e[,)sy  n  i  ay  begin  in  in  fan  cy  or  at  an  y  tin  i  e  1 1  ini  ogl  i  o  \  1 1 
childhood,  but  a  fret[uent  liiiie  for  its  development  is  at  puberty. 

Petit  MaL^The  pdlt  mal  may  exist  in  different  degrees  of  severiif. 
In  the  mildest  form,  winch  may  oflen  pass  unnoticed  unless  the  attendants 
are  especially  on  the  watch  for  it,  the  child  stops  for  a  moment  in  its  ocrii* 
pation,  whether  speaking,  eating,  or  playing,  while  its  eyes  become  fixed 
and  it  assumes  a  vacant  expression.  This  condition  may  lasl  for  only  a 
few  seconds,  when  the  clnld  assumes  its  former  occu[jatinn  as  though  it 
had  never  been  interrupted,  and  usually  is  nc*t  aware  ttial  anything  has 
happened*  In  other  cases  this  condition  lasts  a  little  longer,  and  slighl 
twitching  of  the  lower  part  of  the  face  and  of  the  extrenulies  may  occim 
In  other  cases,  again,  tlie  attacks  are  more  severe,  the  child  cuniplaiiis  of 
being  diz*^y,  staggers,  lias  slight  convulsive  movemeids,  and  turns  |ial*% 
this  condition  lasting  for  a  minute  or  more,  and  being  quite  marktMl  hul 
without  any  total  loss  of  consciousness,  Momenlarj"  attacks  of  stagger- 
ing  sonietimes  occur  alone  in  place  of  the  attacks  above  de&crib<*d.  At 
thnes  these  attacks  of  petit  mal  are  the  only  manifestations  of  the  dis- 
ease, but  in  severe  cases  they  are  apt  to  be  accompanied  by  i>ccjisioiial 
attacks  of  grand  niah  They  may  occur  as  oHen  as  twenty  or  thirty  times 
a  day,  or,  on  the  other  hand,  they  may  be  noticed  only  once  in  four  or 
five  days,  and  sometimes  they  are  absent  for  longer  intervals* 

Grand  Mal, — In  the  graud  imd  the  attacks  are  of  luurli  gn*at'T 
severity.  They  are  sometimes  }>receded  for  several  hours  by  a  fei*ling  of 
malaise  or  general  discomfort,  but  this  is  md  olways  (irest*nt.  Palicnts 
sometimes  have  notice  of  the  sudden  onset  of  thr*  attack,  and  surh  notice 
immediately  preceding  the  convidsions  aud  fornnng  [mrt  of  the  attack' 
itself  is  called  the  ftnni.  This  aura  nuiy  be  of  ditTen*id  kinds.  II  is  most 
coninionly  :i  sense  of  fulness  or  njtpnssinu  in  the  epigastrium,  frt^m  whk 
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somethinfT  seems  to  rise  into  the  throat ,  and  iinconsciousnoss  suporvenes. 
H  niay  bf,  tiowever,  a  (>ain  or  a  st^nsation  of  numbness,  tingling,  or  other 
Ibrni  t»r  pani-stliesia  in  variuus  parts  oC  tliL*  body.  Sonu4irnes  tinnitus  is 
I  lie  lii^l  symptoML  Frequently  the  patient  has  no  warnin^^  whatever  of 
the  attack,  but  tails  unconscious  witti  or  witliout  a  cr>^  The  face  be- 
corues  congested,  and  the  eyes  usually  tnni  upward  so  thai  oidy  the 
wtiites  can  be  seen.  After  this  Ibllows  the  stage  of  tonic  convulsions, 
wliieh  is  sometimes  so  short  tliat  it  is  o%*erlooked.  Then  eonu^  Ihe  clonic 
convulsions,  which  in  typical  cases  are  i^'eneral,  aitliough  Un^  linibs  on  one 
side  of  the  body  are  sometimes  more  alVected  than  those  on  the  other 
side.  The  movements  of  tlie  limbs  an*  apt  lo  be  very  violenlH^  the  hands 
are  clinched,  tlie  thmiibs  being  flexed  on  the  palms  and  the  iingers  closed 
i»ver  tht^m.  In  many  eases  the  patients  froth  at  the  mouth.  In  the  more 
severe  caseK  the  children  bite  their  tongues  and  pass  their  urine  involun- 
tarily. The  duration  of  sucli  attacks  is  usually  Vive  or  ten  minutes,  but 
one  attack  may  succeed  another  wilh  little  or  no  intermission.  When  the 
attacks  follow  one  another  in  this  way  for  several  houi^s  the  patient  is  said 
to  be  in  the  epikpttv  skttttit^  and  his  condition  as  regards  life  is  very"  serious. 
After  the  convulsion  ceastvs  tiie  child^s  brt^aihing  becomes  stertorous  and 
the  limbs  are  relaxed.  Later,  and  before  consciousness  fully  returns,  the 
4*  hi  Id  i>flen  falls  into  a  deep  sleep,  and  on  waking  hiis  no  recollection  of 
tlie  attack^  but  complains  only  of  heatlache  and  of  mental  confusion. 
Attacks  often  occur  in  the  night,  and  in  this  way  may  be  overlooked,  the 
oidy  evidence  of  them  being  that  the  child  has  wet  the  bed.  In  certain 
es,  when  oidy  nocturnal  attacks  have  been  present,  we  often  have 
■ason  to  believe  that  the  disease  has  existed  for  considerabie  jjoriods 
before  its  prc^sence  was  suspected.  In  some  cases  in  connection  with 
_Uie  attacks  there  is  a  desire  lo  walk  or  to  run,  so  that  the  patient  nmst 
^Be  closely  watched.  In  this  condition  children  may  walk  si  might  against 
^pn  obstacle,  though  they  are  more  apt  to  stop  when  something  comes 
^^cross  tlieir  path*     Sometimes  they  walk  or  run  in  circles, 

Ttie  cases  of  paroxystnal  running  described  by  BuUani  are  at  times 
the  early  manifestations  of  an  epilepsy  which  will  develop  later,  although 
Hihey  may  also  be  only  the  symptoms  of  hysteria,  chorea,  and  organic 
^Berebral  disease. 

^P  Epileptic  children  are  liable  to  bursts  of  ungovernable  anger  and  vio- 
lenre  lasting  for  hours,  ui  which  they  may  tear  and  deslniy  things,  bite 
the  mother  or  nurse,  and  are  apparently  for  a  Ume  under  the  intluence  of 
illusioris  and  hallucinations. 

The  condition  of  patients  between  tlie  attacks  is  in  the  lighter  cases 

in  the  beginning  of  the  disease  u.sually  quite  normal.     As  the  disease 

ses,  however,  there  is  a  tendency  to  mental  impairment,  and  in  the 

ore  severe  cases,  in  contrast  to  the  lighter  ones,  we  are  apt  to  tuid  some 

nfeeblement  of  intellect,   which  at   times   may  go  on  to  an  advanced 

dementia* 
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It  has  been  considered  by  some  observers  that  those  cases  in  which 
petit  nial  exists  in  eonnection  with  the  more  severe  attacks  are  iiiur^ 
liable  to  mental  impairment  than  those  in  whieh  the  grand  mal  exists 
alone. 

Diagnosis, — As  the  convnlsive  attacks  occurring  in  epilepsy  eaiinot  be 
distinifuished  clinically  from  similar  attacks  due  to  other  causes,  we  are 
forced  to  dilTerentiate  epilepsy  from  other  diseases  by  carefully  eliminatir^ 
other  causes  for  the  convulsions.  We  ruust  also  wait  to  see  whether  the 
attacks  will  continue  indeiinitely,  in  uineh  ease  they  are  more  likely  to  bp 
epileptic. 

The  dia^osis  of  epilepsy  is  made  from  a  continuance  of  the  attacks 
after  a  considerable  period  without  evidence  of  any  oiif?anic  disease  or 
reflex  irritation.  When  the  child  bites  its  ton^^ue  during  the  attack  and 
goes  to  sleep  after  the  convulsion,  or  when  there  is  temporary  mental 
impairment  after  the  convulsion,  we  have  good  reason  to  slate  that  the 
convulsions  are  dm>  to  true  epilepsy,  especially  if  no  symptoms  of  organic 
brain  disease  coexist* 

Epileptic  are  easily  distinguished  from  hysterical  convulsions  by  the 
presence  of  consciousness  in  the  latter,  at  any  mte  to  a  considerable 
extent.  Hysterical  convulsions  in  cliildren  are  not  ver)'  common,  and 
almost  never  exist  without  Uie  presence  of  other  symptoms  of  hysteria. 

Prognosis. — The  prognosis  of  epilepsy  for  life  b,  on  the  whole,  favor- 
able, and  epileptics  may  live  for  many  years. 

As  rt^^^rds  cure,  the  prognosis  in  cases  beginning  in  early  infancy  is 
verj^  serious.  Wtien  the  disease  begins  at  the  age  of  ten  yeai^  or  later  a 
certain  number  seem  to  recover,  at  least  temporarily.  Many  authorities 
consider  that  true  epilepsy  is  never  cured,  yet  undoubted  cases  esdst  in 
which  no  convulsions  take  place  for  years. 

Treatment, — The  child  should  be  treated  at  once,  in  order  to  avoid 
continuous  shocks  to  its  nerve-centres*  Much  benefit  results  from  early 
attention  to  general  hygienic  conditions,  to  diet,  and  to  protection  fmiii 
ner\^oiis  fli?;turbances. 

The  management  of  these  cases  demands  eonslant  watchfulness  aJid 
tact,  so  as  to  regulate  the  surroundings  of  tlie  uhild  in  sueli  n  way  as  to 
avoid  all  source  of  irritation  and  nervous  excitement.  The  dit't  must  be 
regulated  according  to  the  especial  indications  for  each  jtatienh  A  sligtd 
gastrif  irritation  appan^ntly  produres  more  serious  consequences  in  epilt*psy 
ttiau  irritation  of  any  other  part  of  the  body.  A  vegetable  diet  is  usually 
indicated,  but  when  tlie  child  does  not  thrive  on  this  it  is  advisable  to  give 
a  certain  amount  of  meat     Eggs  are  usually  well  borne. 

The  bromides  in  some  form  arc,  in  my  experieure,  the  most  nsefiiJ 
drugs.  It  is  ollen  advisable  in  giving  tlie  bromides  to  change  from  one 
bromide  salt  to  another,  a  greater  elTect  being  thus  produced  than  by  the 
constant  use  of  one  of  tlieui,  ElTicacious  medical  treatment  depends  for 
the  most  part  on  the  graduation  of  the  doses,  on  the  selection  of  tht*  time 
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"^for  chanjiing  Iheni,  and  on  tho  dek^rniinatioii  o(  Iht*  intervals  for  admiiiis- 

teiin^  tliom.     T!ie  bvsi   results  in   umi^  the  bromides  are  obtained  by 

dihiting  Itie  dose  with  a  lai^e  quantity  of  water,  120  (^t^  {4  ounces).     As 

a  ride,  hnnnidi^  of  (jntassiinu  has  been  ibniid  to  be  the  most  etlfir'ient  and 

,  active  of  I  lie  brornirles  in  eases  of  epilepsy.     In  giving  tlie  bmundes  il  is 

rell  to  begin  witli  small  doses,  0.12  to  0.24  gramme  (2  to  4  grains),  three 

'or  four  times  in  the  tAventy-fonr  liours,  for  the  first  year,  and  to  double 

tliis  ainonnt  for  the  second  year.     The  dose  should  be  increased  giadually 

until  the  physiological  action  of  the  drug  is  noticed. 

^^       This  treatment,  at  intervals  of  one  or  two  weeks,  should  be  carried 

^■on  for  long  periods,  and  from  six  months  to  a  year  atier  the  convulsive 

attacks  seem  to  tiave  ceased. 

I  The  followuig  case  represents  epilepsy  in  a  girl  three  years  old  ; 
She  was  healthy  iit  birth,  and  remained  ^o  until  slit^  was  two  moiiUis?  old.  At 
lat  Ihni*  she  ht'^iiii  ti)  have  ;* light  convubivt*  allai^k?*,  Ui*^  t-ausf  of  which  com  Id  nrd  be 
LViiunted  for.  During  Mie  eiirlier  ivUiicks  fiht?  appt^aroiJ  lo  lie  fri^ihtened.  She  would 
then  sf-rt'arn,  ainJ  hfConuf  rig^id  and  unefniscious  Tor  ahonl  fi f!*^<^n  iainnt*^s,  after  wlvich 
she  %voiiltJ  sleei*  three  or  four  hourij.  These  atdicks  oerurrt^d  at  all  hours  of  the  dtty 
ahtl  of  nie  iii(^ht.  They  continued  at  irregular  intervids,  bul  were  not  so  freq^ii^nl  utler 
the  first  your  ami  a  half.  Durinjj  ttie  first  year  she  seemed  as  hri^jht  as  any  iiifant  of 
her  ;n?e.  m^d  devi'Ii»ped  noruially, 

Slie  WcLs  hriiti*<!  with  the  loom  ides,  and  they  eeem  to  have  been  of  some  tienefit, 
ut  did  Jiol  pnxlure  a  penuaneot  cure. 

In  tlie  thirti  year  her  in**ntal  ctnidition  was  nmeh  afTpctyii     ?*he  had  never  been 

ahle  to  sit  ulone  (*r  t*i  invar  her  weight  on  her  feet.     She  could  not  feiMl  hen?en',  and  she 

ymlerstood  very  little  that  was  said   to  her.     Her  head  was  ahnnt  the  nonnsil  5!iize* 

er  face  uihI  eyi^s  hinl  a  vacant  eX|>re!Ssioii,  and  slie  had  to  be  taken  care  nf  as  though 

le  weiv  an  inlUnt  in  ttie  early  month  a  nf  life* 

In  til  15  case  there  wa^  no  history  of  epilepsy  or  of  any  especiid  nervous  disorder  in 
le  fiiToily,  nor  of  tr:uiniiiti^ni  or  of  any  serious  diseiL^f  whieh  c-outrl   liave  produced 
lis  nervous  di&turtwnct?.     It  was  a  case  of  t^hronic  epilepsy  slarlinij^  from  some  uii- 
own  cause  iind  resulting  in  permanent  idioey. 
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mSANTTY. 

Insanity  in  rhildren  jg  very  rare.  In  the  ordinary  fonn^  of  inj^mity  no 
definite  patfioloi^ieal  lesion  has  been  found  whiuh  wottld  at'count  for  the 
symptoms  presented.  Sueh  changes  as  have  been  deteeled  come  very 
late  m  the  disease  anil  seem  lo  be  set  ondary.  In  paretic  dementia,  how- 
ever, we  fmd  a  special  lonn  of  eorlieal  intei^litial  eneephalilis. 

Instances  of  mania  and  melancholia  al  times  oecun  Hallncjnations, 
which  are  a  common  syiriptojn  in  the  itisariity  of  adults,  occur  in  children 
nsuafty  in  connertinn  with  the  deliiium  of  feven  or  more  rarely  with 
epiiepsy,  Irtsanity  is  met  with  in  children  at  any  age;  it  is  extremely  rare 
before  puberty,  but  then  becomes  more  frequent. 

T]m  projmosis  nf  insanity  in  rlu'ldren  vaiies  aci-oniinp;  If*  lis  form* 
Acute  maina  and  melancholia  are  said  to  recover  generally.  True  paretic 
dementia  is  never  known  to  recover. 
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miOCY.     IMBECrUTY. 

Idiocy  is  a  condition  in  which  lliere  is  a  coinploto  and  pennanent  im- 
painiient  of  the  mind.  Imbecility  is  a  shghter  grade  of  mi/ntal  delideiiry. 
Both  conditions  occur  in  brains  which  are  not  fully  doveluped  in  contra- 
distinction to  dementia,  in  which  the  faculties  are  lost  in  a  fully  develc*ped 
bmin. 

Etiology. — Idiocy  may  be  congenital,  arising  from  intra-uterine  dis- 
ease, or  it  may  be  hereditary  in  families  in  whom  the  parents  have  bad  such 
neiTotis  manifestations  as  insanity,  hysteria,  epilepsy,  and  ehon^a,  or  who 
have  been  syphilitic  or  alcoholic.  The  acquii-ed  form  may  be  caused  when 
there  is  a  predisf)osition  lo  menial  disease  or  to  a  cerebral  lesion  prri- 
duced  by  traumatic  conditions,  such  as  pressure  on  the  head  at  birth, 
injury  to  tlie  head  by  tails  or  blows,  long-continued  convulsions,  and 
intracranial  heniorrliagcs.  Idiocy  is  in  some  cases  also  associated  with 
hydroceplialus  and  microcephalus  ;  it  may  also  be  a  result  of  epilepsy, 
especially  when  the  epilepsy  develops  early  in  life  and  ttie  attaclcs  are 
(requent. 

Acute  infectious  diseases,  especially  epidemic  cerebro-spinal  meningitis, 
are  often  responsible  for  the  development  of  idiocy. 

Pathology, — Idiocy  is  rarely  a  primary  disease,  but  usually  pn^senis 
the  terminal  lesions  of  many  difTerent  diseases  of  the  brain.  The  result 
of  tliese  pathological  condilions  is  usually  atn>phy,  whicli  may  t>e  local  or 
general  and  may  be  of  intra-  or  extra-uterine  origin.  Various  congenital 
deformities,  as  those  of  the  lips,  palate,  month,  hands,  and  feet^  are  fre- 
quently associated  with  idiocy. 

Symptoms. — The  symptoms  of  idiocy  vary  according  as  the  individual 
represents  a  higli  or  a  low  grade  of  this  condition.  An  idiot  may  have  a 
large  head  from  hydrocephalus,  or  a  small  head  from  ceR*brai  non- 
development  or  from  ctTebral  atrophy.  Again,  idiots  may  have  normally 
developed  crania  botti  as  to  size  and  as  to  shape.  In  tiie  lower  grades 
there  is  often  some  physical  malfurmation  in  connection  with  ttie  mental 
injpairmenl  In  the  more  severe  cases  of  idiocy  there  is  considerable 
incor^rilinalion  of  the  lunbs,  and  the  movements  of  the  child  are  nvvk- 
w^ard  and  irregular.  In  many  crises  tixe  speech  is  almost  unintelligible. 
The  idiot  does  not  take  notice  of  surrounding  ^ibjecls  as  does  I  lie  nonnal 
child,  and  even  when  the  sight  aiid  tiearing  are  perfectly  ntirinal  the  im- 
pressions made  on  the  senses  are  deadened.  Epileptiform  eonnilslnns 
verj^  commonly  accompany  idiocy,  and  play  a  most  iiijjiortant  i>art  in  the 
general  conditi<jn  of  the  patient. 

The  syniptunjs  wdiich  are  usually  met  witli,  and  which  enable  us  to 
diagnosticate  a  |ironuunced  case  of  idiocy,  are  the  vacant  ex|>rei?sion,  ttie 
uccasional  presence  of  strabismus,  the  drooping  tiead»  the  drooling,  ami  the 
lack  of  all  idea  of  cleanliness.  The  teeth  are  usnally  decayed.  Soinetini^'S 
the  child  is  so  limp  that  he  is  umible  to  bear  liis  weight  at  all,  ur  will  stand 
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y  I  ill*  liands,  vvitfi  liis  tln-t  aparU  hbi  knees  bent,  aud  his  Irnjik 
leaiujig  forwanL  Tho  whule  botly  sways  tu  and  fro  with  an  oseillating 
nioveiiient  and  absence  of  oqiiilibnuJiK     When  able  to  walk  alone  he 

k, walks  In  a  sta|f^'eriii^(»  iiiieertairi  way,  and  falls  easily.  In  many  rases, 
riowtn'L*r,  tiiu  fliild  cannot  I'ven  sit  up  aJone.  The  niuscies  of  1  fie  neck  are 
often  so  weak  that  the  head  falls  over  oei  one  shoulder  or  forward  on  the 

rhest     The  vertebral  rolimm  fiills  to  snppoH  Ihe  Irnnk  and  bends  to  a 
inarked  de^^e^  and  all  Uiy  nnisclcs  arc  feeble  and  eoinparatively  useless. 
Lat*k  of  power  of  altentlfHi  and  lack  of  memory  exist  in  all  eases,  and  in 
le  hij^her  grades  are  oHen  the  most  prominent  syinptotns. 

A  special  type  of  idiocy  has  been  described  nndt^r  the  term  nfjenvj^is 
miivitliM,  in  which   llie  size  and  weight  of  tlif  bmin  are  normal,  but  in 
which  abnorTTjalities  of  development  of  the  tissures  of  Rolando,  of  the 
iterf»arietal  fissures,  and  iifthu  rortic^il  nerve-eells  tiave  been  reeo^ized. 
This  tbrni  of  idiocy  is  associated  willi  blindness  and*  t**rminates  hi  ma- 
ms ni  us, 

Dua^osus, — We  should  be  careful  in  very  younp:  children  not  to  eon- 
jse  slow  or  retarded  mental  development  with  idiocy.    There  is  so  much 
rariation  in  the  time  at  which  eliildren  walk  and  talk,  that  a  delayed  de- 
velopment of  these  funclions  ntust  not  be  consl^iered  to  represent  a  con- 
tUtion  of  mental  unpainnent     Some  ctiildren  develop  so  slowdy,  both 
bodily  and  mentally,  that  they  appear  very  back  war*  1  in  comparison  with 
others  of  the  same  age.     Children  in  the  lirst  year  of  their  lives  may  be 
so  seriously  affected  by  some  grave  diseajse  that  their  development  is  [ire- 
vented  from  advancuig  nonually,  and  in  comparison  with  other  clrildren 
of  the  same  age  they  may  be  far  bf?low  the  usual  grade  of  intelligence.    If* 
however,  we  examine  this  cOass  of  cases  carefully,  we  see  that,  although 
ley  are  very  backwanl  in  their  development,  tliey  are  gradually  de vet- 
Spin  t',  and  that  they  do  not  represent  the  eoncLition  of  complete  arrtsl  of 
"development  which  exists  in  idiots. 

n  is  well  to  remeiuber  that  in  rtmchitis  we  are  apt  to  have  not  oidy 
E'tarded  mental  development,  but  a  weakness  of  the  extremities  simulating 
paralysis.  When  both  these  conditions  occur,  such  eases  may  sometimes 
be  mistaken  for  idiots. 

Tbeatmext. — The  treatment  of  idiots  is  essentially  comprised  under 
the  question   of  their  education.     The  education  of  this  class  of  cases 
^Bhould  be  begun  early,  usually  from  the  fourth  to  the  sixth  year.     Much 
^Kan  be  done  to  improve  the  various  delects  which  exist  in  each  individual. 
^ke  can  usually  be  hmght  to  co-<jrdinate  his  movements,  and  by  attending 
In  his  ifenend  health  liis  physical  condition  can  often  be  much  unproved. 
In  many  cases  if  convulsions  are  present  they  can  be  more  or  less  con- 
trolled.     Maltbrmations  or  paralyses  can  be  treated  with  benefit  by  appa- 
ntlus  or  by  opemtion.     The  best  results  in  these  cases  will  be  attaiiied 
by  placing  the  children  in  institutions  devoted  to  tlie  training  of  idiots- 
Parents  can  be  told  that  the  association  of  tiieir  children  with  others  who 
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are  feeble-minded  is  not  a  disadvantage,  while  it  is  often  a  great  disadvan- 
tage for  the  children  of  sound  mind  in  a  family  to  be  associated  with  one 
who  is  idiotic.  In  the  large  majority  of  cases,  however,  they  will  always 
have  to  be  supervised  during  their  lives,  and,  in  most  instances,  after  they 
have  advanced  to  a  certain  point  they  are  liable  to  retrograde. 

MICROOBPHAIiUS. 
When  the  head  is  under  a  certahi  size  it  is  called  microcephalic.  The 
size  which  is  usually  accepted  as  representing  a  microcephalic  head  is 
from  40.5  to  43  cm.  (16  to  17  inches).  According  to  Broca,  microcepha- 
lus  exists  when  the  brain  w^eighs  1049  gi-ammes  (35  ounces)  hi  the  male, 
and  907  grammes  (30  ounces)  in  the  female.  It  is  generally  considered 
that  this  microcephalic  condition  is  due  to  a  lack  of  intra-cranial  pressure. 
Together  with  the  lack  of  development  of  the  cranial  bones  there  exists 
in  these  cases  a  lack  of  development  or  atrophy  of  the  braui,  which  may 
be  considered  either  as  the  cause  of  the  lack  of  intra-cranial  pressure  or, 
as  is  still  believed  by  some  writers,  as  the  result  of  the  external  pressure 
caused  by  a  premature  synostosis.  Microcephalic  children  are  feeble- 
minded and  usually  present  the  symptoms  of  a  somewhat  low  grade  of 
idiocy.    They  not  infrequently  show  signs  of  weakness  of  the  limbs. 

MIRROR  WRITING. 
An  unusual  and  somewhat  striking  symptom  w^hich  at  tinn^s  occurs 
in  severe  and,  as  a  rule,  chronic  cerebral  disease  is  one  which  is  called 
''  mirror  writing,''  which  is  a  condition  represented  by  the  individual 
writing  in  such  a  way  that  I  ho  letters  can  only  be  (hM-iphered  when  they 
are  reflecttnl  in  a  mirror.  This  symptom  is  usually  found  when  there  is 
cerebral  degeneration  or  among  the  feeble-minded.  The  actual  |)atholog}' 
of  the  allection  has  not  yet  been  determined. 

HYSTERIA. 

Hysteria  is  a  functional  disturbance  of  the  cerebral  centres  ref)resente<i, 
according  to  Mobius,  by  a  state  in  which  ideas  control  the  body  and  f)rn- 
dure  morbid  changes  in  its  functions.  The  name  is  a  misnomer,  but  it 
has  been  adopted  so  generally  that  we  must  vise  it  for  the  present. 

EiioLOdY. — We  know  very  little  about  the  etiology  of  hysteria.  Well- 
niark(Ml  instances  nf  the  disease  occur  in  early  life,  usually  in  the  mi<ldle 
and  later  jjeriods  of  childliood.  An  inheritcni  nervous  organization  or 
hi'iflily  exciting  surroundings,  combined  with  a  lack  of  proper  home  disci- 
pline, appear  to  present  as  likely  a  field  for  the  disease  to  develoj)  in  as 
any  conditions,  surh  as  fright,  which  apparently,  at  times,  directly  lead  to 
it.      It  is  a  rare  disease  in  children. 

Symjtoms. — The  mere  presence  of  emotional  or  imaginative  conditions 
in  children  does  not  constitute  hysteria.  For  the  existence  of  the  disc^ase 
it  is  necessary  to  have  delinite  symptoms,  eitlier  a  markedly  disor^iuiized 
mental  state,  paralysis,  anaesthesia,  or  some  serious  loss  of  function. 
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The  symploms  are  irinunionUDlo.  C'onvulsinns  and  puralysis  are  qtnte 
^coinmon,  wliile  dyspliagia,  amaurosis,  and  aiiii^fiilu-sia  are  met  with  unly 
in  the  very  severe  eases,  and  are  noL  oilen  seen  in  America.  Anaesthesia 
|tB  especially  interesting  as  represenUng  a  pure  type  of  the  disease,  and  is 
iisually  or)  one  siilt*  ol"  the  hody.  Children  periiaps  only  hvo  or  ttiree 
years  of  age  alTecled  by  liystcria  will  someUnies  alK>w  themselves  to  be 
pricked  on  the  anesthetic  side  of  the  face  without  wincing. 

Hysteria  in  children  as  ysnally  seen  in  Ameriea  is  marked  by  the 

emotional  conditions  of  tJie  child,  and  by  thc^  presence,  in  many  cases,  of 

a  fixed  idea  relating  to  its  own  piiysical  condition.     The  child  beheves 

that  it  cannot  perform  certain  actions  ur  funcUons,  and  hence  does  not 

j^perform  them,     Ttiere  probably  has  oHen    been  in   tlie  beginning  some 

L^al  difticulty  or  disturbance  of  the  performance  of  these  functions,  snch 

[as  pairii  whicti  lias  passed  away  or  whicli  is  not  siillicient  to  produce  the 

present  condition. 

The  most  common  symptoms,  aside  from  the  mental  condition,  are 
Qfu^tilmotui^  parnii/nfH^  and  ana*JifhcmfL 

The   convulsions  are    distinguished   from   those  of  epilepsy  by   the 
Tabsence  of  loss  of  consciousness.     The  patient  never  seriously  injures 
himself  in  falling,  and  does  not  bite  his  tongue.     He  does  not  sleep  after 

■the  attack. 
The  paralysis  is  often  of  the  spastic  form,  and  may  be  either  hemi- 
plc^c  or  paraplegic.  In  this  form  the  limbs  are  rigid  and  the  knee^erks 
are  exaggerated.  It  may,  however,  be  of  tiie  llacx^id  variety,  with  the 
knee-jerks  diminished  or  absent.  It  is  disthiguished  from  the  oi'ganic 
forms  of  paralysis  by  the  nonnal  reaction  of  the  muscles  to  electricity,  by 

Bthe  absence  of  atrophy,  by  the  absence  of  any  affection  of  the  sphincters, 

Hand  at  times  by  the  presence  of  anaesthesia. 

B  When  anaesthesia  occurs  it  is  usually  irregular  in  distribution,  occur- 
ring in  patches,  or  else  it  has  I  lie  same  distribution  as  in  cerebral  organic 

^■disease.     It  is  often  variable^  ciianging  more  or  less  from  day  to  day, 

V  Although  ahnosl  any  symptom  may  occur  in  hysteria,  yet  tlie  lack  of 
uniformity  in  Itte  grouping  of  the  symptoms,  and  the  combination  of  synjp- 
toms  which  t>eIotig  lo  entirely  different  diseases,  are  of  great  aid  in  making 

^^the  difTerential  diagnosis  from  these  diseases. 

^P       We  sometimes  meet  \\'ith  an  exaggerated  hysteria  in  **hildren.     The 

"attacks  are  n^presented  by  screaming,  running,  jumping,  and  a  leeting  of 
being  pulled  about ;  they  may  last  for  hours,  or  for  days  ;  Iheir  duration, 
however,  is  usually  long, — at  times^  with  irjter\^als,  over  a  year.  No  signs 
of  oiTganie  tlisease  are  found  in  these  cases ;  lliey  seldom  injure  tliem- 
selves,  and  are  linally  cured  by  moral  influence,  change  of  scent*,  and 
good  hygieruc  surroundings. 

^k       Hysteria  occasiimally  causes  children  to  present  symptoms  of  serious 

^^disease  of  Ihe  spine  and  joints.  This  most  otten  follows  some  slight 
injury,  but  may  occur  spontaneously* 
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Phogkosis.^ — ^The  prognosis  in  rases  of  hysteria  is,  m  a  nile,  favorable. 

DiAGNoi^is,^ — Geiiemlly,  the  diagnosis  is  not  so  liitliieiilt  as  in  adutt  lili% 
because  the  child  is  not  able  to  control  its  sensations  of  pain  and  fear  so 
complutely  as  is  possible  with  adults.  In  sui^ical  eases,  however,  in 
whieli  hysterical  atTeftions  simulate  most  <  losely  or^fanic  disease  of  the 
jomls,  the  diagnosis  is  often  attended  by  extreme  ditlirulty.  The  applica- 
tion  of  strong  earrents  of  elGctricity  will  usually  show  thai  the  aniesthesia 
is  not  real. 

Treatmest.^ — The  treatment  of  hysteria  is  to  break  up  at  once  the 
harmful  home  surroundingSi  if  such  exist,  and  by  means  of  gentle  but 
firm  compulsion  to  ujake  the  child  understand  that  its  sympbnns  an? 
unreal.  The  various  local  symptoms  connected  with  the  di^^estion  and 
general  health  of  the  child  should  be  carefully  treated,  as  the  hysterical 
symptoms  are  often  largely  dependeni  an  conditions  of  this  nature. 

The  folio wittg  case  represents  hysteria  in  a  girl  ten  years  old : 

The  history  rif  Uie  case  was  thai  her  parents  were  Eiying  Mid  well,  and  Ihal  Oicri?  wcm 
a  number  of  other  heaUby  children  in  the  family.  This  child  had  always  bfen  WfW 
iHitil  eighteen  days  before  she  entered  the  hospil^^l.  At  that  tinie  she  romplaineil  of 
he^Ldat^ho,  and  on  goin|^  ti>  schnul  re^irneil  iVidin^  sick  and  apparenlly  un^fcbte  to  spetk. 
She  was  t^aid  to  have  been  micunseiou^  ui  tiuie^,  la  have  bad  spasms,  and  hi  biivt*  hi>^n 
very  restless  at  nijfhl.  Sb^  eviderttly  had  had  jfreat  hick  iif  care  in  her  bmiK*  life,  ami 
had  been  given  «jnly  poor  food.  She  showed  the  evidence  of  this  tact  of  Ciire  iu  the 
condition  of  her  skin  and  tier  digestion  on  entering  the  hospilah  A  pbysicjil  t'Aaiin- 
iration  showed  noihing  abnormal  in  cinineclioii  with  th»f  thorax  and  abdonunaj  orfmiii** 
The  pupils  were  slightly  dilated »  bnt  were  equal  and  reaeled  Uy  ligtil.  Ttie  knee^ji-rka 
were  decreased.  There  wjib  no  ankle-clonus.  She  was  apparently  unable  to  wiili, 
and  s^be  lay  in  tied  taking  no  notice  of  any  things  hul  winked  ber  eyes  if  nnylliin^  was 
thrust  towaj-ds  them.  Her  hearing  did  not  scetn  to  be  especially  impainnl,  She  lay 
in  a  very  limp  condition,  with  the  legs  drawn  up  in  ranoua  positions.  Hi*T  hewd 
kept  rolling  from  side  to  sidr,  and  oecasionaMy  was  retrni^tcd.  When  asleep  hi-r  hi^ad 
was  retracted  ^n  as  to  niake  nearly  a  right  angle  with  the  body,  II  was  diftkult  to  fc^l 
tier»  and  she  would  not  t^wsdlow.  Her  lem|>eraiui>'  was  87.2°  C.  (99*  F.)*  ber  pulM^ 
66,  and  htr  respirations  16*      Wh^^n  lifing  examined  she  cned  out  a  great  deal. 

She  was  given  plenty  of  good  tmnl,  and  to  Ihree  w  four  days  her  condition  was 
much  improved.  She  touk  ber  fond  welt,  but  was  apparently  unatde  lo  feed  bers«ll. 
A  few  days  later  she  showed  more  intelligence,  and  on  being  tiiken  up  and  dressed  it 
was  foond  that  ehe  could  sif  alone  and  could  walk  a  litl!e  with  supfH>i"t.  On  b.*giiriiinf 
to  walk  she  threw  her  legs  atiout  wnldlVt  but  afler  being  scolded  she  wiilked  much 
better.  At  one  time  when  shv  was  trilling  quit'tly  in  a  chair  Itn?  visitijig  pbi-i^irian 
came  into  the  ward*  and  iiihe  immetliat«dy  allowiMl  bers^elf  io  slip  from  ilw  rhair  and 
roll  onto  the  (loor,  but  evidently  was  careful  nol  to  Jmrt  herself.  She  at  this  tim**  med 
out  a  great  deal,  but  stot>fied  when  no  notice  w*as  taken  of  her.  She  w*as  still  nnahle 
to  speak*  and.  altliougb  she  could  sit  up  in  a  chair,  apparently  notired  mithing. 

Nineteen  day^j  alter  enb^ring  the  b«ispilal  i«he  iippeari*d  much  brightert  and  h**gun 
to  take  a  slight  notice  of  what  was  giiiiig  *m  sibnut  bi^r.  When  queslianrd*  nhf  miivi^d 
her  lips  as  if  about  to  speak*  but  mad*.!  no  sound.  She  cotdiimi'd  to  improve  jilowly, 
and  a  few-  days  later  said  ** sister/'  undurstfHHi  wluit  she  was  told  to  do*  and  alh^mph^ 
lo  do  it.  She  also  walked  three  steps  without  being  assisted.  Some  days  later  it  wiis 
found  that  she  would  repeat  almost  atiy  word  thai  was  said  !o  her,  but  in  n  whisfivr. 
After  this  she  improved  ra|)idly  and  begun  to  iirticulate  fairly  well,  but  slowly  and  wtlh 
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"ail  t'lFurL  SJie  mIsu  ^.ptikt*  viilunlurilv  I wn  nr  liiree  liines.  S\w  fould  rmt  Wiilk  Avitb<*i»t 
asisist^nci*,  Jia  silt*  wmjld  put  lit^r  fiiol  Uxi  fiir  Jbrwiird.  Sh*.^  Jui*l  Ifeitu  vi*rj^  iiHitli  I'oii- 
siipntt*tl  tlinmvli  *!*'*  wliole  ;ittMtrk,  but  ;il  I  hi?;  ihmi  the  ronstipuMou  j^rr^vv  kss.  A  M\- 
iiitti  Iraiiiiui^  ofUa*  unns  iiud  legs  wiiis  Uumi  bi*giiti  by  mt*;uis  ijf  p;i.HHive  irn)Vt*njenti^  atuJ 
massage.  Under  this  treatment  sht*  greatly  improvt?d,  ami  on  tbe  ihirty^Hflh  day  freim 
lh>»  tiiii*^  v^  fit^ii  SI  be  PHlfnHl  tbe  Ims^pilal,  rt*ci>vi»red  complexly, 

HYPNOTIC  STATE. 
The  hypnotic  statu  b  an  artificial  iiiental  condition  which  can  b*-  prn- 
duc*^d  ill  children  as  n\  ell  as  in  adults.  H  is  supposed  to  be  a  lenniorary 
alieyance  of  thi?  powers  of  (he  higher  eerehml  rentres.  In  the  ordinar)' 
eiises  the  child  is  throwti  into  a  condition  in  which  tfie  conscioiLsiiess  of 
his  external  sniTonndin^s  is  lost.  This  condition  in  oiitwanl  appearance 
closely  resembles  sleep,  but  m  pixjdnced  artificially  and  can  be  artificially 
n:^nit>ved.  Thus,  the  sinusal  ion  rjf  pain  can  be  temporarily  ;d>olished,  at 
lefLsl  to  a  consitlerable  exleJit,  For  this  reason  it  has  been  supposed  that 
it  might  be  useful  m  the  treatnient  of  eases  requiring  minf>r  surgical  oper- 
ations.  H  has  also  t)een  ailvi»eated  by  some  physitMaiis  as  a  form  of  treat- 
nient  iu  various  diseases  ;  but  our  experience  at  the  Ghihlren's  Hospital 
has  proved  it  to  be  ine!liciL*rd. 

OATAIiEPSY, 

U^talepsy  is  only  a  symptom.  It  denotes  a  condition,  apparently  of 
cerebral  origin,  in  which,  toj^ettier  with  total  or  ]>ariial  loss  of  conscious- 
ni!ss,  tlie  limbs  assume  a  peculiar  ibnu  of  ri^dity  called  trtLrtf,  and  remaui 
for  a  considerable  time  in  any  position  in  which  they  may  be  placed.  It 
occurs  at  aU  a^^es,  but  is  very  nire  in  childhot>d.  The  yoim^est  case  that 
I  kno\v  of  is  that  of  a  little  girl  three  yeani  old,  reportf^d  by  A*  Jacobi. 

The  prognosis  and  treatment  are  those  of  I  he  primary  disease.  There 
is  no  especial  treatment  for  a  single  attack, 

SIMDXiATED    DISEASES, 

On  the  boiindan-linr  between  ctiildreii  wlio  evidently  ai*e  suflering 
from  the  need  of  judicious  discipline  ajid  those  who  may  be  said  to  have 
the  definite  disease  hysteria,  is  a  class  uf  cases  in  which  iiimultttion  appears 
to  play  an  etiological  jjart.  These  chibln-n  are  usually  in  the  later  period 
of  childhood,  and  st»em  to  have  sucli  perverted  functions  of  their  nervous 
centn^  as  actually  io  represent  pictures  uf  diseases  which  are  easily  proved 
not  to  be  present.  Deafness,  blindness^  ptdns  of  all  varieties,  palpitation, 
dyspn*pa,  vomiting,  spasmodic  attacks  of  various  kinds,  anti  many  other 
sy^mptoms  arise,  and  Uiay  persist  for  loii;^'  periods. 

The  best  treatment  for  these  cases  is  at  once  to  show  the  child  that 
its  symptoms  are  unreal  and  of  no  importance. 

INSOLATION. 
Heat-insolatioii,  or  tieat-stroke,  is  a  condition  apparently  represented 
by  a  functiunal  disturbuttcc  coiiuecled  with  the  cerebral  circulation  and 
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produced  by  heal.  Tliis  afteetion  in  vaiwiiig  tiejm^c^s  is  oi  ^mni^wna 
quent  occuiTeiiee  in  children,  and  b  suppasiHt  U*  h<^  ti<'(UHii]>a[ticil  by  n 
hypertenila  of  greater  or  less  hitensity  of  the  aipningeal  bliJDd-v«?ss<4s,  mtl* 
genemi  venous  eon^e??tion  tlirouKhont  Ww  \nn\\\  it  is  iin4  with  iinist  rfim- 
nionly  in  the  middle  period  of  childliuod,  biH-auKe  at  I  hat  ti^v  Ihr  ihiM  is 
most  likely  In  be  exposed  to  the  influences  whi<'h  pi*<»duce  il. 

SvwiTOMs. — Tht'  I'iinic^al  pirtiire  of  ihh  rlasg  of  tiist*s  is,  as  a  riil(\  i^uiU^ 
diarafteiistit.  Tlie  child  lias  p(*rijaijs  l)et*n  playin|.^  on  a  hot  sainiiMT^ 
day  somewhat  more  vigorously  than  usual,  j>ossU:>ly  hiiii[iin^  with  an  older 
child  of  more  hij^hly  dt*ve  loped  nen^ous  i^esistanci^,  ge*tting  in  tensely  ex- 
cited, and  greatly  overtaxinir  i\^  muscular  strength.  It  may  l»o  that  it  has 
been  exposed  to  ttie  dirert  rays  of  (lie  niiil-day  sun,  or  il  rjiay  have  ln'i*fi 
playing  in  some  covered  bul  heated  and  stifling  plact*.  Thf*  (^hild's  nurse, 
notit  ing  the  extremely  fluslied  condition  of  its  farr*  and  ht*ad  and  Its 
exeite^l,  sparkling  eyes,  takes  alarm  and  hnrnes  it  tu  its  hom^^  Intense 
headache  soon  conirs  on,  and  in  a  few  hours  delirium  may  supervene. 
The  skin  is  hoi,  dry,  and  n^ddened  ;  tlier**  may  b<*  voinithjg  in  Ihi'^  b<»giiH 
ning ;  the  carotids  and  temporal  arterites  throb  perceptibly.  The  heart  s 
action  is  violent,  and  the  tumpemtuR*  is  raised  to  38,0'^-39,4°~4O^  CL 
(102*'-103''-in4°  F,);  tlie  pulse  is  ntuch  accelerated,  perhaps  140  In 
150,  and  is  full,  but  usually  rhythmical.  The  conjuuctiv*p  are  coiigi^sl«*il 
and  the  pupils  cnntra(detL  Photophobia  to  n  greater  fir  less  degn?e  h 
almost  invariably  present.  Beyoiyl  this  thefL*  may  be  rjo  symptoms  ^x* 
cepi  a  slight  amount  of  muscular  twitching,  and  in  some  cases  a  convul- 
sion may  occur  if  the  tenipemture  runs  as  Idgli  as  40'-'  (o  40.6*^'  C.  (104^  t<» 
105"^  F,).  Tlie  leuiperature,  however,  in  acconlantr  with  ttic  rule  in  this 
disease  as  in  olhers  whicti  occur  in  childn^n.  does  nut  always  jircKiuce  the 
same  or  equally  severe  symptoms.  (L'onvulsions  may  occur  as  a  very 
common  fonn  of  nervous  explosion  when  fever  and  disturbance  of  the 
cerehml  circulation  are  present,  bid,  as  a  ndf\  (his  symptom  is  absent. 

I'Houvosis.^ — \Vc  should  be  cai"eful  as  t(»  Ihc  prr^nosis  given  in  these 
cases.  Althougli  tli€*y  often  simulate  closely  a  beginning  meningitis,  yet 
they  are  very  amenable  to  treatment,  and  shouki  then-tore  be  carefully 
differentiated  from  that  disease.  In  very  seven^  casrs  the  fluldn/n  ma\,  of 
conrsi/,  die  of  insolation. 

DiAGKosis, — The  diagnosis  from  meningitis  is  based  upon  I  lie  liistor%\ 
the  milder  grade  of  the  syniptonis,  exrepi  the  headachi\  ami  tmaily,  in 
doubtful  cases,  on  the  rapid  rr<*tjvrry  and  si>e«:dy  d isappearanre  i*f  the 
fever. 

Theatwkxt* — The  treatment  oi'  heat-insolation  slKirdrl  1>*'  prompt  and 
vigorous.  A  stimulating  enema  of  sidt,  one  teiispiMmfnl  tn  a  quart  of 
water,  should  tirsl  be*  given.  The  child  shonhl  then  be  plare<l  upon  abinJ 
protected  by  a  rubber  sheet  in  a  cool,  darkened  n)oni ;  a  warm  mustard 
[jiick  should  be  applied  to  tlie  lowi^r  extremities,  and  the  neck  and  cliesl 
gently  sponged  witJi  water  at  25*^  C*  (77^  F.)  for  tifteen  minutes  out  of 
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even'  hour.  Lt^iter's  i-ail  should  be  applie*!  to  the  head  witli  water  at  5^ 
C*  (41^  F.);  bruirikk*  of  potassiuiii  should  be  j^'iven,  0.3  gramme  (o  gmins) 
every  hour  for  four  doses ;  a  httle  iced  milk  may  be  taken  if  tlie  cliild 
cares  tbr  it^  not  more  than  one  or  two  ounces  at  a  time ;  and  complete 
rest  and  quiet  for  at  least  twenty-four  hours  are  usuaUy  indieated.  The 
eliild  should  be  watrtuHl  carefully  tbr  some  days  and  not  allowt-d  to  play 
actively  enough  to  gel  heated.  Great  caire  should  be  taken  for  the  rest  of 
Die  summer  to  protect  tlie  child  from  the  direct  rays  of  the  sun,  as  atler 
one  attat  k  the  cerebral  circulation  I'emains  in  a  very  sensitive  condition 
for  a  considerdble  period. 

CONCUSSION, 
By  concussion  we  mean  cUnically  a   ^Toup  of  symptoms   following 
some  physical  shock,  with  its  resulting  trauiuatic  irritation  of  the  nen-ous 
centres.     I  tiave  met  witti  a  nuuiber  of  instances  of  tJais  nen^ous  phe- 
nomenon. 


One  was  the  cjiatj  of  a  boy,  four  years  old»  who  fell  fn>m  a  tahle  io  the  floor.  I 
saw  him  nn  hour  later,  and  found  that  tiis  skJtL  was  cool,  his  put^e  ahoul  60.  He 
was  iiaui«f?atf;d  and  hatl   been  vomiting.     No  evidence  of   traumatic  injury  or  proof 

iof  an  organic  his  ion  could  t*e  found-  After  a  few  hours  the  symptoms  gradudly  im* 
proved,  and  he  was  jierfectly  well  on  the  f*dlowinjf  day. 
These  indehnite  sj^nptonis  are  usually  aBcribed  to  the  brain  as  the  seal 
Kirritatjon. 
The  tn.*atinent  of  a  case  of  this  kinrl  k  sini|)ly  hy  pi.Tfecl  rest  and 
cpjiet  in  a  tJarkened  rootu,  witti  hut  applicalions  lo  the  leet  and  abdomen, 
and  small  and  repealled  doses  of  stimulants  given  by  enemata  until  the 
stomach  is  able  to  relain  theni,  the  treatment  being  continued  until  the 
circulation  is  normal  and  the  pulse  strong. 

TEMPORARY  AMIJESIA, 

The  following  case  of  tenipt^mry  anjnesia  represents  a  class  of  nervous 
disturbance  the  pathology  of  which  we  know  nothing  of  and  tiie  causes 
of  which  are  manifold : 

A  boy,  thirte*.'n  years  old,  while  running  sIrucSc  bis  head  iigainst  ii  Iree.  1  saw 
him  three  hours  later.  He  had  walked  Itonie,  but  was  a  TiUle  nauseated,  ami  was  put 
Ut  b*d.  1  found  tlia(  tie  had  partial  loss  of  memory  an<i  was  dnjwsy,  hut  Ihat  lie  had 
no  especial  pain.     H*'  was  perfeutly  well  on  the  follow iiig  day. 


TEMPORARY  APHASIA 

An  instance  of  suspension  of  the  cerebml  tunetion  connected  with  the 
elabomtion  of  words  is  illnstraled  by  Dernme's  case, 

A  child,   SIX  ypurs   old*  pn?viotJsly  well  and  hri^hl,  suddenly  lost  the   (mwer  of 

I  spf^ftch.     This  phencjjn*»non  ijocnrred  during  an  fipt'ration  for  tali|>e.*.  whk'h  was  heiu^ 

p(*rformed  without  an  ana^lbetiu,     Aller  tlie  openititm   the  child  \\m  perfedly  well, 

bul  wns  unahle  lo  tdubonile  words  unlil  the  itinth  flay,  when  4^he  l)egan  lo  use  the  one 
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word  **  mamma"  for  everything  that  she  wanted  to  say.  She  then  gradually  increased 
her  vocabulary  until  the  twenty-first  day,  when  her  aphasia  disappeared  entirely,  and 
she  developed  mentally  and  physically  in  a  normal  manner. 

ARRESTED  PSYOHIOAIj  DEVELOPMENT. 

Arrested  psychical  development  is  a  term  used  in  speaking  of  an  ap- 
parent lack  of  mental  growth  which  is  sometimes  met  with  in  infancy. 
So  far  as  we  know,  it  is  a  functional  and  not  an  organic  condition  of  the 
brain.  Infants  with  this  affection  develop  both  mentally  and  physically 
for  a  variable  period,  perhaps  live  or  six  months,  and  then  continue  to 
develop  physically  but  cease  to  develop  mentally.  This  condition  lasts 
for  a  variable  period  of  months,  when  their  mental  development  begins 
again,  and,  although  for  some  time  they  are  backward  in  comparison  with 
other  children  of  their  age,  they  finally  show  no  trace  of  an  abnormal 
mental  condition. 

In  some  cases  the  arrest  of  cerebral  development  is  associated  with  a 
condition  of  physical  weakness,  so  that  the  power  to  sit  and  to  walk  at  the 
usual  age  is  delayed  to  a  much  later  period,  as  the  third  or  fourth  year. 

Arrested  psychical  development  seems  to  be  rather  commonly  asso- 
ciated with  rhachitis,  and  may  also  occur  in  the  course  of  severe  illnesses, 
but  nothing  else  is  definitely  known  concerning  it. 

RETARDED  SPEECH. 

When  during  the  second  year  the  power  of  speech  does  not  develop 
with  the  usual  rapidity,  it  is  spoken  of  as  retarded  speech. 

This  lack  of  j)Owor  to  speak  may  be  from  a  simple  lack  of  develop- 
ment (A'  certain  portions  of  the  brain,  or  from  organic  or  functional  cere- 
bral disturbance.  It  may  also  arise  from  abnormal  conditions  outside  of 
the  brain.  The  cases  which  are  caused  by  a  lack  of  development  may 
be  of  congenital  origin,  or  may  be  due  to  an  arrested  cerebral  develop- 
ment j)roduced  by  a  number  of  causes.  These  causes  are  usually  con- 
nected with  some  serious  interference  with  the  cerebral  growth,  such  as  a 
severe  illness.  Or^ranic  aphasia  is  like  that  produced  by  some  oiyanic 
lesion  of  the  brain  such  as  exists  in  cases  of  cerebral  paralysis.  It  may 
also  be  connected  with  the  condition  of  idiocy.  The  functional  aphiisia 
I  have  already  described.  It  may  be  produced  by  many  causes,  among 
others  tlie  infectious  diseases.  A  child  may  for  a  time  during  a  severe 
ilhiess,  and  alTer  convalescence  has  been  est<iblished,  apparently  be  unable 
to  use  the  words  that  it  was  accustomed  to  before  the  illness.  I  have  in 
a  number  of  cases,  however,  noticed  that  the  child  speaks  better  than  it 
did  before  the  illn(\ss. 

Rc^tarded  speech  may  also  be  caused  by  such  physical  defects  as  dis- 
ease of  the  ear  resulting  in  deafness,  and  from  such  a  physical  malforma- 
tion of  the  mouth,  |)alate,  or  vocal  cords  as  to  render  articulation  impossible. 
In  this  connection  stannnering  may  bt*  spoken  of  as  a  cause  of  retarded 
speech.      Wiien  called  upon  to  decide  why  the  child  is  unable  to  speak. 
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e  previous  histor)^  should  he  rareftilly  investigated.  In  this  way  oi^^anic 
disease  of  the  brain  can  be  eliminated  by  rneans  of  ttte  absenre  of  the 
usual  syniptuins  of  such  disea.^e,  especially  hemiplegia*  and  by  ascertain- 
iiiig  tliat  the  child  lias  not  had  any  disease  sutheientiy  severe  in  its  char- 
mtier  to  interfere  witti  the  development  of  tlie  centres  of  speech*  After 
debaHiihiin^'  thai  tiie  eliild  is  not  an  idiot,  the  ear  and  month  should  be 
oxandned.  If  the  ehild  is  deaf,  there  is  a  (jfood  reason  for  his  not  being 
able  to  speak,  Kven  whvu  yonnfi  tOiildren  havf*  U*amed  to  sj>eak  tairly 
well,  if  Uiey  later  become  deaf  froni  a  disease  like  scarlc?t  fever,  tliey  are 
very  apt  to  become  mute  also.  When  a  lesion  of  the  ear  has  oeeum*d 
fibefure  the  eliild  has  learned  to  speak,  he  almost  invariably  is  found  to  be 
a  ilea  f-t  JO  lie,  alUiou^di  there  may  be  no  defects  in  arUi^tihilion  or  in  his 
mental  rendition.  It  is  seldom  tliat  any  deferl  in  ttie  mouth  or  throat  is 
ifomid  which  interferes  with  art ieulation,  except  in  cases  in  which  yery 
extensive  lesions  arc  present,  suf  ii  as  cleft  palale,  and  sometimes  enlaiired 
tonsils  combined  with  a  hi^di-arclied  palatr  and  a  laiiy^e  adcjioid  growth. 
The  tongue-tie  which  the  parents  usually  consider  to  be  the  cause  of 
the  n^tarded  speech  is  seldom  present.  Wlien  no  symptom  of  organic, 
functional,  or  developmental  cerebral  disease  exists,  when  there  is  no 
tphysit^l  deformity^  and  when  the  child  hears  well  and  seems  bright  and 
well  developed  in  other  ways,  the  parents,  as  a  ride,  may  t>e  assured  that 
the  speech  is  merely  retarded  and  will  probably  develop  later. 
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HEADAOHES. 

When  pain  in  the  head  oicui-s  in  early  life  it  is  to  be  regarded  more 
seriously  than  at  a  later  period,  as  it  is  more  apt  to  indicate  some  grave 
centml  lesion.  The  various  forms  of  oi^nic  headacht*  whicji  arise  in 
children  can  be  sjioken  f»f  best  as  syni|>toinatic  of  the  various  diseast^  in 
wtiich  they  occur. 

There  also  appears  to  be  a  type  of  headache  which  occurs  in  the  later 
years  of  clnldfitKKl  irrespective  iif  any  definite  disease  and  is  often  unac- 
companied by  nausea.  These  iieadaches,  as  a  nile,  are  not  of  serious 
import,  and  are  usually  classed  under  the  term  fiinctionaL  They  occur 
irregularly,  and  may  1m'  in  any  ]jaH  (jf  Uw  liead.  They  are  often  so 
seve^f  I  hat  tlie  child  has  t^i  lie  down.  The  iutervals  between  the  attacks 
are  variable,  and  the  length  of  the  attacks  varies  from  two  to  three  hours 
to  a  day.  Of  Ihesi*  functional  headacht^s  the  most  frequent  form  in  chil- 
dren is  that  iiue  to  aruenua.  It  is  always,  however,  wiser  io  look  u|jon 
tills  form  of  headache  as  a  symptom  of  some  undetermined  disease, 

Althou*jrh  in  many  cases  headaches  are  cau.sed  by  an  improper  regula- 
tion of  the  diet,  yet  there  is  evidently  some  other  cause  which  we  rlo  not 
recc^mize  in  tlieir  production,  as  with  exactly  the  same  diet  for  many 
nmnths  a  child  will  show  no  symptoms  whatever  of  headache.  In  like 
manner,  alttiough  we  know  that  lieadacties  in  i^hildn^n  may  depentl  upon 
constipation^  yet  this  class  of  cases  o^tui-s  whetner  constipation  Ik  present 
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or  not.     The  source  of  the  headache  cannot  be  determined  by  the  part 
of  the  head  affected. 

Miyraine  also  may  exist  hi  children,  and  is  characterized  by  severe  pain 
in  the  head,  sometimes  unilateral,  sometimes  bilateral,  accompanied  by 
nausea,  dizziness,  and  generally  vomiting.  The  attacks  occur  at  irregular 
intervals,  and  usually  last  the  greater  part  of  a  day.  They  may  be  brought 
on  by  apparently  slight  causes,  such  as  over-fatigue,  eye-strain,  or  ver)' 
mild  indiscretions  of  diet,  in  those  predisposed  to  them.  These  head- 
aches are  markedly  hereditary'. 

Although  all  these  forms  of  headache  are  ordinarily  very  intractable 
to  cure,  especially  when  no  bad  hygienic  surroundings  exist  which  might 
account  for  them,  and  when  the  child  does  not  lead  a  sedentary  life,  yet, 
as  a  rule,  the  attacks  have  a  tendency  to  lessen  and  disappear  as  the 
child  grows  older. 

One  of  the  most  common  causes  in  children  is  pain  caused  by  strain 
of  the  eyes.  In  all  cases  of  headache  in  children  the  cause  of  which  is 
not  evident,  a  careful  examination  of  the  eyes  should  be  made,  even 
though  there  be  no  symptoms  which  point  to  the  eyes  themselves. 

Treatment. — The  treatment  of  headache  should  be  directed  to  that 
of  the  disease  which  is  causing  the  disturbance  when  it  can  be  detected, 
as  in  antemia  or  hypenemia  from  various  causes,  gastric  disturbances,  the 
prodromal  stages  of  the  acute  infectious  diseases,  malaria,  unpmia,  and 
other  toxic  causes ;  when,  however,  no  cause  can  be  found,  a  darkemnl 
room  and  sufficient  bromide  of  soda  to  allay  pain  and  produce  sleep  are 
indicated. 

VERTIGM3. 

Vcrti^'o  at  times  occurs  in  children.  It  is  a  term  applied  to  a  condi- 
tion in  which  the  iiKliviiluai  or  the  objects  around  him  appear  to  be  n_)ll- 
hig  about.  It  is  called  subjective  vertigo  when  the  patient  himself  seems 
to  be  turning,  and  objective  vertigo  when  it  is  the  surroundhig  ol)je<*ts 
that  appear  to  move. 

Verti'To  has  a  variety  of  causes.  It  may  be  due  to  oi'ganic  cerebral 
diseases,  such  as  tumors  of  the  brain,  especially  of  the  cereb(»llum,  and 
to  diseases  of  the  ear  and  of  the  eye.  It  may  also  be  due  to  circuhitory 
disturbances,  as  in  cardiac  disease,  and  to  the  stomach,  as  from  improper 
food,  also  from  tobacco  and  tea. 

The  lollowin*:  case  illustrates  this  condition: 

A  lM»y,  lliiiUM'ii  y»Mrs  old.  had  had  a  ]uiriihMit  olilis  for  spvenil  voars.  hut  tliis  liad 
li«*al«'d  Www  yrais  |»r«'\  idiisly.  h'aviii^'  a  (Mimlition  of  a«Ihosioiis  and  ricatricfs  wiflj  <'"iii- 
si(l«Tahl«'  iiiipaiiiiK'id  (A'  hcariii;-'.  hut  with  un  tronhh'  of  tlie  lahyrinth  imr  anv  syiiij*- 
ttmis  jH)iiiliii^'  t«i  it. 

Hr  was  always  stmn^'  and  well  until  lii-  was  .-fvt'n  y»Mrs  «dd.  At  ttMi  yoar^  hr 
hc'^Mn  In  have  atlaci^s  of  (Hzzinr^-s  accoinpaiiit'd  l)y  sr«'in^r  whitt'  spots.  At  tiinfs  [w 
liad  nau<«M.  A  s«'ii>atioii  of  sjMiinin^'  around  or  faliin^r  suhsecpiently  d<'v»dopod.  was 
consfanl.  and  inri-.Msrtl  in  s»'v<Mity.  \\v  liad  no  othrr  ahnornial  symptoms  ♦•xcopt 
vvL'aknrss.      H««  slept  w«di.  his  app«*tit<'  was  fair,  and  his  howtds  were  reguhir.      He  had 
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Ifood  hy^it*iut'  sun'oundiugs,  tlid  nol  snif>kt\  and  Uad  nt^ver  lived  in  a  itialariat  di&trirt 
[Bt!  vvHS  ii  rliiine  sludeiit  tind  led  a  sedentary  lite.  Ho  hm]  never  had  any  head;tche.  He 
[dnuik  nuti'b  tea.  He  waiJ  dimcled  lo  stop  dnnkiiig  ItM  and  to  ride  t»ri  horse  back, 
r  Within  <i  few  v^'eeks  after  the  aetive  exercise  had  tieen  l»e^^un  and  tht*  tea  had  bren 
omitted  fVotn  his  diet,  the  tKiy  ce;4sed  to  have  attacks  uf  vertigo- 
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PAVOR  NOOTUHNUS. 

The  niglil-terrors  of  children  may  occur  Iroiti  a  variety  of  causeSt  and 

shoLiid  not  be  considered  as  one  disease,  but  as  a  syinploiii  of  a  number 

of  diseases*     Any  nervous  disturbanee,  whether  eenlral  or  peripheral, 

ay  produce  so  profound  an  impression  on  the  sensitive  cortical  cells  of 

the  brain  that  the  child's  sleep  may  be  disturbed  by  a  coriu'al  imtatinn, 

Ttie  following  case  re|jresents  the  special  form  of  pavor  nocturnus 
wliK'h  may  be  considered  etfdrali 


A  tH>y»  six  year^  (*f  a^e,  liad  always  been   a  dehcate,  thin,  pale  rhild.  iml  earing 

murii  for  oot-of-dof.ii*  exerd?te»  but  inclined  Ui  remain  in  the  house  and  to  be  read  to  or 

to  have  exciting  silorit*^  laid  tu  him.      His  appetite  was  poor*     He  was  tnetiUlly  bright 

and  pi^cocifHis*     (Hht^wise  be  appeared  to  be  well,  ami  ^ he* wed  no  signs  of  any  organic 

^^^isease*     Otie  evcrunjj  tie  \va*i  allowed  tf>  sit  up  rather  later  than  nsuat*  and  a  jju miter 

^Btir  terrirying  stones  were  Irdd  tu  birn.     He  wen  I   to  sleep  a^  nsnal,  btit  in  ahout  an 

^BlKMir  waked  up  screaming.     H^-  whfi  found  silling  u]>  in  bed  booking  tenillcd.     His  eyes 

^■were  slaring  at  sioue  iiivi^ihle  ulijeH,  evidently  a  picture  in  tiis  brain  ajid  not  a  realify  * 

he  was  fwdnling  at  tliis  imaginary  suurce  of  bis  terror,  and  kept  repeating  tlmt  it  was  a 

black  dog.     It  was  impossible  lt>  pacify  him  for  at>out  leu  minutes^  and   be  did  not 

recognize  his  root  her  during  the  attack.      He  tlicn  liecanie  more  quiet  ;  the  wild  look 

^K passed  tKon  tii.*  eyes  ;  tie  nn-ognizcd  liis  nifdherj  and  soon  lay  down  and  went  fpjietly 

^Blo  sleep.      Tlie  cause  iif  this  alljick,  which  is  typical  id"  tto^  cental   form  af  pavor  noc- 

^HlnrnoH,  was  evidently  an  undue  exHtement  of  the  cells  of  the  cortex  in  a  bright^  nen^ous 

^^ehild  liefore  going  to  sleep.     The  trc^alment  of  a  case  of  tliis  kind  is  to  accustom  Itie 

cbild  lo  more  exercise  in  the  open  air»  to  prevent  hiss  n^ading  anything  but  ttie  most 

ordinar)'  and  simple  btwiks,  and  to  have  no  stones  whatever  related  to  him,  especially 

I        at  night, 

^m       The  following  case  represents  ih^  j>eripheral fonn  of  pavor  nocturnes: 

^V         A  girt,  three  years  old,  had  been  always  well  and  strong  ;  she  had  a  giMid  appetite  ; 

^Vwas  not  nervous  or  excibvble  ;  she  was  fond  of  playing  out  of  doors,  and  wai^  nol  ftmd 

^^■^Cliaving  stories  told  U*  her.     She  wai  ronstipaled,  and  had  a  tendem-y  t<i  tiverload  her 

^^ftdlliaclt,     She  bad  inten  a  ver>'  heavy  supVH:'r,  and  on  going  to  bed  immediately  tVil 

asb'ep,  bul  siimoi   b^^gsin  to  l>e  restless^  to  throw  herself  atioyl,  to  groan,  and  to  grind 

her  teeth,     A  little  later  she  woke  up  screaming,  and  apparently  had  a  certain  amount 

of  dys^pntea.      Slie  did  not  recognize  her  mother,  but  sat  up  in  bed  hioking  very  inucb 

frightened  and  clu Idling  at  her  throat.     Her  mother  made  her  drink  some  warm  water, 

wtijih   produced  copious  vomiting.     She  then  beeame  rational  again,  nnvignlzed   her 

moibf^r,  and  s^oon  lay  down  and  went  to  sleep.     She  had  no  recollection  of  the  atbck  on 

tbe  foUowing  flay. 

Tlie  irritation  in  lids  ciise  was  of  tlie  terminal  ftlanomts  of  the  pnenmogaittric 
nerve  in  ttic  stomach,  causing  refteji  symptoms  of  the  to*rvons  cenln*j?  to  such  an  extent 
that  tile  cbibl  was  lerritled  and  felt  as  tlnmgli  sht*  would  stifle. 

Ttie  treatment  iti  eases  of  tins  kind  should  In-  by  moileraiing  the  diet  and  allow- 
ing the  child  to  have  only  a  lighl  and  digest ilde  supper.      The  two  classes  of  ca*es  are 
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distinct  and  liitir  troalment  ih  entirely  cJiHerenU     A  mixluri-  uf  Imtli  uf  lhvs»*  Wins  it 
frequently  me\  w]tb«  between  which  it  is  fiot  piissible  to  make  a  clear  distinctioii. 

TREMOR. 

Universal  or  partial  tremor  is  rait*  in  infancy  and  iii  early  child hcM^d  m 
conijmrison  witli  later  lite.  It  doos,  however,  occur,  and  is  nstiatly  si^- 
niticant  u(  an  oi^nie  cerebral  lesion.  I  have  noticed  it  also  in  rast*s  uf 
iti  fan  tile  atrophy,  in  whieti  as  recover)^  gradually  took  place  the  Ireninr 
disappeared*  In  this  form  il  appears  to  be  cliiefh'  a  symptom  of  weak- 
ness. It  may  be  quite  marked  as  a  general  symptom,  but  it  is  not  t*spif* 
cially  signihcant,  either  in  respect  lo  the  diagnosis  or  to  the  prognosis. 

TETANY. 

WiUi  the  knowledge  which  we  have  at  present  of  this  condition  we 
must  look  upon  tetany  as  a  symptom  of  nervotis  irritation  and  not  a  defi* 
nite  disease,  Tlje  condition  is  it»pn:*senled  by  tonic  intermittent  paroxysmal 
muscular  eontraettu-es  varying  in  duration  and  intensity.  Although  the 
seat  of  these  contractures  may  be  in  oilier  i>tu*ts.  sncli  as  the  neck,  lace, 
and  tln.u^ax,  yet  the  cliief  and  eharacteristic  parts  are  the  liands  and  anns, 
legs  and  feet.  The  wrist  is  sharply  tiexed  and  turned  outward  i  the  Ihumh 
in  tlie  position  of  extension  is  drawn  across  the  palm  of  the  hand  beneath 
the  fingers,  which  are  flexed  at  the  metacarpo-ptialangeal  joints,  but  other- 
wise are  in  the  position  of  extension.  The  feet  are  rigidly  extendcid  and 
may  be  in  the  position  of  talipes  eqninus  or  of  equino- varus*  The  pha- 
langes of  the  toes  are  rtexed  and  extended  in  tlie  same  way  as  tliose  of 
the  tin^^ei^.  Tetany  as  a  term  should  be  used  only  when  tlii>se  I'liararler- 
istic  contractures  are  present,  and  should  not  be  applied  to  other  cancii- 
tions  of  incrttased  reflex  excitability*  Opisthotonos  may  occur.  The  knee- 
and  tiip-joinls  are  usually  not  affected* 

Etto LOU Y,— Tetany  is  a  symptom  of  a  number  of  different  conditions, 
and  is  not  patliognotnonic  of  any  one  disease.  It  is  at  present  belie vi*<l 
that  certain  toxins  may  be  developed  wliich  attect  the  central  or  periph* 
eral  nervous  system.  This  is  especially  liable  to  orcur  in  gastro-enterii 
diseases,  in  rhachitis,  m  various  acute  diseases,  such  as  pneumonia,  and 
especially  where  the  hygienic  surroundings  ai'e  bad. 

Pathology.— There  is  no  detinite  morbid  condition  witli  which  tetany 
is  associated.  The  condition  is  functional  rather  than  organic,  and,  accorii- 
Lng  to  Osier,  certain  forms  depend  on  the  loss  of  the  ftjnction  of  the  thy- 
roid gland. 

Symptoms*— The  peculiar  spasn^odic  conditions  describe  d  above  vary  in 
their  duration,  and  ai^'  usually  pai*oxysniaL  They  niay  last  only  a  fevi 
minutes  or  for  horn's  or  even  flays*  Pain  is  at  times  present,  espeiially 
wlien  the  attempt  is  made  to  overcome  the  spasm*  Tiie  temperalun'ami 
pulse,  according  to  tlie  exciting  disease,  are  increased*  The  f*lrrtrical  i»x* 
citabihty,  mechanical  exciiabihty,  cutaneous  reflexes,  and  knee-jerks  are 
increased* 
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^V     jmtmtenn  H  mfmptom  (roinpression  of  the  lai^  nervo-trunks  or  blood- 
-vessels of  the  jmris  alTecled  bringing  on  I  he  paroxysiris)  Is  ^'em  Tally  pregii'tit, 
^Knd  in  some  cases  Chovjifek^M  npnpimn.  (active  eonlracUoii  ol'  Ihe  rTUiseles 
suiiplied  by  the  facial  riene  prf»diH*ed  by  a  sli^liL  la|>  on  llie  i'oijrsr»  of  the 
_iipr\"i*)  ran  be  obtained,     l^arynjjro-spasnms  orcurs  in  rerlain  cases*  espe- 
aally  wlien  rliaehitb  b  present.     When  ttie  niuseles  of  the  trunk  are 
ivolved,  dyspruta,  cyanosis,  and  even  opisthotonos  may  oci'iir. 

DiAuxosi^*^ — The  peculiar  bilateral  spasms  usually  oecurrini^  in  I  tie 
>urse  of  such  diseases  as  rhat  hitis  or  gastro-enleric  disturkinc^e,  t^pe- 
Ciafty  when  combined  witti  Tronsseaii*i^  ami  Chovstek  s  syni|)toms,  serve 
distiuguisli  trm*  tetany  tr^nn  other  nen^ous  miuiifestatiotts  of  muscular 
iltability.  From  letanus  the  diaffnosis  \^  made  by  ttie  absence  of  trismus  : 
rn>m  meningitis  by  t!te  iibsence  of  cerebral  disturbance ;  and  from  cerebral 
tumor  by  tlie  bilateral  spasm  and  absence  of  headache. 

Prognosis.— The  symptom  in  itself  is  not  a  serious  one,  the  danger 
depending  upon  the  gravity  of  the  special  disease  which  is  causing  the 
letaiiy. 

TREUTMENT.^Tho  general  nutrition  of  the  child  should  receive  careful 

attention.     Hot  baths,  cidoral,  the  bromides,  and  electricity  are  indicated, 

and  ttie  endeavor  should  be  made  to  remove  ttie  esjiecial  cause,  which  is 

^Jrequently  to  be  found  iti  ttie  gastro-enteric  tract,    TiijToitl  extract  sliould 

Bbe  tried  when  no  primary  cause  for  ttie  tetany  can  be  determined  and 

other  treatment  is  found  to  be  ineflicacious. 


I  DENTAL  REFLEXES, 

The  twitching  which  oceui's  in  <^hildren  at  the  tinip  when  a  tooth  is  the 
apparent  cause  of  a  certain  amount  of  discomfort  and  fevi^r  should  tie 
referred  to  here  as  a  signiticant  illustration  of  nervous  phenomena  from 
reflex  causes.  The  cases  are  numerous,  but  scarcely  of  sutTicient  inipor* 
lance  to  report.  In  certain  histanccs,  liowever,  convulsions  of  a  reflex 
nature  occur  at  tliis  time  and  cease  wlien  the  tooth  has  assumed  its  plate 
above  the  mai^i  of  the  gum,  t  have  also  met  witti  souie  interesting 
eases  of  local  tedema  arising  during  the  period  of  dental  irritation,  and 
usually  spoken  of  as  amjkt-tirunAle  mlamt. 

One  of  these  tuises  wuj^  a  iiuile  infant,  fifteen  months  oldt  whn  some  mottttis  |>re* 
viously,  wtiile  riilling  une  lA'  l(t»-  t*i*eond  mnlars,  huti  an  attack  nf  irdemii  of  llie  Imndji, 
which  was  Hill  acf^onjjHinJLHi  by  imlalioii  or  finy  other  symptom,  jukI  which  fm!^f*i*(l  ofif 
after  a  Tew  htmrs. 

This  i^me  boy  when  tht*  canine  teeth  were  uboai  In  come  Ihrou^i^h  the  ^nm^  was 
again  attacked  by  U'deimi  of  the  Tace.  This*  lociil  ctdema*  41^  in  the  previous  instatici?, 
dbap]7eared  quickly. 

At  limes  I  have  seen  a  local  oidenm  attacking  one  eyelid,  so  that  the 
eye  could  not  be  closed. 

Atttiough  we  cannut  say  ttiat  irritation  from  tlie  teeth  is  necessarily 
the  cause  of  tliese  eonditiuns,  yet  they  sn  often  arise  during  the  dental 
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perkul.  and  not  ilurin^^  othrr  periods  of  childhood,  fir  hclbn'  Wiv  fourili  <>r 
iilth  HHJiiUi.  I  hat  we  can  at  least  say  ttiat  in  individuals  of  an  exri*ssivi*[y 
nerv'ous  tenipemrnent  the  irritation  which  evidenlly  arise,*^  in  <*t'riaiii  vim*s 
when  the  teetli  an:^  d*n^elop!n^'  Jiiaybe  sullirient  In  cansp  a  nervons  rx [>!*►* 
siofi,  whicli  in  this  sense  may  Jie  spoktMi  of  as  of  dental  orig-iii. 

NYSTAGMUS, 

By  nystajjmus  is  meant  a  poniliar  rhyltunical  oseillati<*ri  of  Hip  i»¥^ 
balls,  nsunlly  frnm  side  tu  sict*',  t>ijt  in  some  easrs  up  aoil  down.     It  may 


/Umi*s  lie  defjendi^td  tm  oi'^anie  disease  of  the  bn 


d 


a^^atn  may 

arise  from  loeal  diseases  of  the  eye,  so  that  a  eart^'iil  i*xamiiiation  uf  the 
centml  nen^ous  system  and  an  expert  examination  of  the  eyes  shotdd 
always  l>e  made.  In  many  easf^s.  however,  this  eundition  apfM^ars  Jo  he 
pundy  H-'Uex  from  vurions  penplicral  stiunili.  and  is  not  a  vi»ry  uiiionmion 
synipiom  in  j^oung  ehildn*n.  1  ha%^e  notes  of  two  eases,  brothers,  who 
during'  I  lie  <lenlal  i^erinfl  stunved  this  oseitlalinn  of  the  eyelialls  wilh  na 
other  symptoms.  (.HJitiplete  reeovcry  resniled  whi-rj  df^iiition  was  eoiih- 
plete.  The  eanse,  however,  of  the  rellex  irritation  ums\  always  In* 
looked  for*  and  i(  mt.ist  noi  br  taken  for  gran  led  \\n\i  Wu^  rhi*^f  etioliy^nral 
iaelor  is  dentition*  for  in  many  cases  disturbance  of  the  gastro-enlerk 
tmct  is  present. 

GYROSPASM  AND  SPASMUS  NUTANS. 

Gyrospasni  (rotary  movements  of  I  he  head)  and  spasnuis  nnlans 
{nodding'')  luv  p*uuhar  movements  of  tlte  head  in  young  elukiri*n  whieh 
are  api>areidly  of  reflex  origin,  and  are  at  limes  assoeiatetl  with  nvirifag- 
mus  and  strabismus.  The  chief  causes  are  rhaehitis.  i^-astro^nli-rie  irrita- 
tion»  and  dentition.  The  |>rognosis  is  usually  good  except  when  idiocy 
is  present.     The  best  treatment  is  witti  Ihr  bromides, 

REFLEX  SYMPTOMS  OF  THE   EAR. 
The  reflex  ronneetion  hiHvvren  IJie  roots  of  ttir  teeth  and  Uie  nieiu- 
brana  tympani  by  means  of  the  otic  ganglion  produees  the  welUknown 
neilex  earache  winch  occurs  during  tlie  dental  period.     This  Ims  bc'en 
described  on  pagf  6^54. 

REFLEX  SYMPTOMS  OF  THE  LARYNX 
In  certain  cases  refk'X  syniptonis  occur  in  tht*  larynx.  Ttjcy  ajie  \ 
usually  noted  during  infancy  rathf»r  thaJi  in  rhildhond,  The  afl'eetion  has 
been  called  htrifngmpdmuuH,  and  altliongh  it  is  mon>  usual  fi»r  it  h*  oernr 
in  rhachitic  chiktreu  llian  in  otIierB,  it  is  not  mn't^ssarily  confined  to 
riiachilis.  It  b  not  in  rny  experience  a  very  common  disfvist%  but  wtu  n 
met  with  it  is  very  characleristir. 

Symptoms, — The  infant  is  suddenly  attacked  hy  a  spasmodic  contm<  - 
tion  of  the  larynx.  Tins  condition  may  be  [»rccipitahHt  b>  various  caiisest* 
such  as  fright  and  excitement     I  have  also  seen  it  prtiducecl  by  vurious 
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peripheral  imtationR,  such  as  those  of  the  Jiose.  At  limes  the  attack  is 
so  severe  that  Uie  iiitiUit  becomes  uiicofmeiuus  and  cyariDtic.  Tlje  atLack 
lasts  for  only  a  few  niinutes,  aiid  on  recovery  the  iiilaiil  seems  as  well  as 
ever.  There  does  not  seem  to  be  an  itillarnniatory  condition  connected 
with  Uijs  disease,  and  apparently  it  is  purely  of  a  reflex  nature.  In  some 
cases  a  crowing  laryngeal  sound  will  frequently  precede  and  often  succeed 
the  more  severe  stage  of  the  attack. 

Prognosis. — Tin*  prognosis  in  cases  of  iaryn^ospasnnis  is,  as  a  rule, 
favorable,  aUhougli  very  weak  infants  may  die  hi  an  attack, 

TREATEE?fT, — As  the  infants  are  usually  delicate  and  of  a  highly  ner- 
vous oi^'anization,  the  lreatnK*nt  should  be  directed  to  improvement  of 
Uieir  general  health  and  lo  protection  from  nervous  excilemenl  ujitil  I  hey 
have  atlained  an  age  when  their  ner\^ous  system  is  less  irritabJc  and  is  in 
more  stable  etjuilibriunu  During  an  attack  tlie  treatment  is  tn  endeavor 
to  produce  relaxation  of  the  spasm  by  peripheral  initation  elsewhere. 
This  is  usually  done  by  showering  the  child  on  the  chest  and  fece  with 
cold  water  arjd  lightly  slapping  the  back. 

Among  a  number  of  cases  of  this  kind  wluch  have  come  under  my 
notice  was  this  one  : 

A  boy,  one  year  old,  had  a  I  way;;  ^hown  a  nervoua  (emperameiit  and  had  ha*]  a 
ntiiTibpr  t>f  corivubions  when  he  was  cnrUjii^  bis  fir^sl  tH*Ui.  With  the  **)£rf'ptiori  of  a 
lifflit  attack  of  epidemit  mHuHiJca,  tie  had  heed  wtdl  and  atroa^^*  Followi»|f  Ih*'  attack 
of  epideriiic  inniiiHiiat  in  which  the  iias*al  pyjjiploriis  were  promiuetil,  btf  was  kfl  with 
a  very  irritable  naso-phiiryust.  He  Uieji  began  lo  liave  alhicks  charaetertz*.Mj  us 
follows  : 

Wbetiever  the  imrse.  while  piving  him  a  balh,  atlempled  to  cleanse  his  mmu  no 
maUer  how  ^eiiUy.  ht?  would  iniiMefliately  j^Msp,  wilh  a  calchinijf  sound  in  his  hrealh- 
ing.  b**coine  rijrid,  draw  himself  hack  sometimes  ahnosl  lo  the  poi^itjon  nt  r>]HsthotuniiH. 
become  unconscious  and  cyanoLic,  and  then  after  a  few  seconds  I  he  spai^m  W(»iild  pa.ss 
awaj  and  he  would  seem  perfeclly  wdl  apain.  These  athicks  conhnue?d  for  smne 
months  without  apparently  harming  him.  and  the)-  then  grt^w  It^rss  frequent  and  piissed 
away  Hntirely. 

As  additional  examples  of  reflex  phenomena  of  the  larynx  having 
their  oritiiu  in  the  ear  may  he  nieniioned  the  hoarseness  which  sometimes 
accompanies  the  impfif^tion  of  cerumen  in  the  ears,  and  wliich  disappears 
ahtiosi  iimjiediahdy  atler  the  remrjval  of  the  mass,  Biake  rcpi*rts  a  case 
in  wliich  a  per?^isteut  lar>'ngeal  cough  of  several  nmnths*  duration  was 
ujuiiediately  relieved  by  Hie  reimjval  of  a  bead  from  the  extenial  auditory 
canal  These  eases,  as  well  as  those  in  which  UnTe  is  a  i-eflex  eonjjfh, 
can  be  explauied  by  means  of  the  following  diagram,  whicli  sliows  the 
reflex  conneclion  between  Ihe  car  and  Itie  larynx. 

The  irritation  of  the  seusilive  (ibres  of  the  auric ulo-pueumogastrirus 
distril>uted  in  the  meatus  and  in  the  membrana  tynnmni  is  reflected 
along  the  motor  fibn^  of  the  supt^rior  laryngeal  nerve,  exciting  in  the 
larj^nx  the  act  of  coughing  by  caushig  ctintraction  of  the  crico-thyroid 
muscle,     \Mien  the  original  irritant,  either  in  the  meatus  or  in  the  mem- 
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braiia  tympani,  by  Us  eonHiiiicd  presence  uivolves  the  vaso-motor  tibn*s 
aiisociated  with  the  aurifolar  ncTve,  they  i;ondLirl  their  irnj^rt'issioii  lo  ttu^ 
^^ii^Hion  of  the  pueuiimgastric,  and  thence  it  \s  delleeted  through  a  sympa- 
thetic tksciculus  prueeeding  from  if  to  the  lirst  cerviral  gan^lioik     This 


Flu.  lyo. 
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Kejkjc  eannectlort  tNstween  the  oariirid  the  Uuyiii.  A,  ftudltory  canbl.  inc'ttititmiiii  tjmp^nt,  sad 
middle  ciir;  B.  socorwl  ^atiglion  nt  v«if uk  ;  i\  flret  c't^rvk-^d  K^tii^lion  of  ti>iiiidittit!tlv .  I**  iiuticuk> 
imeuinogai^Uic  oierve ;  E,  !iyu]|uLht:tic  fn>>L:JcukLK  ciL>iiiiet-tiii|;  B  iLnd  V',  P«  iiond  ntnJloi,  \mtomok* 
cfmnection  witb  extemBJ  <!ftrotir] ;  G,  «3tk;rnii.l  eaPi>tld ;  H^  ]iuTngi<a]  arierj' ;  B,  AUfiprior  liQiigiwl 
liervtt :  L,  larynx.  ^~ 

again  throufifh  the  nervi  molles  carries  the  impression  to  the  external 
carotid  artery,  and  by  its  branches  to  the  mucons  membrane  of  tlie 
larynx,  and  as  a  result  of  reflected  vaso-tiijator  impressinns  we  may  ha^e 
congestion  ut'  the  vessels  st3pi>Iying  tlie  mucous  meml>rane  nf  thi*  lar\'iu, 
and  perliaps  et!'usioii  from  the^^e  vi'ssels, 

Tlie  detailed  description  ut"  tlie  anati^niical  conchtions  imderljiu(f  these 
reflex  phenomena  will  be  found  on  page  634. 

PAHQXYSMAL  GASPINQ, 

A  condition  known  as  paroxysmal  fcTcispini^  occasionally  ofcurs  in 
young  cliildren. 

The  ctiild,  previously  quiet,  suddenly  becume?;  cyanutic^  mils  up  its 
eyes,  stttps  breathing,  ^^isps,  and  looks  as  thouju'h  it  wert*  about  lo  lik^ 
The  seizure  k  apparently  a  reflex  iiritation  of  the  dlaf)hn«;nru  and  rntdd 
be  classed  under  liysteria.  Thesi^  cases  respond  i|iiite  h^adily  to  |fii*Ml 
care,  well-reg-ulated  food,  and  relict  from  the  duties  of  school  In  snnie 
cases  there  are  no  serious  symptoms,  hut  mere  gasping  tif  iight  grade. 

REFLEX  SYMPTOMS  OP  THE  LUNG. 
In  young  infants  pulmonary  attacks  closf'ly  simulating  the  symploms 
of  asthtna  occur  tnim  gastric  ii-ritaiion  uf  lhr>  terminal  fibimentstif  Ihi- 
pneumogastrie  ni^r\e.  Tfiey  are  evidently  rellex  in  Ihi^ir  ctiarai'tfT.  anri 
are  pmniptly  rc^lieved  by  treatment  of  the  stomach.  Tliey  an/  spoken  of 
under  iht*  term  a^fhma  (fiff^^^jdu^mfu  In  castas  «if  Ihis  kind  il  i2>  usually 
found  that  tht>  ptTipheral  irritation  eittier  arises  frnni  Ihe  hin  tiigh  p«T- 
centages  of  the  solid  constituents  of  ttje  milk  which  is  givrn  lo  the  infanl. 
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or  is  caused  by  tlu*  total  airioLuit  of  uiilk  given  being  loo  grrea(  fop  tlie 
infant's  gastric!  capaoity. 

Symptoms, — The  first  symptoms  noticpti  in  these  cases  are  the  pallor 
I  of  Ihe  infant's  face,  and  a  slight  ryanosis  around  fhe  niou(h.  The  respi- 
rations tlien  become  f|uickened,  and  the  infant  Ls  evidi^ntly  in  great  dis- 
tress. It  becomes  cyanotic,  breathes  very  rapidly,  and  often  looks  as 
lliough  U  were  about  to  die.  On  examininj^'  the  chest  the  lung  is  found 
to  be  H'sonant,  and  tliere  is  nothini^  abnormal  on  auscultation  except 
roughened  respinition  and  a  tew  sonorous  rales. 

Treatment, — An  emetic  will  quickly  reheve  this  condition,  which  disap- 
pears as  soon  as  tlie  stomach  is  em})tied.  The  attacks  are  sudden  and  often 
recur.  Atter  the  attack  has  passed  off,  the  iib normal  sounds  heard  in  t lie 
lung  are  found  to  have  disappeared  completely,  and  the  infant  seems  per- 
fectly well  again. 

Anottier  class  of  reflex  puhnonary  symptoms  wtiicli  has  at  limes  come 
under  my  notice  consists  of  cases  in  which,  from  some  peripheral  irritation 
elsewhere,  marked  puhnonary  symptoms  shnulating  pneumonia  arise. 

The  first  case  was  a  little  girl  »ix  years  old.  The  tirsl  attack  occurred  at  a  time 
when  she  was  having  an  exacerbsition  of  an  athit'k  ot  sulnivnie  purtjlent  oUtis  inedta* 
i>hi?  had  a  heightened  teniiKiraliirt^t  40*^  l\  (104°  F. ),  iind  rapid  ri'spinitions  (60  in  a 
minute).  The  alif  ui\s\  wc*rt?  mavingt  sUj^rhtly,  and  sbf  slifiw*^d  a  rerlain  amount  of  or-. 
thoi>nfji>a.  Her  face  wiiiS  flushed*  and  she  had  a  short,  dry  c'otnj:h.  Sho  had  a  discharge 
of  pm  from  hoth  ears.  On  looking  at  this  child  one  would  natiiralty  have  said  ttmt 
she  had  pneumonia*  Evidence  of  this  was  given  hy  (he  lejnperature,  Uie  respirations, 
>  the  ahe  niisi,  the  cougrti,  and  Ihe  nrttioptum.  Tht*  In  up,  ht^arl.  and  throal  were  found 
on  examinaHon  to  be  imrinal.  The  pulmonary  sym[doms  wi.'re  evid*^nlly  reflex  in  iheir 
nature,  as  it  is  tHditfVi'il  lh;it  in  lliesc  ciises  Uie  rellex  symptoms  are  usuaMy  pruduced 
by  the  ocflottifm  of  the  Eustacliian  lubes. 

On  inflating  the  Euslaehiitn  tubes  with  the  air-dotiche  her  breathing  tweanie  mir- 
mal  in  r*iti?»  24  to  28  in  a  minule^  the  al^e  naai  ceasJed  to  niovet  the  cough  disappeared, 
and  the  child  could  lie  down  with  comtorL 

REFLEX  OOtTGH. 
The  nervous  eonnwtion  bet\VL*en  the  ear  and  the  larynx  ^ives  rise  at 
times  when  there  U  ilisoase  ut  tlie  t'oniier,  sia-h  as  an  otitis  media,  to  a 
persistent  cough,  vvhieli  is  evidenUy  reflex,  and  whictt  is  relieved  only  by 
treatment  of  the  ear* 

A  little  girl,  four  years  old.  had  Jin  atlark  ijf  measles  which  was  complicated  i*y  an 
otitis  media,  She  recovt-red  entirely  from  thr  measles,  and  seemnl  pi?rfecUy  well, 
ejteepl  that  Ihe  perforation  of  the  niemlirana  tytnpani  had  not  entirely  healetl.  Some- 
what later  the  cough  t>egaii.  Nothing  was  found  to  account  for  this  synijjlom  iii  the 
throat.  h»n^,  or  larynx,  except  a  slightly  r*^ddened  appeamnce  of  the  latti^r  IVoui  t^oujyfh- 
ing.  Tin*  cough  was  iutracbitde  to  all  lucal  IriMtmeul  until  the  ear,  vvhirli  h.id  brnn 
in  the  proc4?ss  of  healing,  iigain  showed  iiigns  of  increased  inllammalion.  Whenever 
i\w  ear  was  discharging,  the  cough  eeasied  entirely.  When  the  ear  was  treated  and  Ihe 
discharge  ^n^w  less,  the  cough  bt^gan  again >  and  Iticri*  was  an  evidciil  retlex  conneclioa 
between  Uh.*  Iar)ii3t  aid  the  e;ir. 
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These  reflex  phenomena  conLimied  ftir  sumt^  uumlhs,  th«  chilil  alwuys  couirhmr 
when  tlie  ear  pA  betti^r  and  eeaning  lo  cough  when  tho  ear  pit  worse*  Finally,  im 
the  child's  being  takt-n  l<i  BwituAjrlaml  and  having  an  f^ntiri*  chaiifeft?  of  air,  ils  i?t'iirr*l 
health  wa45  much  imprtived^  nnd  (lie  n^flcx  cuugh  passt^d  oiL  Tht^iv  was  no  r**eurrctitie 
of  this  condition  in  the  following  ten  years. 

When  there  is  an  irritation  in  I  he  naso-pharynx  a  rellex  rough  uf\i*ti 
occurs,  and  is  best  (roaterl  by  Im-al  applications  lo  the  pharynx  and  nasi*- 
phar)^nx.  It  is  inv|iorlant  for  the  physiriau  to  recognize  this  class  of 
coughs,  as  lie  might  otherwise  be  very  unsuccessful  in  Irealinj?  these  cases. 
Many  cliildren  are  tri*aled  with  cinq's  for  a  roujrh  wliich  is  usually  asiTiiied 
to  bronchitis*  wtjore  no  pliysical  signs  of  irrilation  can  be  found  m  the 
lung,  larynx,  or  thmat  and  wtiere  Ihe  irrilation  is  in  the  riose*jr  Uie  nasit- 
piiarynx.  In  place  of  the  many  drugs  usually  given  in  these  castas*  a 
simple  spray  in  the  nose  is  iridii*aled. 

REFLEX  SYMPTOMS  OF  THE  HEART, 

Cases  of  extreme  palpitation  in  t-hildnii  aiv  oreasionally  met  with 
when  nothing  otganic  ran  be  detected,  and  when  no  cause,  such  as  lea- 
drinking,  is  discoverable.  The  children  are  of  a  highly  neurotie  temper- 
anient,  and  are  usually  much  iiitluenced  by  exciting  surroundings  in  their 
homes. 


A  boy,  ten  yo^tn  old,  was  Hubiecl  to  fiU  of  great  eKcilement  hrouglit  on  l>y  Ihe 
most  trivlnl  causes*  such  as  prefHtring  to  go  to  school  or  to  tafee  a  journey.  For  »om* 
haurs  before  tin?  prtjprr  time  for  starling  came  he  wns  iipt  hj  grow  more  and  inur**  agi* 
tated.  Hi:?  would  lb*^n  oflisn  be  sdsted  with  viojtnit  palpitation  lasHng  for  ^r^vernl  htnirs 
and  forcing  him  lo  lie  pt'rfcdJy  slill  on  his  back.  At  lht*s«  UmeiJ  \\h  skin  wa.^  rool  and 
pale,  and  his  pulsi*  weak  and  irregular.  Nothing  abnonniil  was  detected  on  ^m  eiam- 
ination  of  the  heart  or  any  other  organ.  The  attacks  lajsled  until  he  was  twelvn  yea» 
old,  and  have  never  occurred  s^ince. 

REFLEX  SYMPTOMS  OF  THE  STOMACH. 
There  an*  a  number  of  relhjx  conditions  connerted  with  the  stomach 
arising  fi'oni  dilferent  causes  but  represented  by  Ihe  same  symptnm, 
vomiting.  Instances  of  this  condition  are  those  cases  of  vomiting  which 
arise  from  irritation  of  the  larjrix  and  pharynx  and  whicli  are  cured  by 
local  afjpliealions  made  to  these  parts. 

REFLEX   SYMPTOMS  OF  THE  BLADDER. 
Retlex  spasm  of  tlie  bladder  oerurs  very  frequently  in  yuun^  childmn, 
and  this  condition  has  been  described  tinder  enuresis*  page  871. 

REFLEX  SYMPTOMS  OF  THE  VAGINA. 

There  is  almost  always  a   direct   cause  to  be  found  fnr  tlie  reflex 

nervous  symptoms  which  arise  from  vtiginal  irritatifni.     One  of  Ihe  mo^l 

common  causes  is  the  oxynris  vermirularis,  whicli  at  times  gives  rise  to 

extreme  and  severe  symptoms  when  it  lias  migTateil  fnrm  tlien^ctmiL    In 


ISEABES  OF  THE   NERVOOS  STSTEM. 


949 


: 


adflition  to  the  lotal  irritation,  whicti  causes  the  child  great  uneasiness,  so 
that  it  raunnt  sit  still  anrl  is  continually  niovuig  its  U^^^  aboul,  its  teni- 
[icranieut  luay  bt*  itnu  h  atlectttcL  A  fhild  wilh  ttiis  tnmble  is  apt  to  be 
very  frellnK  to  have  violent  outbursts  of  temper,  to  lose  its  appetite,  and 

to  grnw  [|iin. 

A  lillle  jifiri,  live  years  ohL  \md  ihv  mn^t  extreme  va|*iiial  Irritation*  When  1  inw 
her  she  had  tK^*ti  ;ifl'efted  tor  sf*venil  umnUu^  uml  Wiis  in  a  very  vveiik  condiUoTi.  At 
times  the  Irritiition  seemed  tu  Ik*  more  than  sin?  eould  beiir,  sp  that  she  would  lose  aU 
control  of  herself,  would  thnnv  hf^rnidf  on  tho  floor,  and  would  have  violent  spasmodic 
coijtmdioji!^  (*f  Mie  legs.  Her  sleep  was  mueh  inlerfere<l  wilh,  and  her  whole  appear* 
ance  wiy?  thai  ol"  a  ehild  sutTerln^  from  some  serious  dist^ase.  An  exiimiualion  showed 
that  thfi?  oxyuris  veniufularis  was  the  <*ause  of  I  he  vaginal  irritation,  and  ader  a  lew 
days'  treatment  directed  to  the  expulsion  of  the  pitmsite  the  child  ceased  to  have  any 
irrihilion  and  suhsecrnently  reeovererl  erdirely, 

REFLHK  SYMPTOMS  OP  THE  HBCTUM. 
In  certain  cases  redcx  syujplouL^   id'  a  most  exai^-^'erated  type  are 
localized  in  the  rectunu     The  folio wiiifjr  cases  are  illustmlive ; 

A  ^i*"!*  '''Hir  years  old,  had  always  been  remarkahly  stnmg  and  robust*  fuid  had 
ueYer  had  any  especial  local  troubl*'  with  ihe  bladder  or  the  rectnm,  She  was^  how- 
^ver*  of  an  exeessively  nen*ous  temperament>  and  was  surrounded  by  exciting  in- 
fluences in  her  hoioe.  She  bet^an  to  huve  spasmodic  cfUitractions  of  ttie  sphincler  arn. 
When  she  attempted  lu  have  a  movemeni  of  II le  boweb  it  frightened  her.  and  she 
wiiuhi  chdcli  at  any  piece  of  furoitnre  which  happened  to  be  near  her  ami  try  not  to 
have  the  movenierd.  ^he  would  si'ream  and  cry  out  as  if  she  were  in  touch  pain.  An 
examination  under  elher  showed  uoUiing  abnormal  in  the  rectum  or  sphincter,  such  i\^ 
from  pressfure  or  from  lesions,  and  the  coitdition  was  apprently  wiinply  that  of  spawuu 
She  was  treated  by  the  daily  di  la  tali  on  of  Ihe  splii  net  er  ani  with  bomfleHi,  the  size 
beiuif  increased  jfradUfdly*  ThiB  was  followed  t»y  marked  imjtrovemeiU*  and  the 
rrjctal  Hpa^m  passed  away. 

AUhou/h  the  rectal  spjUjUi  did  not  retiuii  in  this  case,  jet  in  ifs  place  the  child 
begEH  to  have  incontinence  of  urine. 

Another  child.  ei|fht  years  old,  for  a  whole  year  was  affected  by  intense  irritation 
in  Ihe  re^'ion  of  the  anus*  wluch  prevenied  her  from  sitting  down  for  any  length  of 
tiiue  ami  kept  bt'r  in  a  rontiuual  state  of  irritability.  Nothing  could  be  detected 
dnriug  tliis  period  which  caused  these  symptoms.  No  trace  of  inlestinal  para^sites 
CJiuld  tie  found,  and  nothing  abnormal,  either  at  ttie  anal  oritlce  or  in  connection  with 
the  Imwels,  waa  seen.  Ihe  skin  around  the  aim*i  being  in  a  jierfectly  normal  condition. 
The  child  was  treated  witti  hmniide  of  pottu?t>ium  for  several  weeks,  and  recovered  en* 
tirel>% 

OEBEBRAIi   ABSCESS. 

Cerebral  abscess  is  a  localized  purulent  encephalitis.  It  is  probably 
always  secondary  to  su|>|junitive  disease  elsewhere.  It  may  arise  froni  a 
suppurative  condition  of  the  sealp,  bid  its  most  common  source  is  some 
puruletd  dist^ase  of  Ihe  ear  or  its  surroundings.  It  is  also  found  as  a 
sequel  to  tranmaUsm  of  various  kinds  resulting  in  suppuration  and  in 
general  f)yannia.  and  it  may  Ibllow  direct  Iraumaljc  injury  hi  the  brain. 
Cerebral  abscess  is  usually  single,  except  wiien  it  is  produced  b\'  pyiemia. 
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The  abscess  may  occur  in  any  part  of  the  brain.     Cerebellar  abscess  is 
not  uncommon. 

Symptoris. — A  cerebral  abscess  may  exist  for  a  considerable  time 
without  producing  any  symptoms  which  can  be  recognized  during  life. 
In  cases  in  which  suppurative  disease  of  the  ear  exists,  a  cerebral  abscess 
may  be  suspected  when,  in  addition  to  the  temperature,  which  would 
naturally  be  raised  from  this  process,  the  child's  general  condition  be- 
comes worse  without  any  apparent  cause,  and  when  indefinite  symptoms, 
such  as  mental  dulness  and  irritability,  arise.  The  temperature  and 
marked  leucocytosis  may  also  suggest  the  presence  of  imprisoned  pus, 
and  the  probability  of  cerebral  disease,  in  cases  where  the  pus  cannot  be 
found  elsewhere.  Cerebral  abscess  may,  however,  exist  for  a  consider- 
able period  without  rise  of  temperature,  and  even  with  a  subnormal 
temperature.  It  is  apt  to  be  slow  in  its  progress  and  to  cause  general 
constitutional  rather  than  local  symptoms.  Local  symptoms  produced  by 
the  presence  of  cerebral  abscess  are  rare.  When  present,  however,  they 
are  represented  by  headache,  vertigo,  mental  dulness,  vomiting,  and  con- 
vulsions, and  are  followed  later  by  coma.  When  the  abscess  bursts  into 
the  ventricles,  symptoms  of  sudden  collapse  appear,  and  death  rapidly 
follows.  Tremor  and  convulsions  may  occur  in  cases  of  cerebral  abscess, 
but  neither  of  them  should  be  considered  as  in  any  way  symptomatic  of  this 
condition. 

Proonosls. — The  prognosis  is  very  unfavorable  unless  the  disease  can 
be  reached  surgically. 

Treatment. — Tlic  treatment  should  be  opc^rative  if  the  abscess  can  1h» 
localized. 

CEREBRAL.   PARALYSIS    (Infantile  Cerebral  Palsies). 

In  using  the  term  cerebral  paralysis  it  must  be  understood  that  il  is 
not  intended  to  descrii^e  every  disease  of  intra-cranial  oritrin  from  which 
a  paralysis  may  result.  We  may  have  a  resulting  paralysis  from  niany 
intra-cranial  lesions,  such  as  liydrocephalus,  cerebral  abscess,  cerebral 
tunioi*s,  and  other  causes.  These  conditions  are  not  included  in  the  class 
of  cases  designated  as  cerebral  paralysis  or  infantile  cerebral  j)alsies,  which 
are  motor  disturbances  arising  from  certain  ccTebral  lesion.s,  occurrinj.'  in 
intra-uterine  life,  during  labor  or  after  birth  in  the  first  three  or  four 
years. 

There  is  much  concerning  the  definite^  i)alh()logy  of  this  class  of  cases 
which  is  slill  uudeteriuiued,  so  that  they  will  be  more  clearly  underslocMl 
if  discussed  as  a  grouj)  and  their  j)rominent  features  compared  with  each 
other.  Tliis  is  all  the  more  necessary  as  the  clinical  manifestations  of 
all  of  them  are  |)ractically  the  same,  and  are  represented  ))y  a  spastic 
paralysis  involving  one  or  mon^  extremities  in  the  fV)rm  of  a  hemiplegia, 
a  diplegia,  or  a  i)ara|»legia.  Mono|)legias  are  rare  in  comparison  with  the 
other  forms.     Any  one  of  these  forms  may  be  accompanied  by  contnic- 
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tiiros,  choreiibrm  nioveineuls,  menial  inifjainaoiil,  epilepsy,  and  a  number 
of  like  nervous  symptoms  usually  spokt^n  of  as  pust-paralytif. 

In  225  eases  analyzed  by  Peterson  and  Sachs,  right  hemiplegia  oc- 
curred in  81  cases»  I  ell  hemipk»gia  in  75,  diplegia  in  39,  anVl  paraplegia 
in  30, 

Etiologit,— The  cause  of  cerebral  pamlysis  occurring  in  inlra-uterine 
life  has  not  been  definitely  determined,  and  our  knowledge  concerning 
this  class  of  cases  is  very  vague.  It  has,  liowevcr,  been  found  thai 
instant  es  not  infrequently  arise  in  whicli  there  Ib  an  hereditar}'  history  of 
epilepsy,  insanity,  or  marked  neuroses.  Traumatism,  severe  illnesses,  and 
fright  in  tlte  mtitluT  are  accepted  a.s  other  possible  t^auses.  According  to 
Saclis,  syphilis  dues  ntjt  play  tlie  irnporlant  part  in  the  etiology  of  intra- 
uterine palsies  which  has  been  given  to  it  by  some  authors. 

The  cerebml  paralysis,  whu-h  is  Hie  result  of  conditions  occurring 
during  Uibor  (birth-palsies),  may  arise  from  asphyxia  in  tedious  mid  pro- 
longed deliveries,  which,  at:cording  to  Sachs,  are  more  disastrous  tlian  the 
accidents  wliich  at  limes  i>c4^ur  when  the  (brt:eps  are  used. 

Certain  etiological  factoi*s  are  well  recognized  as  causes  of  the  patsies 
which  occur  after  birtti  in  the  eariy  years  of  life.  These  are  traumatic 
injury  to  the  skulK  fright,  the  acute  hvfectious  diseases,  such  as  measles, 
scarlet  fever,  typhcud  fever,  variola,  pneumonia,  and  cerebro-spinal  menin- 
gitis. It  has  also  followed  acute  tonsillitis,  severe  cases  of  gastro-enteric 
disease,  pertussis,  and,  in  certain  instances,  violent  convulsions,  though  in 
most  cases  of  the  taller  condition  the  convulsions  are  |*robably  f^aused 
by,  rattier  tlian  causative  of,  the  lesions  producing  the  paralysis. 

In  some  cases  the  disease  arises  in  apparetitly  healtliy  children  and 
without  assignid>le  cause. 

I'atholocy,^ — In  tlie  hitrH-nU'riHr  cases  the  lesions,  act^>rdLng  to  Saclis, 
are  represented  by  large  cerebral  defects  (poremTplmii/),  and  also  by  a 
condition  designated  '' figenr^tta  eotiiaifii^,''  in  whicti  there  is  a  defective 
development  of  the  cellular  elements  of  the  cortical  and  particularly  of 
the  pyramidal  cells,  which  is  not  restricted  to  any  one  jiart  of  the  brain, 
but  involves  all  parts  of  the  hemispheres  about  equally.  This  condition 
is  met  with  in  the  lamily  form  of  idiof-y. 

In  tlie  cases  whicti  occur  diu"ing  labru%  bhih-jxiMcJi,  the  primary  lesion 
is  usually  a  meningeal  liemorrhage  (rarely  i^tra-cerebral),  and.  as  sho\^Ti 
by  McNutt*  ujore  tjr  legs  dilluse  ov**r  both  hemispheres. 

In  the  cases  which  occur  after  hirtlu  aint-nitruw  palsies,  as  well  as  in 
the  intra-uterine  and  birtli-palsies,  a  distinction  nmst  be  made  between 
the  primary  lesions  ami  the  Itn-minal  conditions. 

In  a  series  of  78  auto[>sjes  in  infantile  hemiplegia  analyzed  by  i*eter- 
son  and  Sachs,  there  were  found  as  primary  lesions,  hemorrhage  23, 
embolism  7,  thronibosis  5,  and  tubercle  I  ;  while  as  ternunal  lesions 
there  were  atrophy,  sclerosis,  and  cysts  40,  and  porencephatus  2.  Por- 
chc4:j^/uUhs  denotes  a  pathological  loss  of  substance,  iurmujg  cavities  or 
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cysts  running  from  the  cortex  of  the  brain  towards  the  centre,  affecting 
the  motor  region  and  being  either  unilateral  or  bilateral.  Sclercms  con- 
sists of  a  shrinking  and  hardening  of  the  cerebral  tissues,  usually  more  or 
less  strictly  localized. 

Although  the  primary  lesions  of  all  forms  of  the  infentile  cerebral 
palsies  may  be  caused  by  embolism  or  thrombosis,  yet  these  etiological 
factors  are  rare  in  comparison  with  hemorrhage,  which  is  the  most  com- 
mon cause  of  the  primary  acute  symptoms.  This  hemorrhage  is  more 
apt  to  be  meningeal  than  cerebral  and  is  usually  in  the  subarachnoid 
space,  thus  differing  from  cerebral  hemorrhage  in  the  adult,  which  occurs 
more  frequently  in  the  region  of  the  internal  capsule. 

Thrombosis  may  be  a  cause  where  changes  have  taken  place  in  the 
cerebral  arteries  due  to  hereditary  syphilis,  and  embolism  may  be  the 
cause  in  such  predisposing  affections  as  valvular  cardiac  disease. 

The  pathology,  therefore,  of  the  condition  as  a  whole  is  a  lesion  of  the 
motor  tract  followed  by  atrophy  and  retarded  development  of  the  part 
affected,  and  a  descending  degeneration  of  the  pyramidal  tracts  and 
lateral  colunms  of  the  cord.  It  is  also  possible  that  the  primary  cause  of 
the  disease  may  be  a  defective  development  of  the  nen^ous  centres. 

Symptoms. — If  the  lesion  has  been  of  hitra-uterine  origin,  we  may  get 
only  the  later  manifestations,  just  as  we  do  in  congenital  syphilis.  The 
paralysis  in  this  class  of  cases  is  usually  diplegic  or  paraplegic,  and  mental 
enfeeblement,  amounting  often  to  idiocy,  is  common.  When  the  paraly- 
sis is  due  to  defective  cortical  development  the  muscles  may  be  flaccid 
insteiid  of  tlir  rharacterislic  s|)Mstic  condition  of  the  other  forms  of  roro- 
bral  paralysis.  If  tlie  lesion  has  occurred  at  the  timc^  of  delivery,  the 
primary  symptoms  arc  ollcn  masked,  and  tlie  resulting  sym|)toms  of  the 
more  advanced  |)athological  condition  are  noticed  later. 

The  diagnostic  early  symptoms  are  paralysis,  convulsions,  rigidity, 
and  stupor;  asj)liyxia  and  irregular  respirations  are  common  sympt(uns. 
The  symptoms  vary  with  the  extent  and  locality  of  the  lesion.  There 
may  be  bulging  of  the  fontanelle,  changes  in  the  pupils,  and  oscillation  of 
the  eyeballs. 

WIhmi  the  disease  develojjs  in  exird-uiermc  life  it  is  usually  acute  in 
its  character  and  is  marked  by  more  or  less  ft^ver,  convulsions,  and 
stuj)or.  These  early  symptoms  are  merely  those  of  a  general  nervous 
explosion  following  an  irritation  of  the  nervous  motor  centres.  They 
may  be  the  first  manifestations  of  a  disease  of  any  kind,  or  they  may 
occur  in  the  course  of  one  of  tlie  disetises  of  which  I  have  spoken  under 
etiology.  \[  they  ha|)pen  to  occur  at  night  and  are  of  short  duration, 
they  may  he  entirely  overlooked,  and  tlie  later  symptoms  of  a  cerebral 
lesion  may  J)e  the  first  ones  to  manifest  themselves.  The  child  may  die 
from  the  severity  of  tlies<'  initial  lesions  before  the  later  symptoms  of 
paralysis  have  developed  by  which  we  can  diagnosticate  the  disea.<e. 
Screaming,  vomiting,  and  delirium  may  at  times  usher  in  the  attack.      In 


DISEASES   fiF   THE   NERVOUS  SYSTEM. 


953 


• 


I 


the  midst  of  or  t^losely  following  these  priiiiarj'  symptoms  come  the  pro- 
nounced indications  of  a  central  nen^ous  lesion,  reprt*sented  by  hemi- 
ple0a  (paralysis  of  an  arm  and  a  leg  on  the  same  side),  paraplegia 
(paralysis  of  both  legs)»  or  dipk'gia  (paralysis  of  correspondui^  parts  an 
the  two  sides  of  the  body),  cases  of  hemiplegia  being  the  most  eoinmon. 
In  rare  cases  we  find  only  one  extr^i^mity  aflfected  (monoplegia).  Hemi- 
lilegia  is  by  far  the  most  common  form, 

[n  addition  to  the  paralysis  of  IJie  limbs,  facial  i»anilysis  may  occur 
eitljer  in  hemiplegia  or  in  diplegia,  and,  as  a  rule,  spares  tlie  ujiper  paj't 
of  the  face,  so  that  the  eyes  can  be  closed  and  the  brows  raised,  thus 
showing  thai  il  is  not  a  jjeripheral  facial  paralysis.  This  fonn  of  facial 
pai-alysis  otleu  disappeai-s  early,     Strabismus  is  common. 

On  examining  the  paralyxed  Urnb  we  find  a  resistance  to  motion,  the 
deep  reflexes  are  exaggerated,  and  in  most  cases  there  is  a  feeling  of 
rigidity  on  the  paralysed  side,  A  few  cases  of  flaccid  paralysis  tiave 
been  reported.  Sensation,  as  a  role,  is  not  afl'ected.  When  the  ciiild 
has  come  out  of  its  stupor  and  the  convulsions  have  ceased,  it  may  be 
found  to  be  aphasic,  but  aphasia  is  not  so  connnon  as  in  the  cerebral 
lesions  c»f  adults.  The  intelligence  is  usually  impaiitnl,  but  this  depends 
upon  tlie  extent  and  location  of  tlie  lesion  and  the  period  when  it  occurred, 

Tlie  intra-uterine  and  early  infantile  cases  show  tlie  gri'atest  mental 
disturbance.  These  children  are  apt  to  be  very  irritabh!,  and,  when  the 
lesion  is  cortical^  epileptiform  convulsions  are  quite  common.  The  mind 
may,  however,  remain  perfectly  clear  in  both  the  early  and  late  stages  of 
the  disease,  hi  spite  of  a  marked  hemiplegia.  The  electrical  ^reaction  of 
the  muscles  is  normal.  In  ttie  more  advanced  stages  of  cerebral  paraly- 
sis additional  sjinptcmis  bt^in  to  appear.  The  tiiUd  learns  to  walk  late, 
or,  if  it  has  already  walked,  the  gait  becomes  peculiar.  Rigidity  fol- 
lowed by  contracture  of  the  llexor  and  adductor  muscles  occurs.  In 
about  seventy -five  per  cent,  of  the  cases  of  diplegia  and  paraplegia  it 
comes  early  and  develops  oftener  than  in  tlie  adult  cases*  The  rigidity 
is  increased  by  manipulation  or  use  of  the  limb,  and  disappears  during 
sleep.  Post-hemipiegic  movements  follow  in  a  certain  number  of  cases ; 
in  others  the  spastic  condition  is  so  pronounced  that  the  patellar  tendon 
rellex  and  the  ankle-clonus  cannot  be  obtained.  When  walking  is  at- 
tempted, the  patient  is  apt  to  stand  on  the  toes,  the  knees  knock  together, 
and  the  spastic  rigidity  of  the  muscles  produces  what  is  called  the  spastic 
gait,  represented  In  its  exaggerated  (brni  by  the  cross-legged  progression, 
which  is  largely  caused  by  the  rigidity  of  the  addm-tors  of  the  thigh. 
Pes  equmus  and  pes  equino- varus  are  the  most  common  deformities  of 
the  toot.  When  tlie  arm  is  aflected  with  contractures,  the  fingers  are 
pressed  into  the  palm  of  I  lie  liand,  I  he  hand  is  Hexed,  and  the  arm  is 
Hexed  at  the  elbow  and  held  close  to  the  side. 

The  afrecled  lirribs  are  apt  la  sliovv  some  disturbance  of  their  circula- 
tion, and  some  coldness.     There  are  more  or  less  atrophy  and  shorten- 
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ing  of  the  bone,  but  lo  a  less  tlegree  than  in  cases  of  poliomTelftis 
anterior.  In  a  certain  number  of  cases  invohJiitary  incoordinate  move- 
Tiients  are  excited  in  the  paralyzed  limbs  on  voluntary  effort  ( heniiaiaxia), 
and  are  usually  desig^natcd  as  pcist-hemiplegie  chorea.  There  may  als*> 
be  continuous  inovenjerits  (atheto.^is)  of  either  a  partial  or  a  genera! 
variety.  The  spliinctcrs  are  not  ailVcted,  whether  the  case  is  one  of 
ticniiplegia  or  of  paraplegia.  Epilefitiform  convulsions  may  appear  ijuite 
early  in  cases  of  cerebral  immlysis,  hut  may  also  be  delayed  for  a  number 
of  years,  so  ttiat  the  possibility  of  these  children  becoming  epileptic  must 
ahvays  be  considered.  I 

DiAfiXosis, — The  diapiosis  in  a  marked  case  of  the  disea*se  Is  not  diffi- 
cultt  but  the  delernjinalion  of  the  exact  lesion  is  often  impossible  aftt^r 
Ihe  period  of  onset  has  passed  and  we  art?  left  with  a  resulting  paralysis. 
If  facial  pamlysis  is  present,  we  can,  as  a  rule,  say  that  the  lesion  is  in 
the  bmin  ;  but  IJiis  rule  does  not  always  hold  good,  as  \lwre  have  been 
very  rai^  cases  in  wliicli  tliis  paralysis  was  present  when  tiie  lesion  was 
in  tlie  cord. 

The  symptoms  on  which  we  chieOy  rely  hi  making  our  diagnosis  of 
cerebral  paralysis  are  (1)  Ihe  distribution  of  the  paralysis,  hemipk^gic, 
usuahy^  or  paraplegic;  (2)  rigidity  of  tiie  muscles;  (3)  increased  tendon 
reJlex  ;  (4)  conii^jiratively  slight  wasting;  {5)  normal  electrical  reacliun; 
and  (6)  mental  impairment.  Choreic  or  atheloid  unilateral  luovenienb 
associated  with  a  slight  increase  of  tendon  reflex  point  towanls  a  previous 
cerebral  paralysis. 

From  PoUom^ciitw  Anft^rior. — The  principal  disease  from  which  cere- 
bral paralysis  is  to  be  distinguished  is  polioniyolitis  arderior.  In  conlm- 
distinction  to  the  chief  diagnostic  symptoms  of  cerebral  paralysis  jusf 
staled  we  fhid  in  poliomyelitis  anterior  (1)  ttiat  the  distribulion  of  tlie 
pamlysis  is  usually  monoplegia ;  (2)  that  there  is  an  absence  of  tendon 
reflex;  (3)  that  there  is  an  absence  of  rigidity  in  the  early  stages^  (4) 
that  there  is  rapid  and  marked  wasting  of  the  affected  limbs;  (5)  thai  ihe 
reaction  of  degeneration  is  present;  and  (^)  that  there  is  no  menial  im- 
paintjent. 

From  Idiovtf. — In  certain  cases  also  a  difTlcuUy  may  arise  in  correctly 
understanding  the  relationship  between  cerebml  paralysis  and  idiory. 
The  cerebral  lesion  m  in  many  eases  probably  the  sairie,  hut,  arconiing  to 
its  extent  and  location,  we  may  have  either (1) a  cerebral  paralysis  alone; 
(2)  a  cort^bral  paitalysis  accompanied  by  mental  impairuji^id  or  idiiK-y': 
or  (3)  idiocy  without  cerebral  paralysis.  There  is  a  certain  class  of  low- 
grade  idiots  in  which  some  impairmeni  of  motion  exists,  appan^iitly  due 
lo  a  mental  inability  to  co-ordinale  Hie  muscles  of  ttie  lind>s  pn>perh% 
This  may  s<uuetimes  be  accompanied  by  a  dinjinution  of  scnsaliori»  which 
seems  to  be  due  to  a  want  of  perception  in  the  higher  nervous  centres 
rather  tha/i  to  any  actual  lesion  of  tlie  si'iisory  tmrt.  Wien  fhe  idiot's 
attention  can  be  kept  centred  on  tlie  tiiuh,  Ihe  ur-tual  sensjiNnn  i]nt*?.  nol 
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seem  to  be  much  impaired.  The  dit!"erential  diagnosis  of  this  i-ondition 
in  idiots  from  cerebral  paralysis  Ls  <*asily  made,  frjr  it  exists  only  in  those 
eases  of  idiots  in  wlioni  the  mental  development  is  mueh  impaired,  and 
il  is  not»  as  a  rule,  aeeonipanied  by  tnie  paralysis,  as  Uiere  is  no  weakness^ 
but  simply  ineoordinalion :  in  these  cases  also  the  tendon  reflexes  are,  as 
a  rule,  not  increased, 

/'mw  CarieM  of  (he  Sphtr. — Cerebral  paralysis  can  be  diai^noslitiated  from 
the  paralysis  whieh  occurs  in  connection  with  caries  of  the  s|>ine,  princi- 
pally by  the  presence  of  cerebrai  symptoms  In  one  ciise  and  Ihe  pnind- 
nence  of  Ihe  spinal  vertebne  and  the  rigidity  of  the  spine  in  the  other. 

From  SifnngomifHifi. — Rare  eases  of  syringomyelia  may  be  mistaken 
for  t:t?n'bra[  }>aralysis.  The  points  of  liiilerential  diagnosis  in  those  cases 
are  that  in  syringomyelia.  aJtlion^di  the  weakness  f»f  tJie  limks  may  be  so 
extensive  as  closely  to  siiimlate  [laralysis,  yet  the  diminution  of  ttiennic 
sensation  easily  dktinj^uislit's  it  from  tlie  normal  sensation  which  is  present 
in  cerebral  paralysis  in  cast^s  where  I  tie  test  for  sensation  can  be  em- 
ployed. Syringomyelia,  liowever  is  so  rare  in  ehiidren  that  the  diagnosis 
need  not  be  dw^elt  ujron. 

Paot;?;o.sis. — hi  the  ifdra-ulerine  tonus  of  cerebral  paralysis  a  lax^^^e 
number  of  itdanis  die  at  varying  periods  during  the  early  montlis  of  life, 
so  Itiat  for  some  weeks,  at  least,  a  prognosis  as  to  Ufe  cannot  be  given. 
Quite  a  large  number,  besides  developing  epilepsy,  also  show  ttie  eondi- 
tifni  of  idiocy, 

A  severe  H:?sion  may  be  inferred  if  convulsions  oceur  in  the  early  weeks 
and  if  apathy  cordinues  in  Ihe  intervals  between  Uie  convulsions.  If  after 
a  few  weeks  or  months  tin*  i-onvulslons  are  markedly  dimiuisluMl,  and  if 
the  infant  begins  to  use  its  legs  and  to  take  notiee  i if  t lungs,  a  nioi^  favor- 
able jirognosis  ran  he  given.  So  tang  as  rorttractun^s  ilo  not  develop  a 
tvkxv  use  of  the  extn^milies  may  be  acquired,  Saelis  slates  that  in  ttie 
intra-nterine  eases  diplegia  and  paraplegia  are  more  apt  to  be  associated 
with  eembnil  detlciency  and  epile|)sy  than  is  henufjlegia. 

In  the  acute  ex tni- uterine  cases  the  prognosis  for  life  in  cerebral  panily- 
sis  is  soon  detennined  in  the  early  daysof  tln^  attack,  and  depends  on  the 
location  and  extent  of  the  eerebml  lesion,  bid  the  uncertainty  in  some 
eases  may  last  for  a  runjdier  of  weeks.  On  account  of  the  usual  n Menin- 
geal form  of  the  lu'morrluige  it  is  less  likely  to  prove  fatal  in  infaids  than 
in  adults.  Entire  recovery  Is  nire.  In  henuplegia  the  paralysis  Avill  prob- 
rd>iy  improve.  The  spastic  rigidity  usually  gf>es  on  to  decided  rrmtraeture* 
In  some  cases  no  na^ntal  change  is  a[>|>arenl,  in  fithi^rs  tlie  mental  devel- 
opnient  is  merely  reltirded,  aijd  llie  child  leanis  to  talk  some  years  later 
than  is  nonnal.  hi  a  Iru^e  numt>er  of  cases,  however,  th<*  mind  is  much 
enfeebled.  The  occurrence  of  e|)i)epsy  as  a  result  of  cerehnd  paralysis 
is  so  common  that  it  should  be  especially  mentioned  in  this  connectiorLi 
as  it  makes  tin-  prognosis  much  nuire  serious  both  as  to  the  degree  to 
whicli  the  mental  iuipairment  may  attain  anrl  as  to  the  life  of  the  paUenU 
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ArrurdiniJj  tu  (taialarii.  Osier,  VValleribi^ra',  and  Sarlis,  tlie  deveJuprrK^nt 
of  eniiviilsiuiis  txilvr  an  iriiatitile  apuplertit*  atla*'k  makes  it  pnibaiik*  Uml 
chronic  epilepsy  will  resiili,  and  tlie  pro^imsis  beromcs  rnufli  more  ^ravr. 
Slatistifs  show  that  epile|>sy  Ibllows  the  heniiplegic  cssf*s  rather  iiiort*  fr»^ 
quently  than  it  does  the  ciiple^e  ajid  pamplf*jae%  and  ttiaf  it  iKTUrs  in 
abi>u]  half  the  eases  of  honiiptegia. 

If  after  a  lew  weeks  there  is  iniprovement,  the  jirdgniists  is  giHui :  if, 
on  the  euiitrary,  Uiere  U  no  injpniveinent  fur  nionths,  fi  is  bad.  It»  s*iun* 
cases,  liowever.  after  hnpruving  Tur  even  a  yeai",  iuiivnlsiuiis  may  app**ar 
and  epilepsy  develop, 

Exeept  in  very  mre  etudes,  [[le  rhildren  can  rVi'iitnalty  Uv  Luj^rhl  to 
walk.  In  many  instanees,  althon^di  dnriujjr  infancy  ttien*  is  romplete  lieij>- 
lessness,  later  the  condition  is  much  improved,  and  sometiiiies  curisiiiera- 
ble  activity  results, 

TuiiATMEisT. — In  llie  intm-nterine  cases,  hs  it  h  ilu*  later  injinifestatitiiis 
of  the  disease  wlijeh  are  nitH  with,  the  ti'eatment  should  he  the  same  ;is 
is  indicated  in  the  late  treatment  of  Ihe  birtli-jmli^ies  mid  of  Hie  extra- 
uterine ejLses.  In  acute  eases  the  infard  stHuiIrl  hv  kefit  perfeetly  i\niA^ 
and,  if  unconscious  and  nnable  to  nurse,  the  motlierV  milk  cir  u  carefully 
mudified  niilk  should  be  given  by  means  of  a  dropper.  If  convulsiom 
appear,  small  doses  of  Ihe  l>ronndes,  0 J  8  to  iK-iH  i!^rdn\tnv  (*^  tu  H  ^fniini^^, 
or  chloral,  U.tif)  to  0,3  tijiinnue  (1  to  5  grains),  and  infiaiations  nf  *4her  are 
indicateih  and  in  [jrotracted  eonvulsions  mimde  doses  tjf  mor|»hia*  ll,0(X>(i 
grrarnme  iUA)!  t:nunl 

Allhoui^di  the  apfjlieation  of  ice  U\  ttie  bark  of  Ihe  neck  is  rec^om- 
mended  when  a  eerel^nil  hemorrhage  is  suspected,  yet  in  yuun4'  tn&nb 
this  firoeedure  should  be  used  with  great  caution,  as  r-old  is  so  apt  In 
reduce  their  vitality. 

The  following  was  a  case  of  cerebral  paralysb  with  left  spastic  lii>iaH 
plegia: 

Thi^  hiiy  w;is  six  years  old.  The  delivery  was  teriiiimiUd  witli  (brccps,  but  ll**' 
lalMir  wiis  nf>l  a  st^vi^re  one,  ami  he  whs  henUhy  til  tiirth,  Hr  devel«|wci  normriHy  f^r 
I  wo  y»*ars.  mid  wtilbe<l  when  he  was  eiifhiefTi  iikmiMis  <ilfl.  Ht-  hud  i:uiivij|si*iri*  In  hiti 
third  yef*i\  and  ttn'?ie  rorivul^iotis  oi^mrrrd  a^iiiu  whvn  he  Wiiw  rour  yi'urs  nhi.  Thnr 
were  t"Mll*iwed  by  (lanilyisiM.  He  could  iitit  uiR*  hi^  li4T  haiiid  wi'U,  ;irid  Ihe  fnis^i  ^f  ihi' 
lef!  h^iiHl  was  leiis slrontJ:  than  that  uf  the  ri|jht  The  (rieepa  reflex  was  eXiiicK^ratiHl  «iit 
both  ^ides^,  Ttie  left  fiwil  cotihl  with  diftieulty  he  Oexed  dursidly.  The  ri^hi  knf«<^ 
jerk  WHS  luiniiid*  the  left  increased.  He  had  flMt-fonl,  und  w*ilked  with  hi;?  left  frjol 
hiwurtlly  rfjtated.      He  was  otherwise  well  and  >lmnK> 

The  following  case  represents  tieniiplef^la  of  tmnnijitic  i»r^rin.  |irobal>iy 
heniorrhaire: 


4 


A  jrirl.  I'ljui  yeiirs  and  nine  months  old,  wsas-  hrou^ht  hi  the  hni^jHlut  with  ^i  lusiorj'  nf 
Inivinif  fallen  fnnn  Ihe  roi^f  of  a  three-slory  huildintr  \i\nm  a  htwk  sidewalk.  Stie  w;i^  uii- 
fonseiiius.  SIn'  vomited  filiphtly ,  aiifl  *he  wsi*  fonncl  lo  have  an  ei-fhinyosis  on  the  lef!  miv 
uf  lier  heiid.     Her  pupils  were  e(|n«l  imd  reaeted  lo  UiihL      Her  re«jiimlioti«  w#»Tr  nt(*id  : 
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the  esttre  It  lilies  were  cold.     Shi*  moved  all  her  limbs  vigorously*      Some  d( 
was  found  in  amd  al:H:iul  the  nostrils.     The  lempt?riiture  was  MJi^  V.  (*J7.4'^ 
t>ulse  wfifi  90,  anil  the  r^s^  pi  rations  were  26.     She  ground  her  teelli  ;irul  rri* 
the  nighl.     The  mu&elf'S  of  the  left  arrn  and  leg  moved  actively. 

Durinf  the  next  four  days  slie  remained  unconscious.     InvolunUiry  nij 
itter}uality  of  the  pupik^   the  rigtit  pupil  not  reactini^  to  lights   irregubir 
flight  opisthotonos  tie  veto  ped  as  new  symptoms. 

On  the  seventh  dny  she  appeaimi  brighter,  am?  followed  ottjects  with  hn' 
pulse  was  irregular,  from  80  hj  90. 

Two  days  later  she  made  Yoliinhiry  movements,  .such  tis  to  push  olJJt^cts  ei 
her,  iuxd  gayy  evidence  that  she  understood  what  wsis  said  to  her.  Prom  thai 
slowly  improved*  ■ 


t 


legged  prpirrt.'aailcia.     Male,  ^%  yt-ura  old. 


Cerc<bmk   iLmmlysiia.     IHitlv^itk. 
Fernuk',  ;>  yeiim  old. 


i 


On  Ihe  twenly-ninUi  day  from   I  he  tune   when  the  accident  nccurrtjd 
walk,  thouifti  with  tlirfieidly.  as  the  righl  le(jf  was  very  nnsleady.     One  week 
was  discharged  from   Mie  hospital     She  could  then  n^i*  the  right  arm  fairly 
still  walked  with  some  dilticulty  on  aecount  of  tlie  weakneas  of  the  right  h 
articulation  was  latxired,  £ind  her  pupils  were  stltl  untfqual. 
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The  following  case  (Fig.  191)  represents  a  boy,  five  and  a  half  years 
old,  with  spastic  paraplegia  resulting  from  a  cerebral  paralysis  and  showing 
cross-legged  progression  • 

The  cerebral  lesion  occurred  when  he  was  an  infant.  Nothing  abnormal  was 
noticed  about  hini  until  he  was  fifteen  months  old,  when  it  was  observed  that  he  could 
not  walk.  He  had  more  or  less  mental  impairment,  nystagmus,  stiffness  of  the  ad- 
ductor and  flexor  muscles,  and  paralysis  of  the  extensors  of  the  lower  extremities. 
The  knee-jerks  were  much  increased,  and  there  was  slight  ankle-clonus.  He  walked 
in  the  characteristic  manner  called  cross-legged  progression. 

The  following  case  (Fig.  192)  represents  a  girl,  five  years  old,  affected 
with  diplegia  resulting  from  a  cerebral  paralysis : 

She  had  a  good  family  history.  The  labor  was  easy,  and  was  not  instrumental. 
She  developed  well  and  was  healthy  until  she  was  ten  months  old,  when  it  was  noticed 
that  she  did  not  move  her  arms  as  she  ought  to,  that  she  did  not  u.«je  her  left  arm  at 
all,  and  that  the  left  leg  was  not  used  as  well  as  the  right.     This  condition  persisted. 

She  had  strabismus.  She  could  not  hold  her  head  up  straight.  She  could  not  sit 
up  alone  or  stand.  Her  head  was  small  and  narrow,  and  had  a  long  antero- posterior 
diameter.  The  reflexes  were  increased.  The  power  of  her  left  arm  was  much  im- 
paired, and  tliere  was  some  contraction  of  the  fingers  and  elbow  of  a  spastic  character. 
She  did  not  move  her  left  leg  well.  Sensation  was  dulled  alike  in  both  legs.  Her  face 
had  an  idiotic  expression,  she  was  poorly  developed  mentally,  and  she  could  not  talk. 

She  showed  the  form  of  spastic  cerebral  paralysis  which  is  called  diplegia,  the  left 
extremities  being  more  affected  than  the  right.    The  face  was  not  involved  in  this  case. 

The  prognosis  of  a  case  like  this  is  unfavorable  so  far  as  recovery  is  concerned,  on 
account  of  the  great  mental  impairment.  Operative  treatment  is,  however,  indicateil. 
as  at  times  improvement  results  in  even  decidedly  idiotic  cases. 

MYELITIS. 

The  term  myelitis  denotes  an  hiflammation  of  the  spinal  cord,  wiietln'r 
of  the  gray  or  of  llie  while  mailer.  Acute  myelitis  has  betMi  us^ni  to 
designatr  an  acute  diffuse  hiflammation  of  both  the  ^^ray  and  the  white 
matter  of  the  cord  of  non-traumatic  ori^nu,  and  is  an  affection  almost 
unknown  in  children. 

The  term  in('nin(/o-iin/(/itii<  is  used  to  denote  an  inflammation  of  the 
menin*^es  and  of  the  spinal  cord. 

Acute  myelitis,  meningo-myelitis,  and  hemorrha«:e  into  the  ct)rd  are 
extremely  ran*  in  early  life. 

INFANTILE   SPINAL   PARALYSIS   (Poliomyelitis  Anterior  Acuta i. 

Infantile  spinal  i)aralysis  is  the  most  iVetjuent  and  therefore  tln'  most 
im[)orlant  disease  which  affects  the  si)inal  cord,  with  a  resultin^r  paralysis, 
in  inlancy  and  early  childhood.  It  occurs  most  conunoidy  in  the  liivt 
three  years  of  life.  It  is  rare  in  the  fii-st  six  months  of  life.  It  may 
occur  in  later  <liildliood,  and  very  rarely  in  adults.  It  is  met  with  more 
commonly  than  cerebral  |)aralysis.  It  is  n-ju-eseiited  clinically  by  a  motor 
paralysis  rapidly  leading'-  to  atro|)hy  of  the  nmscl(\s  affected. 
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Etiology. — The  disease  may  hv  jiriniary,  in  Avhirh  rase  it  b  without 
any  known  cause;  or  it  may  be  aptJareiiUy  secondary  to  uiher  diseases, 
such  as  the  acute  oxantliemala  and  ei^sipelas.  Traunialism  appears  orca- 
sionally  to  give  rist*  to  the  t^ondition.  Most  of  the  cases  occur  duriiij^  the 
SVlinmer  months,  and  at  ni^^ht  rather  llian  during  ttie  day.  It  aitarks 
healthy  children  as  Wi4I  as  unhealthy.  It  is  not  hereditary.  It  may 
occur  in  epidemics,  and  is  ttjerefore  supposed  to  be  infectious  in  its  oi%nu, 
but  no  specific  Dry:anisni  has  bet^n  discovered. 

Pathology. — ^The  pathology  of  pfilioniyelitis  k  still  not  definitely  deter- 
niin#*d.  It  is  at  present  believed  that  the  gray  nud tt*r  and  its  ganglion-cells 
may  be  involved  ttiroughout  the  entire  length  of  the  conl,  tla*  process 
being  an  interstitial  inflammation  with  secondary  changes  of  a  degenera- 
tive cliaracter  in  the  ganglion-cells.  The  cervical  and  lumbar  enlarge- 
ments are  most  firequerdly  atTected. 

Goldsheider's  invtjstigations  show  that  irritation  is  present  in  the  walls 
of  the  blood-vessels,  vvhicli  leads  to  their  dilatation  and  to  a  proliferation 
of  their  endothelial  elements ;  the  morbid  process  then  extends  to  the 
neuroglia  and  produces  a  proliferation  of  its  cells.  He  believes  that  the 
changes  in  the  ganglion-cells  and  in  the  nerve-fibres  are  secondar)^  and 
due  to  disease  of  the  blood-vessels.  Secondary  changes  also  take  place 
in  the  eolunms  of  Clarke,  whieii  disappear,  and  the  anterior  nerve-roots 
become  smaller  than  those  on  the  opposite  side* 

This  cfmdition  nuiv  be  confined  to  the  anterior  cornua,  hut  in  some 
cases  it  may  involve  the  spinal  meninges.  So  few  post-mortem  examina- 
tions of  the  early  lesions  connected  with  this  disease  have  been  made 
that  we  are  dependent  for  our  knowledge  of  it  mostly  on  cases  which 
have  been  examined  a  number  of  months  or  years  after  the  production  of 
the  initial  lesion.  These  later  pathologicaJ  conditions  are.  however,  quite 
characteristic.  The  circumference  of  the  limb  grows  smalt  In  efjni}>arisf»n 
with  that  of  the  opposite  one,  being  the  result  of  an  active  nmscular  wasting 
and  of  retarded  growtli.  The  bones  of  llie  aflected  limbs  are  often  stjorter 
than  those  of  the  other  side,  sometimes  even  to  the  extent  of  several 
inches.  In  certain  cases,  however,  the  lengths  of  the  bones  seem  to  be 
but  little  affected,  although  the  atrophy  of  the  muscles  may  be  very 
marked.  The  anterior  comua  of  the  region  affected,  which  is  usually  in 
either  the  cervical  or  the  lumbar  eidai'gt^nient,  are  found  to  be  greatly 
atrophied  and  many  of  the  large  motor  cells  to  liave  been  destnjyed. 
The  affected  halfof  tlie  cord  may  be  considerably  smaller  than  the  other, 
and  the  anterior  lateral  column  may  show  slight  sclerotic  changes,  chietly 
in  the  pyramidal  tract.  Accom[)anying  this  condition  the  corresponding 
anterior  nen^e-roots  ai'e  fotnuIb>he  [dnndiicd,  and  tlie  mnsclt*s  connected 
with  the  region  of  the  cord  whicli  is  atfocted  atrophy  and  gmdually  un- 
deiigo  a  fatty  and  sclerotic  change*  Tlie  filires  are  much  diministied  in 
size,  many  have  disap|ieared  altogether,  aiid  tlie  normal  libn^sare  at  times 
replaced  by  adipose  tissue. 
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Symptoms. — ^The  niisel  of  Uw  dmni^i^  in  Wn*  ^eat  niaj<*rUy  t)f  »^aiw*s  is 
ariite,  lis  etmrse  is  elirnnir.  Jn  Hit*  anitr  fririji  the  oust*!  may  bo  |iit*- 
cetlvd  for  soiiip  days  by  fevi.*r  and  n^sil**ssiioBs,  hut  it  is  aj»(  to  ajifK^ar  ^luU 
deidy  with  ronvidsiiins  wlnfli,  as  a  njje,  uvt*  uf  a  uiilder  ly|H'  thaji  th*>s4* 
whirl j  oei'Ur  in  ccrobnd  pamlysis,  are  j?eiieral,  ajiil  at  times  absent.  T\u* 
sybarute  variety  of  polioruyefitis  anterior  does  nnt  dilftT  from  the  a«  uUf 
rases  iti  any  \vay  in  its  syi upturns,  [jfognosis,  <iiaKimsis,  anej  treatment* 

Fyll*>\ving  the  at^nte  onsd  there  are  at  times  unronseiousriesii,  fasting 
sonietinies  for  a  number  of  days,  vomiting,  general  nen^nus  disturlKuire 
of  tfie  bladdrr  and  iidestines,  and  a  variety  of  s^ymphkins  of  n«'r\ous 
irritid>itity  wlijc  li  may  represent  llie  prodromuta  of  n  number  of  liisease^ 
The  vomiting,  when  it  oecurs,  awompanies  the  mitial  fever,  resemble^ 
aftordinjJT  if'  Saehs,  ti»e  eerebnil  ty})e,  ancl  h  not  t-onnerted  with  yni^sinrt 
distiu-baiiee*  Coma  may  be  present,  bnt  is  rarer  llian  convulsions,  and  is 
not  usually  profomid.  The  tempei^ure  is  seldom  very  liigh,  38.3^  tn 
38.7°  v.  (101^  to  im''  F.);  it  may,  tirnvever,  in  eeHain  eitses  be  higtien 
At  times  there  are  no  prodroniata,  bnt  ttie  pamlysis  is  nolieed  in  the  nioni- 
ing  atler  a  ni^dd's  rest^  althoui,^h  on  the  evening  before  the  rliild  was 
seemingly  perfectly  well.  The  severity  and  length  of  the  prodroniai 
symptoms  are  no  indications  of  the  pmvity  of  tlie  lesion  or  of  (be  pro|f- 
uosis  as  to  retovery,  t*ain  in  the  paralyzed  limb  is  not  an  uncommon 
symptom^  but  oerurs  only  very  early  m  the  disease.  The  lem|)eniture  of 
the  limb  is  lowered,  ttiere  is  vascular  sluggishness,  ajid  the  lindi  has  a 
bhiish,  ilaecid,  undeveloped  look,  Tfie  disease  is  primarily  a  motor  dis- 
turbance, sensation  remaining  intart.  Cerebral  symptoms,  if  prt^sent, 
pass  off  ra|>idly  witli  Ihe  appearance  of  the  [janilysis.  The  [mmlysis  is 
usually  apt  to  alTe(*t  more  than  one  lindj  in  the  Ix-giiming.  but,  as  a  rule, 
soon  becomes  nu>noplegic.  The  leg  is  more  frequently  ajlecled  ttian  the 
arm,  F^araplegia  in  the  beginning  is  tint  imcommon,  ami  all  forms  of 
pamlysis  may  oceur.  Ttiere  may  also  be  diplegia,  crossed  pamlysis,  and 
paralysis  of  the  muscles  of  Ihe  back  and  abdomen.  Hemipli^da,  so  rom- 
mon  and  almost  characteristic  of  cerebral  |>aralysis,  may  be  pR'sent,  but 
is  ran^  in  poliomyelitis  anterior.  The  auiseles  most  frequently  afferted  are 
the  extensors,  adductors,  and  supinaloi^,  Ttie  distribution  of  the  pamlysis 
is  useiaMy  in  groups  (if  nmscles.  The  respiratory  musctes  may  be  alTected. 
although  rarely.  Facial  paralysis  is  so  raiv  ttiat  it  can  almtjsl  be  sidd  never 
to  occur  in  uncomplicated  poliouiyelitis.  When  the  prtHtromal  symplumts 
have  passed  off,  as  they  usually  do  ver>^  quickly,  the  functions  of  the  l>ody 
an-*  carried  on  as  usual  and  the  geneml  growth  and  mental  aetiviiy  an* 
uniiufjaired.  The  tendon  reflexes  disapj>ear  in  the  aflected  limbs  wlien 
all  iiie  nmscles  are  sevi^rely  afTected,  Wheti  the  pamlysis  has  rt^acbeil  its 
lieiglit,  wliicli  is  tisually  in  a  tew  Imurs  or  days,  it  r^nuuns  stationar)*  Un 
perliaps  from  three  to  six  weeks,  antt  then  gmdual  iin{irov<'fuent  b».*gins, 
and  goes  on  in  i'eriain  groups  of  tlie  pamlyzed  nmscles  for  six  or  eight 
months,  leaving  other  groups  paralyzeih     These  groujis  again  at  limes 
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recover  entirely  or  runiain  disoii^anij'^ed^  and  thus  lead  later  to  contmrtures 
and  deformities.  When  contractures  occur  they  appear  later  tliat*  do  those 
of  cerebral  ori|jfiiu 

When  paralysis  affects  wholly  or  chiefly  tlie  gastrocneniii  and  positerior 
tibial  inu.scles,  the  other  groups  ad  predominantly,  causiufr  dors^il  Ilex  ion 
ot  the  foot,  so  that  tfie  child  walks  on  its  heek  This  ( undition  is  termed 
talipes  calcaneus.  When,  on  the  other  hand,  the  tibialis  anticus  and  ante- 
rior muscles  of  the  leg  are  most  affected,  the  deformity  nf  talijjes  equinus 
occurs  ,'  and  if  the  [jt^nHteal  nuiscles  re n sain  unafl'ected,  there  is  valgus, 
while  if  they  are  alTected  with  ttie  anterior  group,  talipes  equino-varus 
occurs.  Dislocation  of  the  hip  may  occur  in  rare  cases  of  complete  pa- 
ralysis of  tlie  leg,  Severe  cases  may  shc»w  complete  Jlaccidity,  and  not 
infrecjuenlly  the  ligaments  about  the  joints  are  so  weakened  that  the  Joints 
beconie  too  movable,  and  the  conclition  called  ji^ui-joint  results.  This  con- 
dition may  be  present  at  the  hip,  knee,  or  ajikle,  and  sometimes  at  the 
shoulder  or  wrist.  Marked  atrophy  appears  in  a  ft*w  weeks.  Muscular 
atrophy,  rapid  and  extreme,  is  tlie  rule  in  poliomyelitis  anterior,  and 
be^^'ins  a  few  weeks  alter  the  appeamnce  of  the  panilysis.  ShoHening  of 
the  bones  from  arrest  r»f  growth  may  also  apj>ear*  T\w  surface  tempera- 
ture of  the  affected  luub  is  lowered,  the  limb  feels  cold,  relaxed,  and  life- 
less, and  the  circulation  is  generally  sluggish.  Spasmodic  movements* 
except  tlie  primary  convulsions,  ai'e  absent. 

In  rare  cases  impn>vement  begins  immediately  after  the  attack,  and 
goes  on  to  complete  recover}'^  {ferapf/rartf  i^plmtf  jmrttltiMls). 

In  the  epidemic  form  tlie  fever  is  apt  to  be  high,  the  distribytion  of  the 
jyaralyses  extensive,  and  in  a  series  of  ten  cases  exannneil  by  Bruckett 
the  s}*hincters  were  at  tunes  involved,  and  in  the  severe*  cases  prolonged 
hype iTes 1 1 1 esia  o c c u iTed . 

DuGK(*t>js.^In  tlie  stage  of  onset,  and  until  paralysis  has  appeared,  the 
diagnosis  must  be  held  in  abeyance.  The  salient  f>oints  by  which  a  diag- 
nosis caji  usually  be  made  are  (1)  sudden  [jandysis  :  (2)  loss  of  tendon 
reilex  ;  (3)  rapid  atrophy;  (4)  cold,  llaccid  limbs  ;  (5)  aljsence  of  impair- 
ment i>f  sensation  ;  (6)  presence  of  the  reaction  of  degenemtion  and  a 
diminished  R^artiun  Ir^  \\w  faradir'  current. 

It  is  always  diHicult  hj  diagn4>sticate  poliomyelitis  in  1  he  initial  stage  of 
tlie  disease.  At  that  time  \m\i  and  sensitiveness  of  the  affected  limb  may 
be  preseid,  and  uiay  lead  us  to  suspcft  that  the  dist^ast^  is  rheumatism, 
Tlie  convulsions  and  unconsriousness  whieh  may  appear  at  this  stage  are 
so  often  present  in  other  diseases  that  they  are  not  <if  uiUcli  aid  in  making 
the  diagnosis  of  poliomyelitis  anterior. 

The  most  relirdjie  test  at  our  r-timmand  for  making  (he  diagnosis  itf 

poliomyelitis  arderior  is  Ihc  elt*ctrical  reaction.    The  normal  umscic^s  react 

to  both  the  faradic  and  the  galvanic  cum^nt.     In  applying  the  galvanic 

current  a  quick  nuiscular  ci>ntnntion  is  notic^'d  hoUi  on  ttie  openhtg  iuid 

on  the  closing  of  tlie  negative  (rathodal)  ajid  of  the  positivt^  (anodal)  pole. 
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but  is  g^reater  wlieri  the  caHH)tlal  pok*  is  closed.  When  the  galvanic  cu^ 
rent  is  applied  tu  the  umseles  airt?t:ted  by  puliomyelitis  anterion  Uie  eon- 
tractions  continue,  but  are  slower  and  less  sharp,  and  the  reverse  of  what 
takes  place  in  normal  muscles  otTurs,  Thus,  the  anodal  closure  anisi*s 
a  conti*action  efjual  to  or  greater  than  that  caused  by  the  cathodal  closun* 
{f*e4Xction  of  da/enerfiliorty  As  the  muscles  recover  there  is  tirst  a  rt*tuni 
to  the  normal  galvanic  reaction  and  later  to  their  nomial  faradic  excita- 
bility. The  diagnosis  in  young  children,  however,  by  means  of  tJie  gal- 
vanic current  is  practically  useless  i*xet?pt  in  the  Siands  of  aii  expert. 
The  faradic  exeilability  be^rins  to  dinunish  wittiin  a  tew  days  afler  the 
onset  of  ttie  ^laralysis,  and  disappears  entirely  from  those  muscles  which 
are  severely  aJtected. 

FrQffi  Cerebral  ParalifmM. — Poliomyelitis  anterior  is  most  apt  to  bi*  nus- 
taken  for  cerebral  paralysis,  and  cau  be  besi  dillerentialed  from  that  dis- 
ease  hy  means  of  the  symptoms  which  tiavt*  been  described. 
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TABLE   76, 


Mator  difturhnuce  , 


Contrat'tUTRs  * , , . . 


Sengatian . 
NulriUon . 


Tend  I  ill  rt'flex ..,,... . 
Spet?eli  ,,.,.,,,,,,... 


I 


Spastic  rij^idity. 

Spimtii.'  giiit. 

An  the  muscLf^  uf  a  linib  af* 

fet-'ted. 
Of  hU  the  tJjuAcles,   a^peDiaUy 

the  fleiors  and  ntUiutittja, 
Atheto*!*, 

Poit^pamljtie  tshoren. 
Epilrptlftimi  <*c>nvuUi(>ii&. 

Arrettt  ^llf  jc^ntwih. 


NiJrriiiU, 

Eiaggt^mu^d  on  the  ptLTulyist^ 

side. 
Liablts  til  h««  iitipuiivfl, 
Often  impdred. 


PoHoinyelltb  AubeHor. 


Purulysn*.     Mo«t  eotiimori  fyrm 

nionopjegifl. 

Gi^»np   ttf  iiiiibcIm   In  t  limli 

wins. 
Of  the  flt»xt>n*  in  ihi?  t-alf. 

Absent. 

ConvviUiijits  thav  (iccar  »l  ihp 

oni^t  of  the  rlti€!fti>e. 
Unfttfet'lfd. 
T«tidi*noy  !*»  i*itn«tt)v  Atruplij 

eo tiling  on  c«rly  m  tlxo  pum* 

lyxi>d  ]\mh. 
i  Riiictinn  of  d*^f*nt'riitinti 
Abst'iit. 

tJainipairv^. 
Korm»L 


From  JfuUiple  Neiirif.fjs. — The  prineipal  points  by  which  multiple  neu- 
ritis  is  to  be  ilistin^'iiished  froui  poliomyelitis  anterior  are  («)  tin*  sytii- 
metrit*al  aiTectiori  of  tlie  limbs  in  Ihe  funniT  and  tenderness  nvrr  the 
nen^e-tnmks  ;  (6)  the  atrophy  in  jnuftiple  neuritis  is  not  so  seven*  ;is  in 
eases  of  poliomyelitis  anterior  j  (e)  the  course  of  the  disease  is  differeut^ 
eases  of  multiple  neuritis  almost  invariably  recovering,  wtiile  st*vere  e4ksrs 
of  polioni  yell  lis  do  not  reeover, 

^W/i  Progremlvfi  Ceuind  and  Pnnjremw  Nmrui  Mu4ti*tilar  Atrttphkjt* 
— The  diagnosis  of  these  eonditions  will  be  found  on  jjajzes  9t>l  and  U92* 

Frmn  Pm  'it  do-  HifptTtroph  h  J/iiw  tt  la  r  Jhfittroph  tV«, — Pse  u  d  o-l  \  y  p  e  ri  ro  phic 
museular  paralysis  iu  its  early  sta^e  is  not  likuly  to  be  uiistakeTi  for  polio- 


JMt,_ 


described  on  page  994, 

Fr*€ytti  Rhachili^. — In  cerlain  cases  of  rhachitis  the  power  of  using  !he 
legs  is  so  much  affected  that  the  mistake  is  quite  couimonly  made  of  sup- 
posing tliat  these  cliildren  are  atTeeted  by  poliomyelitis  aiilerior.  The 
condition  in  rhachitic  children  is  one  of  weakness  and  not  of  paralysis, 
und  can  be  distinguished  by  the  nomial  electrical  reaction  of  Uie  muscles 
'  ind  the  lac  k  of  pmnounced  atrophy, 

Frmn  the  Pseiulo-Paral^ms  of  8eotbuius. — The  pseudo-paralysis  which 
is  commonly  seen  in  cases  of  scorbutus  is  ollen  mistaken  for  some  oi^nic 
disease  of  the  central  ner\^ous  system,  with  its  resulthi^  paralysis.  The 
diflerential  diagnosis  from  poliomyelitis  anterior,  liowever,  is  not  diffi- 
cult to  make^  for  the  in  vol  venient  of  other  joints  in  addition  to  those  of 
the  legs,  the  presence  of  pain  and  tenderness  to  such  a  tiegree  that  the 
child  cries  whenever  the  limbs  are  touched,  and  the  normal  temperature 
of  the  skin  clearly  distinguisli  this  condition  from  poliomyelitis,  in  which 
disease  norma!  sctisation,  freedom  from  pain,  and  a  cold  feeling  of  the 
limb  atlet^tcd  are  lb  und. 

Prognosis, — 80  far  as  a  fatal  issue  is  concerned,  the  prognosis  is  very 
favorabte.  If  death  occurs,  it  usually  takt^  place  at  the  end  of  one  or 
two  weeks,  and  is  the  result  of  interfen;*nee  witli  respiration,  which  may 
be  caused  w^hen  the  paralysis  is  extensive.  When  in  the  initial  stBge  of 
the  attack  cerebral  symptoms  are  prominent  and  continue  for  some  time, 
the  prognosis  is  grave,  Ttie  prognosis  is  not  so  good  in  the  epidemic 
form,  which  is  much  more  severe  in  ils  jnanilestations, 

A  second  attack  of  Lhe  disease  is  very  rare,  and  when  it  occurs  it 
usually  conies  a  few  days  aller  the  original  attack,  and  manifests  itself  by 
an  increase  of  the  existing  paralysis*  The  paralysis,  as  a  rule,  will  not 
increase  when  it  has  been  stationary  for  twenty-four  hours*  The  tendency 
of  poliomyelitis  is  for  a  time  to  improve.  Some  of  the  limbs  afte(*ted 
recover  in  tlie  lirst  few  days,  but  if  the  paralysis  persists  longer  perfect 
recover}*^  is  rare.  When  then^  is  no  improvement  after  six  or  eight 
the  probaJiility  is  that  entire  recovery  will  never  take  place,  al- 
ujider  proper  ti\?atnient  slight  iniprovemi^nt  may  go  on  for  years. 

We  must  remeraJ:>er  that,  even  when  untreated,  a  case  of  poliomyelitis 
is  very  apt  to  iuipnjve  for  one  or  two  months  quite  rapidly,  then  slowly 
tor  two  or  three  months,  and  after  a  stationar>^  period,  contractions^ 
looseness  of  the  joints,  and  malpositions  may  begin  to  be  evident  and 
may  increase  uidefinitely. 

When  proper  treatment  is  ciirried  out,  tliu  prognosis  is  much  more 
favorable,  and  the  period  of  possible  improvement  can  be  extended  tor 
some  years.  Accordhig  to  Bradford  and  Lovett,  there  is  certainly  no 
li*g,  however  wasted  and  contracttHl,  that  is  not  amenabte  to  some 
improvement  by  operative  or  mechanical  treatnienL 
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TREATMENT. — The  treatment  of  poliomyelitis  by  meati*^  of  drn^  ha 
produced  suffi  unsatisfactory  results  iimi  it  may  be  said  to  he  useless. 
At  tlie  onset  of  Uie  attack  the  bowels  should  be  freely  moved,  and  con- 
vulsions, if  present,  should  be  treated  symptomalicaily,  as  de^:ribed  rm 
page  914 

Aithtmgh  we  know  of  no  rational  means  of  treatlni^  the  primary 
lesion  of  poliomyelitis  anterior,  we  know  that  the  results  of  this  lesion. 
as  sliowu  by  paralysis  of  the  muscles,  are  such  tliat  the  paralysis  stiould 
be  treated  at  once.  The  indication  is  to  combat  the  mpid  atropiiy  whidj 
is  part  of  the  disease,  and  h>  prevent  its  incri*ase  ajid  its  later  resiilb 
from  proceeding  io  a  degree  which  would  interfere  with  aubsequenl 
repair.  To  accomplish  this,  the  alTected  limb  stiould  be  supporle*!  in  a 
normal  ptjsition  and  carefully  guarded  against  the  stretehnig  of  joirila, 
ligaments,  and  muscles.  In  addition  lo  tlus,  afler  an  irderval  of  two 
weeks,  gentle  massage  and  ttie  faradic  current  applied  live  or  Uni  minutes 
at  a  time  at  least  four  or  five  jimes  a  week  are  indicated  to  keep  ttie 
aflected  muscles  in  thi^  best  possible  condition  and  to  combat  the  atrophy 
wiiich  to  a  greater  or  less  degree  oeciu^.  The  regular  apfjlication  of  heat 
is  also  found  to  i)e  useful  where  the  limb  is  cold*  The  muscles  are  mucli 
less  likely  to  contract  and  deformities  to  result  in  properly  supported 
limbs. 

The  later  manifestations  of  club-foot  and  ottuT  deformities  should  be 
dealt  with  by  the  or!hopa?djc  sui^on.  Tenotomy  and  the  transplaida- 
tiou  of  tendons  an*  lA'  henelit  in  many  severe  cases. 

The  following  case  and  Fig,  HJ-i  represent  poliomyelitis  in  a  Kirl  nine 
years  old : 

Shr-  was  perfectly  well  ii|>  to  the  limp  of  nn  ultack,  which  cutme  on  ?«dilenly  An4 
wiUidut  kiinwii  ciiusM.  ^iw  wm  sjutt  to  havo  fiillen  wJiiUi  liln*  wn^  \iUyin^,  but  uu 
injury  uf  the  leg  ecmk!  be  detected,  iiUtiou^h  she  was  ciLit*fully  exmniiH^il  un4vr  rlh**r. 
The  exact  date  of  the  jiltju^k  w^t^  iitit  loiawn,  but  it  wae  not  receiiL,  Her  p!ner!tl 
he^lfh  w;v*  rpport^d  tn  havi'  been  ver)'  \^<md,  and  »ht*  &tei«ined  f(«  lie  liri^ht  mentally* 
She  wnfe!  Wfll  dpvHluped,  ujiil  imd  i*  pHw]  t*Avhn\  Ntjlliir»if  Jihnt»i  uud  h^ul  In-en  dHl**tl»*(J 
on  phys^iful  eXiiTiiiriiiUim  *if  Hie  hiuits,  thontx,  sdMltuneM,  iir  nlht'r  iir>?Hiis,  Thi^  e**'^ 
waM  reguliir  and  t>t  jfijiid  :^lren]»?1h.  The  led  leg  shtiweil  nin^idcnibhr  Hlrt»pliy,  l»*^inif 
4*37  em*  (Ij  inehfs)  smaller  tlian  the  H^hl  in  fhe  ciilf  wiid  2Si  vui.  (1  ineh)  in  Ww 
thtich^  The  h*g  was  sninewhut  cynnolk,  ami  wtis  etiUl  to  tho  h>ui'li*  Ther»'  wtin  marki-t] 
weafcriCBs  nf  the  miiseli^s  l>elow  the  knee,  espHdally  the  exteiism^s  iif  Ih**  r««*t  ami  »*f 
til*'  hjes.  When  she  wtuf  lyUig  hi  hetJ  On*  ni*iv*»nn'jUs  rd'  Ihi'  Iht^h  \vt*n*  [M-rforuH-d  witli 
isonje  strength*  On  Wiiikinjf  Jihr  rtilideil  the  1#-k  tnihvard.  s*i  Ihal  lit**  TihiI  wn>  at  n^ht 
aniirles  with  the  lint!  t>f  tnolimi,  juid  aho  iin^^iu]  Uie  Ikoh,  Tin*  ji>rnts  iv«*rt*  rnn-ij 
inovidjle.  Xothiiig  iiimtjrmiil  hnd  I  wen  detected  in  eiinnei'ti«in  wiUi  Uie  ^eLfi(\  wbirh 
presented  the  condition  of  a  runvable  lateral  curvature,  dutJ  to  tlie  >«hor1eniu{r  uf  ibi* 
afreet ed  k^.  As  the  prinniry  lesion  prnhahly  ricturred  sonn-  y»':in5  pn'viously,  the  pmc- 
nosis  was  Iwid  us  lo  t-ompleh?  rei'tntjry  *tr  inueh  hnprovemenL 


Fijf.  191  apreseuLs  a  ^irl,  two  and  one-half  yeai's  old,  who  Imd  an 
alLack  of  poliornyelitis  anterior  of  the  ahdoniinaJ  muscles. 


necQiiipaTiifMl  by  Kifccb  lever,  followed  in  three  days  by  complete  paralysis  of  the 
muHPlf^s  of  the  upptr  and  lowt*r  extremiti**?*  of  fh(^  body  arid  uf  th**  head.  The  amis  and 
h*^;id  SI  Kill  recoven'd.  i^he  was  unable  to  ait  up  alonf,  and  the  abdominal  muscles  were 
pjiralyzeil  to  f«iIi  an  extent  nu  the  lefl  side  Ihat  they  wen^  Daceid,  bulged  out,  and  did 
ofd  read  normaUy.  The  left  1*-^  was  prrfeetly  flaccid.  The  knee*jerkJ3  were  abeent. 
The  syrfare  temperature  was  diminbh*^d,  and  there  was  atrophy  of  both  legs*  Under 
treatment  with  electricity  and  massajjre*  r<jmplete  recovery  iook  place  in  this  case. 

Fi^^  105  represents  the  condition  of  flail  leg  following  an  attack  of 
poliomyelitis  ^interior. 

A  br^y,  stx  and  nne^balf  yearg  f>lfl,  was  uppikrently  healthy  at  blrtb*  and  had  never 
had  any  illneija.     When  \\t*  Wius  une  year  idd  ho  was  noticed  lo  have  some  motor  dis- 
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►  of  fltv  lull  l*^.  f>ii  AKiMii'tfHitif>ii  i»f  tliff  Wf  whi^li  hi*  Wa-  Iwo  aiirl  a 
|CRff«  old  Cbe  wawhe^  ti^iniMfnituiv  wfi$  fotind  U)  ht^  ^innnbh«?ii,  Ihn  k.iiL«tf*jerk  wus  ali- 
utiil  there  Wfts  nii  iitroiihy  i>f  5  cm,  (2  inebesi)  «>f  tb^  lhi|fb  unij  6,5  imu  (2^ 
i|  of  the  caiL  There  was  abii  S.7  cm.  (11  ttiitlu^)  shorl«iiiri|r  iu  thv"  lt?|r.  The 
cMld  walked  with  n  marked  Hmp  of  lltr  left  Irg.  luu!  there  was  th«^  i^nditiou  of  fUitU 
jomi  in  his  I«d1  kii««*  and  atit^t^^.  This  was  m  l||ikml  case  nf  the  ^ptM^amnea^  f>rpFf«uM 
in  Ili«  advanced  siM^gm  uf  a  ^vert^  4^ise  *>t  poliomjftlitb  anteHur. 


T!jh  child,  a  ^rl  of  Hve  yesirs,  wsis  weli  ajid  slrua^'  until  al»oiil  \wr  (liird  jiHir, 
when  she  had  an  altm-k  of  whoiJinn^-coufh,  During  I  his  uHiiek  &h^  alsct  had  siiiiki 
othtT  illness t  which  wa.^  eharndenied  bj  fever  and  p;iiti  hi  lh*»  hart.  Th«*  hi^s  of 
power  of  her  le^  daleti  from  this  time,  and  i*  said  tti  huvi-  li^m  lemdnal  Sht*  wasj 
tmrlj  wel!  deTelop**d,  and  tlje  paralysis  had  afTected  hoth  U'irs  huH  thigh?  »is  well  as  th« 
peons  and  iliac  mnf^cle??,     Tliere  wsis  marked  atrophy,  and  the  reflexes  wem  «l»»««i]t. 

The  limljs  wer^  hi- Id  upaK  and  wer<»  flaccid.  If  Uie  casm*  haxl  been  ime  uf  tfrrtiriil 
paralysis  lht*re  would  havr  lw*fit  in  phice  of  this  flan-id  inndition  n  mntraction  *tT  |||^ 
adducfor»  fit  the  Ihiifh,  xvliich  would  havt;  Jiefn  apt  to  hold  the  \hnbi  dtisely  tri^*t*tiier. 
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Fig,  196  represents  a  boy,  eleven  iliuI  a  half  years  old,  willi  talipes 
equinus  following  acute  poliomyelitis  anterior. 

The  imterior  jmriion  of  the  foot  was  flexed  at  a  sharp  nntrle  at  Die  medio^tar^al 
joint.  Til**  foot  cfiulil  bt?  prt^lly  h**nt  lo  a  righf  anglt%  hn\  not  beyorui  Tenso  bands 
of  plantar  fascisi  fould  be  ffll  whtm  I  he  fool  was  stmigliteiied  out,  but  it  could  be 
brouirhl  into  position  by  Hw  nse  of  (Considerable  force.  Thi^  ledg-th  f>f  the  le^s  wajs 
pquaL  There  was  1  cnu  (about  f  iiuh)  atrophy  in  Ihe  riphl  calf  and  (J*6  cm.  {[  inch) 
of  the  ri^bi  thigh. 

This  t^ondltlon  nf  talipes  equinus  resuttad  from  a  (^otitnicliun  of  the  fleiior  miiicles 
following  an  attack  uf  infantile  paratjsii^. 

PAHALYSIS  CAUSED  BY  CARTES  OP  THE  SPIKE. 

in  cases  of  paralysis  caused  by  ( aries  of  the  spine  the  lesion  is  essen- 
tially a  compression  of  ilie  cord :  this  is  usually  slow  in  its  progress,  and 
is  not  apparently  a  true  intlanvniation  even  in  the  b*^nning.  The  condi- 
tion resulting  from  compression  ocfurrin^  in  the  course  of  caries  f>f  the 
spine  niay  be  found  in  any  part  of  tlie  eorcL  It  is  most  frequently  met 
with  in  disease  of  the  dorsal  region,  tliough  it  may  occur  in  the  cervical 
and  lumbar  regions.  In  caries  of  ttie  spine  Ihe  compression  of  the  cord 
is  nut  olten  the  result  of  pressure  from  the  verteline,  but  usually  is  caused 
either  by  an  abscess  in  the  vicinity  of  the  diseased  vertebne,  or  more 
commonly  by  a  Ihickening  of  the  meninges. 

ETioLoca%— When  the  lesions  of  the  cord  are  of  any  considerable 
extent,  ascending  and  descending  secondary  degenerations  follow  after  a 
time.  If  the  process  ceases,  it  leaves  a  certain  anumnl  r>f  sclerosis  of  the 
cord  at  the  seat  nf  the  disease.  This  may  b<^  very  slight,  or  the  cord 
may  be  considerably  reduced  in  size  and  yet  may  transmit  normal  ner- 
vous impulses. 

Symptoms.^ — The  onset  of  the  disease  is  sonu^inies  tpiitr  sudden,  but 
more  frequently  it  is  gradual  The  symptoms  varj^  according  to  the  part 
of  the  cord  which  is  alTected. 

When  the  lesion  is  in  the  dorsal  or  the  lumbar  region  tiie  onset  is 
represented  by  numbness  and  weakness  in  the  legs.  This  is  quickly  fol- 
lowed by  a  {Kinilysis  which  may  become  com|dete  hi  a  short  lime. 

If  the  lesion  is  below  the  level  of  the  sixth  dorsal  vertebra,  the  legs 
alone  are  aftected ;  if  on  a  level  with  this  point,  the  abdominal  nmsdcs 
are  in%*oh*ed.  Sensaiion  up  tn  nearly  Ihe  levtd  of  llic^  lesbm  may  l)e 
diminished,  or  even  lost  entirely.  In  regions  above  the  lumbar  erjlange- 
ment  tlie  ndlex  reactions  ar<.*  exaggerated  and  ankle-clonus  so<ni  a[ip**ars. 

When  tlie  disease  affects  the  cervical  enlargement,  or  any  portion  of 
the  cord  ab(3ve,  all  the  extremities  are  apt  to  be  paialyzed.  In  severe 
.pases  there  will  be  retention  of  urine,  ^^ith  subsequent  incontinence. 
The  bt>wels  are  usually  constipated,  but  iticontinence  of  faeces  is  some- 
times prt*sent. 

In  lesions  of  the  lumbar  enlargement    the    knee-jerks  will    be  lust. 
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Tniphif  changes  in  the  hmbs  are  nut  marked,  bnl  the  inusel4*s  ;iri>  SDine- 
whal  wasted,  and  rigidity  may  develop.  Bed-sort?s  are  apt  to  fonii.  The 
reaction  of  degeneration  is  not  |>resent. 

The  eharat^teristic  feature  of  lesions  in  the  dorsal  rc^gion  caused  by 
carifs  of  Uic  spine  is  a  parai)le*Ha- 

DiAdNosis, — The  disease  is  to  be  differentiated  from  palioniyetitis  ant»> 
rior.  in  which  monople|ria  is  mon*  coninion  than  parapk^gia,  and  in  which 
ilie  retlexes  an*  Inst  and  tiie  I'oactiun  of  degeneration  is  present,  [ti 
addition  to  this  means  of  maldni^^  a  ditferential  diagnosis,  the  absence  of 
initial  fever  and  prodromata,  of  disturbances  of  sensibility^  of  paralysis 
of  the  spiiinctera,  and  of  a  tendejicy  to  bed-sores  in  poliomyelitis  anterior 
is  of  great  aid  in  diffeiH^ntiating  it  from  the  ni^sults  of  caries  of  the  spiiie, 
where  rigidity  of  the  Hmbs,  increased  reflexes,  and  contractures  are  pronii- 
nent  syniptoms. 

The  differential  diagnosis  froiii  cerebral  paralysis  is  mort^  dilTicull,  as 
the  condition  of  the  limbs  is  similar  in  both.  The  diagnosis  is  made  by 
the  absence  of  all  cerebral  symptoms,  and  by  the  presence  of  such  spcciid 
symptoms  as  rigidity  and  prominence  of  the  vertebrte  in  caries  of  the 
spine. 

Prognosis, — The  prognosis  is  irr  general  faTorablo.  A  certain  number 
of  cases  reniaiii  uncured,  but  nearly  all  recover  under  treatment,  althou^di 
the  condition  may  persist  for  months. 

Treatment. — The  tn^atment  of  these  eases  is»  as  a  nde,  h>  be  di ret  fed 
to  Llie  caiies,  and  consists  essentially  in  perfect  rest  on  a  aH^tangolar  bi-d- 
frajiie.  Massage  and  electricity  are  sometimes  of  assistance  when  applied 
to  tlte  paralyzed  limbs.  Forcible  correr-tion  of  the  deformity  has  the 
effect  in  many  cases  of  improving  the  paralysb,  Whejj  no  impruvemcul 
occurs  after  several  months,  lamiiieetomy  may  be  ronsidered. 

OBSTirrRICAL  FAIlAIaYmB. 

By  obsletrical  paralysis,  or  pftraltfm^  of  fh'  nett-brtnu  is  meant  that  form 
of  peripheral  paralysis  which  occurs  during  the  delivery,  and  which,  as  a 
rule,  aiTcfts  Ihe  Que  or  one  of  the  extremilics.  In  this  sense  it  is  In  be 
separated  from  injuries  lo  the  brain  and  spinal  cortl  which  an:*  pmcturt^d 
during  the  deliver), — in  fact,  from  any  paralysis  of  central  origin  whicii 
may  occnr  in  intra-uterine  lifiv  either  befon.'  or  at  the  Hme  of  delivery, 

ErioLoin-  AMt  t*ATHountT, — The  cause  of  tiiis  rorni  of  pt»ripheral  iianiiy- 
sis  is  most  often  traction  made  upon  the  tiead  of  the  chiltl  during  delivery, 
thus  prndncing  a  direct  injun^  to  Ihe  nerves,  n^snUin^^  either  in  pn^ftsurf* 
or  stretching  of  I  lie  ner\'es,  and  in  some  cases  in  a  rupture  ai'  tlu*  hm 
upper  roots  of  the  brachial  plexus.  Although  Ihis  form  of  |ianitysiB  has 
been  known  in  a  number  of  cases  in  rr/sult  Irom  jjressure  by  the  fon*ep9 
during  ihe  deli%^ery,  yet  it  has  also  been  niel  with  after  an  appamntiy 
normal  delivery,  where  tlie  pressure  did  not  seem  to  be  especially  severe 
or  prolonged. 
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When  thf?  nervos  of  the  fare  are  affected,  the  rt.^sulting  lesion  is  supposed 
to  be  from  an  injur)'  of  Hie  fai'ij:il  nen'e ;  and  whon  Hie  arm  Ls  affected, 
the  lesion  is  supposed  to  be  an  injury  of  the  brachial  plexus  or  of  the 
iierws  in  tlie  lower  part  of  the  nt^ck.     As  a  rule*  the  lesion  is  of  one  arm. 

Symptoms. — A  paralysis  of  this  fono  usually  becomes  apparent  iinnie- 
diately  after  birth,  but  may  be  delayed  for  several  weeks.  When  the  face 
is  afTectod,  it  is  due,  as  a  rule,  to  an  injur)^  of  the  seventh  nerve,  thuspro- 
tiucing  a  fjoriplieiul  facial  pamlysis.  The  peripheral  form  of  facial  paraly- 
sis is  distinguished  from  ttie  central  in  that  in  the  former  all  three  branches 
of  the  seventh  nerve  am  apt  to  be  aflected,  while  in  the  latter  form  only 
the  fower  two  branches  are  involved.  In  tlie  peripheral  form,  therefore, 
the  eye  on  the  aflfeeted  side  cannot  be  closed  entirely,  causing  the  condition 
known  as  l<i(/ophfhalmm,  and  thert^  is  inability  to  wrinkle  the  muscles  of 
the  fon^head  on  the  alTected  side.  In  facial  paralysis  of  central  origin  the 
nuiscles  of  Ihe  forehead  are  not  affected,  and  the  ability  to  close  tlie  eye 
is  but  little  decrt^ased. 

Where  the  i>aralysis  affects  an  arm  it  hangs  lifeless  by  the  side,  with 
the  palm  turned  baekwai^  and  the  fuigers  oil  en  flexed.  The  lingers  and 
forearin  may  be  moved,  but  the  movement  of  the  upper  ami  to  any  extent 
is  lost. 

Diagnosis. —This  fonji  of  paralysis  is  to  be  diagnosticated  from  cere- 
bral paralysis  by  the  absence  of  increased  reflex  irritability  and  by  the 
distribution  of  tlie  paralysis*  In  the  cerebral  form  all  the  nmscles  are 
affected  ;  in  ttie  peripheral  form,  ufdy  individual  uniscles,  according  to  the 
extent  ajid  location  of  tlie  lesion.  It  is  doubtful  whetlu-r  paralyses  of 
sjjinal  f»rigin  occur  in  the  early  days  of  life. 

Cases  of  paralysis  of  the  arm  in  tlie  new-boni  slioulrl  also  be  diag- 
nosticated from  surgical  injimes  represented  hy  fractures,  dislocations,  and 
separation  of  the  epiphyses. 

Pkohnohis.— The  prognosis,  so  far  as  the  face  is  concerned,  is  very 
good,  as  the  paralysis  in  tliese  histances  may  last  but  a  short  time.  We 
must,  however,  be  somewhat  guarded  in  tlie  opinion  which  we  give  con- 
cerning these  cases,  as  in  some  instances  the  jjanilysis  does  not  disappear 
and  the  muscles  of  the  face  are  lefl  irrepambly  hijorc^d. 

In  rej^d  to  ttie  |>aralysis  of  the  arm,  in  severe  cases  the  prognosis  is 
generally  unfavorable,  especially  if  marked  improvement  does  not  soon 
occur,  and  ordinarily  wtien  improvement  takes  place  it  is  very  slow.  Mrjst 
of  these  cases  mn^er  recover  completely,  and  even  pailial  recovery^  sliould 
not  be  expected  for  a  immberof  years,  Stiortening  of  the  arm  is  marked 
in  tlie  later  histor>'  of  ttie  severer  crises. 

Treatment. — Electricity  ami  massage  should  be  begun  alter  two  or 
three  weeks  and  may  have  to  be  contiimed  for  a  long  period.  Continu- 
ously applied  for  a  number  of  years  they  are  a  very  imporiant  i>art  of  Itie 
treatment  of  these  cases,  and  counteract  the  atropliy  of  the  muscles  from 
disuse,  which  must  necessarily  take  place  to  a  greater  or  less  extent 
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The  following  c^ise  is  illustrative  of  tlie  effects  of  obstetrical  pamtygis: 

A  hoy,  two  years  old,  wiis  healthy  i\t  birlli.  titit  lb**  irtlH>r  wiis  iiistrym*MitaL 
^wh^n  lie  was  Ihree  days  old  it  was  found  tliat  hh  Iftl  Jiim  was  swolli^n*  He  wn»  \iM 
seen  at  the  hosspital  wheji  he  was  &i?ven  vv<4^kft  otd.  At  that  tirne  he  wa5  a  hie  tr»  Tiiot^ 
his  fingers  and  wrist»  but  held  his  arm  with  thi^  t-\bo\v  straight  tn  Uje  sid*^  and  Ih** 
hand  pronated.  At  the  age  of  two  years  he  was  able  to  make  ^li^ht  movements  *tf 
fleJEK'n  of  the  eltK>w  and  Hlijrht  contractions  of  the  dpttoid.  l*tider  the  iis**  of  eli?c- 
Irhiity  he  showed  gradual  iuijirovemcnt.  He  eould  grasp  objecbs  fairly  wi*ti  with  hw 
left  hand,  could  (lex  the  elbow  completely,  and  could  raise  hii^  hand  and  foreunn  as  far 
as  the  nipple.  He  could  raise  hh  right  arm  with  ease  to  his  head,  hut  could  not  rni^e 
the  letl  hand  farther  than  the  lower  part  of  the  client, 

NEURALGIA. 

Neuralgia  is  a  functional  atlection  of  the  sensory  fibres  of  the  periph- 
eral nerves,  represented  by  pain.  Neuralgia  is  rare  in  infancy  and  early 
childhood*  It  may  occur  in  very  dilferent  loimlities,  and  may  be  rvpn*- 
sented  by  inlercostal  neuralgia  or  the  various  milder  forms  of  flitliitg  pains 
in  different  parts  of  tiie  body. 

Sciatit^a  is  a  fonii  of  neuralgia  which  may  occur  in  childrt^n,  ana  is 
characterized  by  neural^'ic  pain  and  tenderness  in  the  course  of  the 
sciatic  nen^,  especially  at  its  point  of  exit  fiioin  I  he  jiehis. 

In  !nost  cases  of  neuralgia  teinpomry  relief  from  Uh'  pain  can  be 
obtained  by  the  use  of  phenacetine.  It  can  be  given  in  doses  of  0.O6 
to  0,3  gramme  (1  to  5  grains)^  according  to  the  age  of  t)ie  child*  lis 
eitects  should  be  guarded  by  giving  bi^ndy  and  water, 

EPIPHYSEAL.  HYPBR^nsilA   (Growing  Paina). 

During  the  period  ol  middle  ciiildhood  children  at  times  complain  of 
pains  in  their  limbs,  especiatly  tiie  legs»  In  some  cases  thc^e  pains  are 
probalily  closely  associated  with  nmscular  rheumatism,  since  they  may 
also  occur  in  the  j<iints. 

These  indetinite  pains  are  usually  spoken  of  as  ''  gromnf^  pairm,*'  hut 
should  be  distinguished  from  rheumatism  by  their  slight  and  evani-Sffiil 
character  and  by  their  lasting  perhaps  only  for  a  few  niiniites  or  liour^. 
They  are  supposed  to  be  induced  by  fatigtie  and  to  be  in  some  way  mn- 
nected  with  hypera^niia  of  the  epiphyses  in  the  process  ijf  their  develoi^- 
nient. 

HYDROCEPHALUS. 

By  hydrocephalus  is  meant  an  accumnlation  of  serous  fluid  in  the 
cmninm.  This  may  occur  either  in  the  subaraclinoid  sfjace  {rxirrnni 
fit/ffrocvphfdus)  or  in  the  ventricles  (inlenml  hifdrocephAilm), 

When  the  acemnulation  of  lluid  represents  the  only  pathological 
condition  present  the  term  primary  hydroceidiakis  is  used,  while  where  il 
follows  in  the  course  of  other  diseases  il  is  termed  secondary.  Hydn*- 
cepiialiis  may  also  be  acute  or  chronic,  congenital  or  acquired* 

Acute   Hydrocephalus. — ^ETiOLO<iY. — ^Acute    hydrocephalus    nxay    lie 
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either  exlernal  or  inttTnal,  and  is  usually  a  oomhirialion  of  both.  11  is 
generally  sudden  in  its  unset,  and  wliile  in  sonie  eases  it  may  be  idio- 
paHiic  (inminf/Um  i^erom)^  in  most  cases  it  is  seeondary  ta  a  number  of 
conditions,  sueh  as  cardiac  disease,  pertussis,  rhaehitis,  neoplasms,  tumors 
in  the  posterior  fossa,  acute  inllamniatory  processes  in  the  brain  and  its 
meninges,  and  acute  febrile  diseases,  such  as  typhoid  and  pneumonia. 

Symptoms. — The  amount  of  ikiid  in  these  acute  eases  is,  as  a  rule,  not 
large,  90  to  120  c.e.  (3  or  4  ounces),  and  Iht?  symptoms  are  those 
whieh  arise  in  meningitis  when  there  is  increased  inlracranial  pressure, 
such  as  unequal  pupils  with  slu^ish  reaction,  optic  neuritis,  rarely  con- 
vulsions, and  cerebral  paralyses,  wtiich  are  seldom  severe  or  lasting.  In 
mild  eases  recovery  may  take  place  in  a  few  weeks,  but  in  the  more 
severe  forms  the  increased  intracranial  pressure  may  prove  fatak 

Both  the  congenital  and  the  acquired  varieties  of  external  hydrocepha- 
lus are  so  rare  that  they  need  not  be  more  than  mentioned  as  possibly 
occurring  in  certain  congenital  malformations,  in  atrophy  of  the  brain 
(htffirofxphalm  hi  vaeuo\  and  following  cerebral  hemorrliage. 

The  general  shape  and  circunite reduce  of  the  head  in  infancy  and 
childhood  vary  normally  in  the  individual  to  a  considerable  degree.  On 
the  other  hand,  when  these  variations  in  size  pass  a  certain  limit  or  are 
combined  with  certain  nervous  phenomena,  they  have  a  distinct  put  ho- 
lexical  signifitance. 

Chronic  Internal  Hydrocephalus. — The  chronic  internal  variety  of 
hydrocephalus  consists  of  a  transudation  into  the  cerebral  ventricles. 
It  may  be  fon^feniUtl  (intra-ulerine)  or  at^ffmrtrl  (extra-uterine).  It  may 
follow  an  operation  for  spina  bifida  or  be  produced  mechanically  by 
intenial  pressure  from  any  cause.  It  may  also  represent  the  tennination 
of  an  acute  intlammatory  process. 

The  chronic  form  of  acquired  internal  hydrocephalus  resembles  so 
closely  congenital  internal  hydrocephalus  that  we  can  consider  them 
together,  and,  so  far  as  the  name  of  the  disease  is  concerned,  the  term 
hydrocephalus  should  be  restricted  to  (1)  congenital  internal  hydrocepha- 
lus and  (2)  chronic  acc|uirt*d  internal  hydrocephalus.  In  other  words, 
tliere  exists  pathologically  a  certain  class  of  efl'usions  into  the  ventricles 
for  whicli  no  cause  is  apparent.  When  these  eftusions  reach  a  t^ertain 
amount  the  resulting  symptoms  art>  quite  typical  of  what  is  called  hydro- 
cephalus, and  clinically  the  term  has  therefore  been  con  lined  to  cases  of 
this  class. 

Pathology,^ — ^The  anatomical  appeamnce  of  liie  brain  itself,  as  a  nde, 
com^sponds  with  and  may  be  accepted  as  the  rt^sull  of  pressure^  by  an 
intra-venlricular  fluid.  Fig.  197,  page  972,  represerds  the  brain  of  a 
child  who  died  of  congenital  internal  hydrocephalus,  and  w^ell  exemplifies 
the  pathology  of  the  disease. 

The  cnn volutions  are  llattened  and  the  walls  of  the  ventricles  are 
much  tWnned  by   the   intra-ventricular   pressurt*,   while   the  ventricles 
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themselves  arc  mtich  dilatecL  lii  ^ome  parts  the  rciHex  is  less  Ihan  I 
cm.  (f  inch)  in  fhickiu^ss.  The  an  muni  of  llniU  m  lliese  cases  varies 
from  a  few  ciiljic  t'entimetres  to  three  or  four  litjHts,  The  lluid  has  a 
speeilic  frraviiy  (if  iiboiii  1004. 

The  earlier  the  liyiirocejihahe  condition  begins,  I  lie  larger  will  the 
cranium  become.  We  therefore  find  Uie  very  lai^e  heads,  as  a  rule,  lo  be 
of  tlie  conj^a^nital  variety.  The  head  is  at  limes  of  such  a  si^e/  a,*?  to  L^use 
dithculty  in  the  delivery,  or  the  iluid  may  coMeet  very  rapidly  afler  birth. 
and  the  head  soon  assumes  the  eharacteristii"  appearance  of  hydroeephalus. 

Figs,  198  and  199  represefd  thu  hydroceplialic  skull  at  three  years  in 
comparison  with  a  normal  skull  of  the  same  age. 

The  face  in  these  cases  of  Ijydrocephalus  remains  about  the  same 
size  as  it  would  be  nomially,  but  usually  looks  uiurh  smaller  from  Hie 
disproportionate  size  of  the  head,  whieh  rests  upon  it  like  a  globe. 

Symptoms. — The  symptoms  of  eon^^^enital  internal  hydrocej>halus  are 
essentially  those  caused  by  pressure*  We  naturally,  therefore,  Gtid  ilie 
fontanelles  bulging  and  fiuctuatinj^,  and  the  bones  thin  artd  fon/ed  oul  of 
position.  The  lempoml  and  parietal  bones  divci^e  as  Ihey  extend  up- 
wardt  wliile  in  the  normal  skull  they  ascend  almost  perpendicularly. 


Ilyilnn't'phaJu'  bmlTi.     W' 


lliirvattl  riiSvirfslly, 


This  is  shown  in  Figs,  198  and  199.  If  the  disease  has  existed  for  scuue 
time*  the  upper  wall  of  Ihe  orbit  be<;onies  Hat  and  the  eyetmlls  protrmit-. 
Thf."  intra-ceitdiml  pressure  «iAen  produces  a  strrmg  collateral  iinMilatiou 
in  Uie  scalp  and  in  the  fun*[ii*ad,  wln-re  the  vessels  a|jpear  like  tort  onus 
blue  cords.     Functional  disturbances  are  numerous,  and  varj^  in  aliiH»st 
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eirt?n'  case.  As  a  rule,  the  rliilflnvn  are  it3iuii(%  l)iit  at  limes,  rveii  in 
marked  tiydroceptialus,  we  find  tlie  inentaj  eonclition  normal,  oven  when 
paralysis  is  present. 

As  the  various  cerebral  centres  beeonie  aifected  by  pressure,  symptoms 
arise  currespondiii^  to  the  parts  of  the  brain  which  are  involved.  Among 
Ihese  symptoms  are  nystajjjmus  and,  tess  frequently,  struljisinus.  The 
pupils  at  first  are  usually  moderately  dilated.  Later  they  become  fixed, 
and  sensibility  to  liglit  is  lost.  The  hearing  lasts  for  a  long  lime.  The 
ability  to  walk  is  interfen^d  vvitli.  t^artial  or  genend  convnlsiuns,  paral- 
ysis (usually  paraplegic),  and  contractures  may  occur.  Pam  in  the  head 
is  oflen  complained  of,  liut,  as  a  rtile,  is  not  so  severe  as  in  meningitis. 
There  is  diiTiculty  in  keeping  tlie  head  ere<'l,  owing  to  its  weight.  The 
digestion  is  often  good,  and  the  appetite  usually  extreme.  The  res- 
piration is  normal  from  adafjtation.  The  pulse  is  usually  not  retarded. 
The  temperature,  as  a  nile,  is  normal.  The  atUpose  tissue  is  often 
abnormally  increased. 

Diagnosis. — As  congenital  internal  hydrocephalus  is  almost  invariid^ly 
attended  by  enlai-geim^nt  of  ttie  head  and  separation  of  the  sutures,  the 
diagnosis  is  not  especially  dilKitnilL  and  is  delennined  by  comparing  ttie 
nieasurenients  of  the  head  wilh  those  of  a  noniial  Jiead  of  the  same  age. 
It  must  be  remcmb(?red,  however  that  hydroce|jtialus  may  exist  with  a 
small  head,  and  that  the  general  stiape  and  circumference  of  ttn'  head  in 
infancy  vary  in  the  inciividual  to  a  considerable  degree.  When,  however, 
these  variations  in  size  pass  a  ceHaln  limit  or  are  combined  with  certain 
ner\^ous  phenomena  they  tiave  a  distinct  pathological  significance.  In 
addition  to  the  erdai-gement  of  the  head,  Ihe  symptoms  of  direct  intra- 
cephalic  pressure  make  Ihe  thagnosis  very  simple, 

Pbogxosis, — These  congenital  cases,  as  a  rule,  die  l>efore  childhood 
has  been  reached,   but   lliey  have  been  known   to  live  to  middle  age. 

tth  usually  occurs  fnjm  some  intercurrent  affection.     Complele  re- 
ver\^  is  very  rare, 

Tkeatmext. — Tlie  treatment  of  congenital  internal  hydrocephalus  has 
been  varied,  but  witliout  marked  success.  When  the  eft'usion  is  not 
and  is  not  increasing,  moderate  prt^ssure  wilh  a  rul>ber  bandage 
to  have  a  favoraJjle  result.  When  the  disease  is  apparently  not 
in  an  active  state  and  is  characlerized  by  a  very  slight  increase  of  fluid, 
aspiration  through  the  anterior  fontanelle  of  a  small  quantily  of  fluid  at  a 
time  has  been  of  temporary  benefit.  The  point  of  aspiration  sliould  be 
2  to  3  cm.  (i  incli  to  IJ  inches)  from  the  median  line,  so  as  to  avoid 
puncturing  the  longitudinal  sinus,  hi  this  way  ihe  condition  of  the 
patient  is  often  rendered  more  satisfactory. 

An  operation  for  chronic  hydrocephalus  presents  no  technical  diificul- 
ties*  Of  course  only  certain  cases  are  suitable  for  operation.  Moderate 
elTusions  should  be  let  alone,  also  those  cases  in  which  a  rudimentary 
development  of  the  bmin  is  suspected.     Cases  where  an  operation  is 
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especially  irifliratpd  are  both  physical ly  and  mentally  roniparativdy  well 
ileveloped  up  to  the  time  when  Uie  enlargement  of  the  eniiiiiun  bi-pui. 
Such  children  should  show  the  symptoms  of  direct  inlraK'miiiul  pnr^ure. 
They  gradually  become  weak-m bided  or  tdiolie*.  They  do  nuf  luam  lo 
talk,  or  they  quickly  foi^et  what  they  have  learned.  They  may  also 
become  totally  blind.  The  power  of  walking  is  interfered  with.  Con- 
tractions and  partial  and  general  spasms  are  of  ordinary  oeeurrt*ni'e. 
Unless  the  pressure  is  speedily  removed,  atrc^phy  of  the  brain  n^sults.  iuni 
if  they  Jive  they  remain  idiots  for  life.  It  may,  however,  be  said  that  no 
brilliant  rt^sults  as  yet  have  followed  the  operative  treatment  of  hviln*- 
cephalus. 

Hg.  2UU  represents  a  case  of  ruOKenital  hydroeuphaluji  in  an  inXaiii 
seven  months  old. 


CXJlJMi-'^utnl  iTitiTTial  hvdrin 


iiu>Tun'*  OJlI. 


II  hatl  always  Iwi.-n  iiurst^tl.     When  it  was  Ivvu  duys  old  it  hail  (^«nvulsi(ms?.     'niffk^ 
weeks  lal**r  it  had  br^nehitia,  and  arcompanjing  Uiis  diseasi'  a  retitrii  of  tli«*  cotirul- 
y^^,    2iyi  sions,  whicii  occurred   as  oHeii    as    six   nr  s»m*ft 

lim<?s  in  tlie  day.  They  were  lix-Ailiii^l  in  Uw* 
left  arm  and  lefl  leg.  Thesf  CiMJvubmns  lostrd 
fiir  three  weebi,  gradually  growl hjr  !•*¥«  s«!Vf!ns. 
There  was  at  ttiis  Umt*  a  certajii  amount  *tt  itili^^ 
tinal  disturtjance,  which*  hnwf»ver,  di&up(>ear«*f] 
later.  There  was  also  a  history  of  a  punili^tit 
dlst  luiriJ*^'  from  the  vnv^  heturr  the  infant  wasi 
addiitled  U^  I  tie  bi).^pitnh  It  cri»?il  out  shurph'  a| 
itilfht.  Tlje  itjeiisureinruils  of  th"*  lir.ld  w»-n'  54J.6 
cm.  (221  iuchei^)  in  circunifen*uc*%  and  3*5.7  irin, 
(14  J  iiirh+*>:)  froiu  ear  tn  vnr  over  thv  rcHrx. 
The  anlerinr  fnulanene  wji^  !nil|:inK.  The  ry*^ 
were  markedly  divergi-ril  and  jtrolrudt^d  fVom  ltw»ir 

Fig*  201  represents  a  child,  five  jvars 

r^inifenitiii  iiitemft)  hydftniejaiAitis.       old,  vdih  ctiroiuc  hydn)cephalus. 

Femiilt,  3  >  itifs  old. 

She  w-ks  ruirsed  by  ht*r  mother  for  over  a  yi^ar,  and  cut  b«^r  dni  bH»th  wbrn  *b» 
was  six  months  old.  S!ie  was  always^  wt*ll  and  slronj^,  but  hi|rh*!em|ie!viL  She  Ixnd 
never  hart  any  fdher  diseam*,  Wh*?n  she  was  five  month?  old  she  fell  fh>m  hrr  mh 
uud  struck  her  head,  hut  it  did  iicilseein  (o  hurt  her  eg  jjec  J  ally.  Her  brad  w;w  nJwayv 
noticed  lo  be  of  a  jiecuJiar  shapia*     When  stitf  was  t^i^hi  inouihs  old  she  fell  out  of  n 


< 


DISEASES  OF  THE   NEHVOtIi>  SYSTEM, 


975 


chair  Jind  wris  stuime*],  b*il  was  [n>t  otherwise  hurt.  She  had  eoiivulaions  from  lini** 
to  lime,  bul  he^-  itiitid  had  ulwiiys  been  hrii^ht.  She  was  ariable  in  hold  up  her  liead 
unlil  she  wfis  three  years  old,  and  hiul  tilwiiys  cfituplaiiieci  uf  mare  nr  les^s  froiilal  head- 
ache. Her  appetite  had  always  heeti  ejti"essiv*s  and  her  ia^ste  far  food  somewhat  pecu- 
Itafv  She  gnidually  grew  slroni^er  atu)  wa^^  bej^lnriing  to  fittenipt  to  walk  when  last  ^een. 
She  slept  well  and  her  ho  we  St*  wert*  rei^uirir.     Her  head  mest^upe^i  57  cm.  {22  i  inches). 

The  following  case  re|>resents  chronic  acquired  iiileriial  hydrocephalus 
ill  a  boy  lour  years  and  eiglit  nioiitlis  oki. 

The  child's  parents  were  healthy  ;  hif^  moltu*r  had  <dtier  healthy  children  .ind  had 
had  no  niiscarriiiges-  Th**  child  had  filways  been  weli.  mcsisle.s  ht*ing  ttie  only  di^ea^e 
which  he  had  ever  hsid,  .41  the  a^fe  nf  six  months,  while  in  the  process  of  cutting^  a 
looth,  he  had  three  convulsions,  from  which  he  reeovel^'d  entirely.  His  uppelile  had 
always  been  capricious,  but  his  digestion  was  jjuod.  His  bowels  had  sdways  been  reg- 
ular* He  had  Uitely  cmne  from  a  malarial  regirni,  where  he  hail  lived  in  ii  rather  daniji 
dwellint?  for  a  yciin 

On  May  (j  he  vomited  twelve  or  Ihirleen  times.  The  vountint,'  ttien  .^lopped,  but 
returneil  later  from  time  to  time.  He  eorn|dained  of  pidn  in  tiisstiunacb,  bad  no  fever, 
and  sometimes  appeared  h^  feel  chilly.  His  bowels  were  constipated*  and  in  the  be- 
ginning  of  the  attack  his  pulse  was  slow.  He  hail  l>een  subject  to  niirhtderrors  for 
some  time  previous  to  this  sickness.  Ttie  vojnilin^  had  lessened  by  May  27^  and  the 
report  of  my  examination  on  that  date  is  as  follows  : 

Pulse  60,  rbylhinical  ;  respirations  rt^yrular  ;  temperature  normal  ;  has  had  ear* 
ache  lately  j  im  discbarge  from  llie  ear  since  In*  was  an  infant  ;  the  examination  of 
Ihe  ear  was  negative  ;  yesterday  morning  he  had  a  general  clonic  convulsion  lasting 
far  some  time ;  his  tongtie  i^  slightly  coated  ;  he  lies  in  an  apathetic  {date  ;  thn^igh 
perfectly  conscious  ;  he  is  losing  in  weight  and  strength,  iind  has  lost  his  appetite  i 
urine  normal.  Nothing  abnormal  is  foujjd  on  exanunalion  of  the  Ihorax  or  ahdoraen. 
The  examination  of  the  eyes,  on  June  15,  showed  that  there  was  much  swelling  of  the 
optic  nerve,  increased  prominence  of  the  retinal  vessels,  bemorrhjiges.  and  n*«uritis. 
The  child  seemed  much  brighter,  and  played  abortt.  His  intelligence  was  perfectly 
good  J  he  had  had  no  more  convulsions  and  no  paralysig,  and  seemed  jierfectly  well, 
except  thai  his  pupils  were  dilated  and  he  was  totally  blind. 

This  cliild  came  to  tjee  me  eight  years  later,  when  he  Wiis  twelve  years  old.  He 
had  been  and  Wrui  at  that  time  perfect  I  y  well.  He  was  a  bright,  well-develuped,  healthy 
boy.  His  pupils  reaete*!,  but  he  had  nev^'r  recovered  Uh  sight.  He  weighed  19.S 
kilograjnmes  (9U  ptmnds).  His  bowels  were  regular  ;  hisi  appetite  wa«  good  ;  his  knee- 
jerks  were  not  increased  ;  his  head  measured  4 J*  cm.  (lt*i  inches). 


THKOMBOSIS  OF  THE  OKREBRAli  SINUSES. 
Etiology. — ^ThrouiboMis  of  Uie  cerebral  sinuses  is  more  frequent  in  in- 
fancy and  early  c  hiklhood  than  in  adult  life.  It  is  caused  by  the  fonna- 
tioii  of  an  ante-niurtem  clot  in  one  of  the  sinuses  of  the  brain.  As  a 
priiriary^  condition  it  is  exceedingly  rare.  It  is  usually  secondary  to  some 
cundilioii  which  has  produced  an  extreme  reduction  of  the  child's  vitality, 
such  as  profound  anaemia,  exhausting  diarrhiea,  or  a  eollectiun  of  pus  in 
any  part  of  the  body,  but  especially  about  tlie  scalp,  as  in  ery^sipelas.  A 
purulent  otoirha'a  is  perhaps  the  most  common  etiological  factor.  U  is 
not  necessaiy  liere  to  do  more  than  refer  to  the  traumatic  cases  of  this 
disease,  la  v^liidi  the  ear  and  the  scalp  are  involved,  as  in  Qacture,  or  in 
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which  the  thrombosis  is  eau&.Hi  by  foinpression,  as  from  a  cerebral  luniur 
The  [lathoJog}'  of  the  scH:ondai'y  rases  includes  tJie  lt?sions  of  the  difren^ril 
processes  whicii  have  caused  the  thrombosis.  The  thrombosis  may  take 
place  in  any  of  tlie  cerebml  siiuist^s,  and  at  times  may  occur  in  Uie  coun^e 
of  a  meningitis.  When  the  thrombus  is  formed,  the  venous  bmncties  ix^ 
hind  the  obstruction  become  distended  mechanicaily,  and  Ihus  ^-ive  risr  to 
capillary  henion*hages  and  softening  of  the  ik>or  of  the  ventricli's.  When 
the  thrombosis  has  taken  place  in  the  neighborhoorl  of  some  inllammator}' 
focus,  such  as  a  purulent  otitis  njedia,  pyaemia  may  result 

Symj^oms, — The  symptoms  whicli  existed  in  cases  in  whicli  ttits  condi- 
tion has  been  tbuml  on  post-iuortem  examination  are  not  such  as  \o  suf* 
fice  for  making  a  dilterential  diagnosis  during  Ufi^  Ix'tween  this  and  oilier 
intra-cmnial  conilitions,  such  as  occur  in  profound  anaemia.  When,  how- 
ever, convulsions  occur  in  an  atropine  rinld,  esjjecially  if  there  has  be«*i! 
chronic  trouble  in  the  ear,  we  can  suspect  the  presence  of  this  conditinn 
after  carefully  difterentiating  all  other  causes.  Casps  of  Ihrondiosis  i*f  th** 
lateral  sinus  may  be  suspected  wtien  tlu:re  are  symptoms  of  a  severe* 
piu-ulent  aifection  follo\vin»jr  a  suppurative  otitis,  \dth  invulvement  of  the 
mastoiii  cells,  and  when  tliere  is  tenderness  over  the  external  jnjrutitr 
vein. 

pROfSNosis. — The  prognosis  is  usually  fatal,  except  when  Ihe  Uu'ijm- 
bosis  occurs  in  the  la  tend  siims  and  can  be  relieved  by  nperatiotL  t^ilt 
mports  the  rt^covery  of  a  boy  ten  years  old  who  had  chronic  oturrhiea. 
followed  by  acute  symptoms  of  fever  and  aural  lenderness.  FolIowiriipT 
ttiese  symptoms,  a  week  later,  lie  had  a  rigor,  and  optic  neuritis  wm 
developed  on  ttie  right  side.  Exploration  of  (he  lateral  sinus  tliseiosed  a 
clot,  ^vhich  Mas  removed,  and  the  boy  reco^i-red. 

The  following  case  of  cerebral  thrombosis  came  under  my  observation 
at  the  infant  hospital : 

An  infant,  iinm  weeks  old,  was  npparenlly  i$(rong  an*!  wpII  up  to  JanuiLn*  16,  wh^ii  tl 
b+'tj^in  to  l*isp  in  weight  By  January  2H  i1  had  lohi  (ivtr  2(M}  |frumm»*^  (6|  aunc**-)  niih- 
fiul  shiiwing  any  iitlnar  Byrnptom  i>f  disease.  By  January  27  it  had  lost  480  |rniniiti*-$ 
(li>  ounces).  Two  days  hiter  it  wus  attacked  with  convulsinns  and  died.  Tlic^  iiitto[Mvy 
slujWf'd  nolliiug  abniirniul  i^xceph  n  capillary  heniurrhai^e  inttj  the  vrnlrldt*^  i-nu:**?*)  b\ 
a  nirmiitMisis  nf  lb*'  straight  cerebral  ?<iniis. 

TJjH  jmthul*jgif*al  (JifitrncisU  in  this  liine  wj*i*  iKiit  nf  a  s^iuu^-tlimiritKisis;  nf  tiudctr^r^ 
mnied  uH^fin*  a  Londilion  which  is  «?xceedingly  ran\  and  iiii^liiniTes  of  whirli,  fstuJdi-Lrd 
by  autopsy,  have  stjldom  been  reported. 

ATHKTOSIS. 

Athetosis  is  a  synnjjtom^  and  not  a  diseasi^,  atui  is  re|m^sented  by  cou* 
linucuis  incoordinate  arhj  thmical  iiHivemenU  of  the  exlreuiiU»^s»  the  fact-, 
and  the  body.  This  condition  may  bt»  acquiivd  or  ron^^nitah  The 
acijuired  form  may  follow  cases  of  J)ejni|)li«gia  or  diplegia*  iu  whirh  evimt 
it  atlects  llie  pamlyised  htnbs,  t'ertaiti  rases  of  acquirt^t  athetosis  iM*rti 
without  any  accomjjanyiii^  paralysis,     in  ccjUKenitai  alhetosis^  aud  tu  Hi4 
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tcqutrt^H  fnnii  without  paralysis,  Uie  sympionis  ustiaily  begin  in  the  first 
year, 

pATHOLf>tiY. — The  patliological  condition  which  exists  hi  eases  of  athe- 
tosis is  supjjosed  lo  be  a  ehronir  cerebral  irriiation  in  the  neighborhood 
of  Hie  basal  j?an^'lia  and  in  tlie  internal  capside.  The  condition  as  we  see 
it  t'linirally,  llier*elure,  h  wholly  a  syrnplfjni  of  Sfjuie  organic  lesion  of  tlie 
hnuiL 

DiAt^NOsis,' — The  diagnosis  of  tif^ffinrrd  (fihihma  in  niade  by  ilie  charac- 
ter of  the  movements.  These  are  ('*>rjihinons,  and  an*  distinguislied  from 
Ihose  uf  chorea  by  being  vernjicular  and  less  spasmodic* 

Ttie  diagnosis  in  cases  of  vom/iwfnf  ttthtioKtA  Is  nnt  ditTienll,  as  in  no 
other  disease  does  an  infant  present  at  birth  these  pecniiar  niovetnent^ 
and  this  grotesque  form  of  Hexion  and  eKtension  of  the  fingers  and  toes. 
The  disease  railed  mnf/n}ihrl  vhorm,  in  which  involuntary^  arhytfnincal 
movements  exist,  is  dislingiiished  from  athetosii^  by  tlie  cliamcler  of  the 
movements,  which  in  the  former  resemble  those  of  ordinary  cliorea. 


Cf  I N . .  1 1  i  r  i  L !  f kthetnfilg.    FemAlc ,  2  f  ears  olA* 

Prognosis, — The  prognosis  of  athetosis  in  regard  to  recover}*  is  nn- 
favorable,  So  far  as  ttie  general  health  is  concerned,  the  individnal  may 
develop  fairly  well  and  may  live  for  years. 

Treatment. — There  is  no  known  treatment  which  has  proved  lo  he  of 
benefit  in  ehihlr**n.  As  they  grow  older  the  training  of  the  atTecled  limbs 
maybe  undertaken,  but, as  a  nile,  the  results  are  unsalisfaclorj%  Massage 
and  elect ricily  luive  jiroved  to  be  of  im  valne, 

Fijf.  202  mprerterib  i^oii^enitiil  anvelosb  in  a  ^iH  two  yeart^  o!d»  Slif  never  hail  tuid 
any  acute  flisea^e.  She  wwi*  liorn  ailer  a  normal  labor,  aiul  hinJ  recftivf^d  no  subsf^e^iueiit 
injury.  She  hiu!  tievi^r  talked  tir^r  dimwit  nindi  Inlfros^t  iii  hi*r  suiT*>ufu!irigs,  iiur  Imcl 
she  ]y^u  able  to  sit  up  (*r  In  (hi  u|>  h*'r  head  witljoiil  ^uppriH.  The  bowids^  hud  always 
been  ri:»|riiJar  ntul  tlie  apjMdile  gfUMl.      She  was?  well  developed  jind  well  iitHirT!^b»*d. 

The  di»efi3(?  was  chjiraH**ri»ejJ   by  I  he  conlinual   itifi»<5rdiniite  HrhytbiiiieaJ   niiive* 
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m^fits  of  Ih*^  heat],  Jrunkt  eiulI  extremiiies  j  tb<?He  riiovcraentij  were  *iften  quil^'SpM 
There  vver«?  ion^^lant  flexion  and  exleiision  of  Ihe  Jiamls  im(\  firigeris,  Ijie  fiiijferi*  at  times 
being  bent  hafkwanl  and  ti^s^umini^  most  irmteaqui.-  posiitiDns,  Thit*  j>ljHiii>meD*>n  was 
also  seen  in  the  toes.  The  expi^iisioTi  of  the  face  was  not  that  of  ordinary  inteHig^iK'e, 
The  refleiPBj  on  aecount  of  the  resistance  of  the  child  to  exami  nation «  nonld  not  tie 
determined.  She  was  usually  irritnliie,  bni  occasionally  smiled  alighUy*  ami  t/iok 
some  slight  notice  of  those  wtio  were  near  Jjer. 


INTRA-CRAKIAL,  TUMORS, 

ExiOLOfsY. — In  infancy  aiid  early  (4iildhood  tujnors  of  aiany  \-arietj€» 
may  occur  in  the  bmn  and  its  nit^nintcus.  The  most  common  form  nf 
intra-cranial  tumor  b  lubertmlar,  Thu  next  in  frequency  are  glioma, 
sarctjnia,  anci  ^lio-sareoma.  The  other  varieties,  such  as  carcinoma, 
lipoma^  myxoma,  and  teratoma  are  ver}'  rare ;  syphilitic  gumma,  which 
is  so  frequent  in  adults,  k  exceedingly  rare  in  infancy  and  early  child- 
hood. The  parasitic  cysts  in  tlie  brain  wiiich  occur  quite  frequently  in 
irnlividual-s  in  other  parts  of  the  worlds  especially  in  Germany,  are  seldom 
met  with  in  this  coantry. 

These  tumors  may  be  either  of  intra*  or  extra*ulerine  origin.  Of 
these  the  tubercular  is  the  most  common* 

Pathology, — ^The  tuhrreular  tumors  of  the  brain  or  its  meninges  are, 
as  a  rule,  secondary  tn  a  tubercular  growih  in  some  other  part  of  the 
body^  or  to  tubercular  disease  of  some  part  of  the  skull,  such  as  the 
orbit  or  ear.  These  tubercular  tumors  may  be  single  or  multiple,  Uie 
latter  being  the  more  common  variety*  They  may  be  found  itt  any  part 
of  the  brain  or  its  meninges,  and  occur  with  especial  frequency  in  tlie 
cerebellum.  They  may  vary  in  size  from  a  small  collection  of  miliar}^ 
tubercles  tf>  much  lai^or  masses.  When  one  or  more  cheesy  masses  of  a 
tuben^uhu-  nature  are  found  in  diflerefit  parts  of  the  bniiu,  the  condition 
is  railed  solitary  tubercle.  The  glmnutin  grow  most  frequently  in  Uie 
white  substance  of  the  braui,  but  sometimes  develop  in  the  gray  matter. 
According  to  Starr,  they  grow  less  rapidly  than  sarcomata,  and  never 
involve  the  membranes.  They  are  usually  primar>%  but  may  develop 
secondary  to  glioma  of  the  retina  (Starr).  The  mn^maia  are  both  of 
the  rc^und-eelled  a3id  of  the  spindle-eelled  variety*  Although  not  quite 
so  Irequcutly  found  as  the  glioiuala,  they  are  more  fretpient  than  the  glifK 
sarcomata  or  myxomata.  They  are  usually  round  in  shape,  develop 
both  in  the  nervous  tissue  and  in  the  eerebral  membranes,  and  iti  both 
the  white  and  gray  matter  of  the  cerebrum  and  cerebelluni.  The  other 
varieties  of  tumor  of  the  brain  are  so  rare  that  they  need  not  be  con- 
sidered here. 

JntraMTanhil  aneurimfut  ai^  rare  in  childhood  and  are  never  vt-rj- 
large.  They  are  found  in  the  larger  arteries  of  the  biise  of  the  braiji  and 
in  the  Sylvian  arteries, 

SvMCTtJMs, — The  general  symptoms  vary  very  nmchin  aceonlance  with 
Uie  sisse  and  vascularity  of  the  tumor,  and  aecortUng  as  it  is  growing  or  Ims 
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becoiiie  slationary.  In  the  tbrmer  case  the  symptoms  an*  often  apt  to  be 
more  sevt^n;^  Uiaii  later,  when,  the  timinr  havnij(  become  slationary,  Ihe 
brail i-tissui'  adapts  itself  to  the  new  eontUtioos  produced  by  the  morbid 
gnjwih.  Inlra-tTanial  tuniors  in  infants  and  in  young  children  are  often 
latent,  present  no  symptoms,  and  are  sometimes  diseovered  only  after 
death.  A  certain  number  of  eases,  on  the  oilier  hand,  present  only 
general  syniptt>ms,  such  as  headache,  eercbral  vomitinp^,  attacks  of  vertigo, 
convulsions,  and  optic  neuritis,  whieh  cause  us  to  suspect  intra-cranial 
disease,  but  give  an  indefinite  idea  of  its  location.  Again,  these  tumors 
may  produce  local  symijtoms  in  addition  to  the  general  ones.  These 
local  symptoms  are  represented  by  paralyses  of  different  kinds,  anomalies 
of  sensation,  affections  of  the  special  senses,  and  staggering.  These 
later  symptoms  arise  according  to  the  site  of  the  tumor  and  the  paris  of 
the  brain  which  are  affected  by  it,  and  by  means  of  them  we  can  more  or 
less  approximately  judge  of  its  situatiuo,  size,  and  rapidity  of  growth, 

Panilyses  of  the  extremities  are  caused  by  an  a  flection  of  the  motor 
cortex,  the  internal  capsule,  or  any  portion  of  the  motor  tract  on  Uie 
opposite  side  of  the  brain,  above  the  crossing  of  the  jjyrarnids.  Stagger- 
ing or  ataxia  is  suggestive  of  cerebellar  disease,  while  the  involvement  of 
the  intra-cranial  nerves  suggests  a  tumor  of  the  base  of  the  brain  or 
pressure  on  these  nerves  at  some  point,  and  more  rarely  an  affection  of 
their  nuclei.  The  tendon  reflexes  are  apt  to  be  exaggerated,  but  in  some 
eases  are  normal,  and  in  ot tiers  are  said  to  be  absent.  The  symptoms  of 
cerebellar  ataxia  which  at  times  occur  when  the  tumor  is  situated  in  the 
cerebellum  consist  of  a  stJiggering  gait  resembiing  that  of  an  intoxicated 
person,  the  steps  being  irregular  in  length  and  the  body  swinging  from 
side  to  side.  The  child  in  these  cases  has  a  subjective  sense  of  falling  or 
turning  back,  and  grasps  for  support  or  sinks  into  a  chair  or  to  the  floor. 
This  tbrm  of  ataxia  is  to  be  distinguished  from  that  which  is  found  in 
spinal  disease,  where  it  is  due  to  an  inability  to  co-ordinate  properly  the 
muscles  of  the  lower  extremities*  This  latter  fonn  of  ataxia  is  much  more 
regular  than  the  former,  each  step  t3(*ing  insecure^  and  unsteady,  but  with- 
out the  violent  and  sudden  reelhig,  after  two  or  tiiree  steady  steps,  which 
occurs  in  tlie  cerebellar  form.  In  young  infants  a  tumor  may  cause  a  pro- 
tuberance of  some  part  uf  the  skull  by  pushing  one  of  the  bones  outward. 

DiAGNosis.^ — The  ditignosis  of  tumors  of  the  brain  must  in  the  great 
majority  of  cases  be  made  by  elimination.  The  variety  of  tumor  can  be 
deternuned  im>st  readily  by  considering  the  history  of  the  case,  as  to 
wfiether  it  is  tubercular,  syphilitic,  or  otherwise.  The  diagnosis  of  a 
tumor  can  often  be  made  by  the  slow  and  gradual  development  of  the 
disease.  AV'hen  severe  headache  and  vomiting  exist,  followed  by  paraly- 
sis, either  monoplegic  or  liemiplegic,  especially  if  tMs  paralysis  develops 
slowly,  we  should  suspect  the  presence  of  some  form  of  inli'a-cranial 
growtlu  This  suspicion  is  much  strengthened  by  the  presence  of  optic 
neuritis  or  optic  atrophy.     The  presence  of  localized  convulsions  in  such 
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eases  lends  to  confirm  I  ha  tliagiiosis,  while  if  raarked  ataxk  exisfs  we  are 
justified  10  susfjectuig  terebtOlar  diseiise.  A  normal  or  onJf  sli|fhtly  vlv* 
vated  temperature  \dtii  these  symptoms  als**  points  to  tlie  iliagiioFis  f>f  a 
cerebral  tumor, 

pROGNosLs, — ^The  profTuosis  of  tumors  in  early  life  is  very  unfavorahle, 
no  maKer  what  llie  varieiy  of  the  tumor  may  lie.  Although  the  patient 
may  for  a  lor^  tune  n^main  wholly  unaffeeled  by  the  morbid  growth,  he 
eventually,  exct^jit  in  rare  rases,  sut^(Mmibs  to  the  disease. 

TBEATMENT.-^Surnieal  uiterforeruu'  in  children,  as  in  adults,  proves,  on 
the  whole,  to  be  Uie  most  valuable  means  at  our  command  for  lengtlieninu' 
life  in  cases  of  cerebral  tumors,  but  the  results  have  not  been  what  was 
hoped  for  when  cranial  surgery  vmne  first  into  prominence,  Ttiere  is  itn 
other  treatment  which  is  of  any  especial  benefit  in  either  retarding  the 
growth  or  curing  this  class  of  cases.  Where  the  exceedingly  rure  fonu 
of  syphilitic  gumma  exists,  iodide  of  potassimii  may  be  of  much  value, 
and  is  imlH^ated  as  in  adults. 

The  following  case  was  one  of  solitary  tubercles  of  the  bmin : 

An  infant,  Ihirteeri  months  nld.  had  nt-vt^r  Uiid  any  es|>(?ciai  disetist*.  ami  **nt*-'n?tl 
tlie  iio^inlal  wt^ufc  and  emauialed.  Its  mind  wns  I'lear.  l(s  p^ll^5e  vvus  wpnk  liti*  r*.*|nil.ir, 
and  neither  slow  nor  rapid  for  its  agf-.  Its  temperature  was  at  times  *«omi^what  ms'**^, 
Tarying  fmin  37.2^  to  S8.4*  C.  {^B^  to  101*  F,).  Tliere  were  no  convnkiona,  and  no 
paralysis  or  cantratturi^s,  l>nt  merely  progrt^asive  loss  in  weight,  and  linally  deaUu 

An  examination  of  the  bra  hi  showed  mihary  Inherole  of  the  pia  malf  r  ni  th<*  tiase 
of  I  he  brain  without  acule  inflammation,  which  ficconnJed  for  the  liict  oT  arute  ier»»hR*l 
synLptoms,  Of  especial  interesl,  howevi?r,  in  the  case  were  some  patches  of  solitafr 
tutiendes*  1,2  cm,  {J  inch)  in  diameter ,  in  the  lefl  temporal  and  occipital  loties  lUid  in 
the  ritirht  frontal  lobe  of  the  cerebrum,  and  also  in  the  lower  left  cen*hfdliim*  Them 
wer*'  also  casetnis  tuherdea  of  the  post-hronchiiil  lympb-n*>di^s,  tub<?rHej  of  11*"*  luu^ 
with  a  slight  amount  of  hronclio- pneumonia,  niiliiiry  tuberelcs  of  the  pU*um,  liver,  and 
spleen,  and  caaeouB  tubercles  of  the  mesenteric  lymph-mx!*^, 

OEREBRAIi  3YPHILJ8. 

Intm-eranial  syphilis  may  !>*'  eitlier  rungi*nifal  or  acquired.  Arrnrd- 
ing  to  Bullard,  the  intra-cranial  lesions  an*  essentially  Uiv  smnv  in  h*dh 
forms. 

PATHODOGi^ — Intra-cmnial  syphilis  may  be  divided  frntliolq^t^ally  into 
three  fonns:  (1)  diffuse  inflammation  of  the  inenini^es  or  Itieir  nei^diJior- 
ing  tissups,  (2)  bicalizod  grinvihs  or  hnnors  (f^mmnnta).  itnd  {3)  syphiiitir 
endarteritis.  In  thu  laller  rase  (en dart iTi lis)  then'  may  Ik^  loral  dilalation 
or  local  oeclusion  of  tlie  hlood-vessels,  Thf^se  r<mditif»ns  nrt*  apt  ti> 
occur  simultaneuusly.  When  the  dilatation  n^arhea  an  advanced  Btage  a 
thinning  t>f  tlie  aHerial  walls  regidls^  which  may  lea<l  h>  rii(duri?  of  the 
]>!nod"Vi*ssels  or  to  hrmurrha^n^  More  conunon  than  the  liemorrhap** 
however,  is  the  occlusion  of  the  hlood-vessels,  which  cuts  oflT  the  tilood* 
sufjply  and  acts  in  the  same  way  as  in  other  cases  of  thmnihosis  i*f  (he 
artf^ries*  ( ausin^'  more  or  loi«s  sotleiunj^'  and  thsintej^raUon  of  the  cerebral 
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tissues  supplied  by  them*  The  arteries  of  the  hase  nf  the  bmhi  mv  Uie 
ones  tliat  are  most  frequently  aflet-ted,  and  tliem  an.*  seeumjary  ieaiuua  of 
the  parts  uf  tlte  brain  supplied  by  them. 

SYMFTDMif. — Tlie  syniptoiiis  dt^pcfKlent  on  Uiese  lesions  vary  in  aeeord- 
ance  witli  ttie  ]>atiiok*ffi(al  cDndititHi. 

In  syptiilitie  meninf^tis  the  prinripaf  symptoms  are  eevere  headaehe  ui 
varioyg  parts  tif  the  head,  tuon.'  or  less  ennstant,  lastin^^  fop  many  days  or 
^ven  weeks,  and  fi*eqiiently  aeconi  panted  after  a  time  by  paralyj^is  of 
some  of  the  intra-cranial  nerves,  espeeially  of  the  Uiird  or  of  the  seventh. 
As  in  other  eases  of  meninjyd^Ks,  the  i>ptie  ner%'es  may  also  be  afVetted, 
and  the  child  stiuws  the  yfeneral  symptoms  of  a  seven^  intm-eraiiial  affec- 
tion, suf!h  as  vomiting,  dnlness,  tieadaiiie,  and  localized  paralyses. 

The  localised  tumors  or  gummata  pn^sent  essentially  the  same  symp- 
toms as  other  forms  of  tumors  of  tlie  brain. 

The  symptoms  prodnct^ci  by  sy|jliiliti*'  endarteritis  vary  accordin^^  to 
the  areas  of  tlu^  bmin  affected,  but  the  most  common  ones  are  the 
various  forms  of  panily.^is  of  the  extreniities  and  sensory*  disturbance?^. 

DiAtiNosis, — tn  regard  to  fhe  tlia^'nosis  of  cerebral  syphilis  in  tdiiklren, 
the  symptoms  differ  greatly  in  diflerent  cases.  The  most  characteristic 
group  of  symfjtoms,  and  one  which  is  exceedingly  sngprestive  of  intra- 
cranial syphilis,  ineludes  attacks  of  oi^ganic  paralysis,  centml  in  orighi, 
occurring  at  intervals  of  liays  or  months  wittiout  known  cause,  and  witli- 
out  marked  symptoms  of  either  tumor  or  tuberculosis 

Tlie  diagnosis  of  syphilitic  meniu^LLs  may  bo  made  from  the  occur- 
rence of  severe  headadies,  to  I  lowed  by  paralysL*!  of  one  or  more  of  the 
motor  cranial  nerves,  and  aecurring  without  uiLirked  rise  i*f  tempemture- 

Gumniata  present  no  especial  symptoms  frtjm  other  infm-cranial 
tumors.  Tlie  presence  of  syphilitic  lesions  elsewliere  is  our  principal 
ground  for  making  the  diai^nosis, 

Syptiilitic  endarteritis  may  l>e  suspected  when  an  acute  affection  in  the 
neighborliooti  of  the  pons  or  medulla  not  produced  by  tmuniatbm  occurs 
in  a  syphilitic  subject,  or  when  acute  symptoms  suggestive  of  hemorrhaKe 
or  embolbm  oecur,  ajid  when  no  other  probable  cause  ran  he  i?hown, 
such  as  cardiac  or  renal  diso^ist^ 

PROGXOifis  AND  Tril^tmext.— The  results  of  antisyphilitic  treatment  in 
these  eases  are  sometimes  striking.  The  treatment  should  be  pushed  to 
the  limit  of  tolerance. 

MBNINGmS. 

Although  inflammation  of  tlie  menin^^es  may  occur  secondarily  fo 
disease  of  the  brain  itself^  ajid  may  aflbi-t  either  tlie  dura  mater  or  the 
pia  mater,  yet  clinically  by  far  the  roost  conmion  euuditiou  met  witti 
in  early  life  is  a  ieptomenmi/dw  forming  itself  tlie  most  important  [jari  of 
the  morbid  i>rocess»  PtwhifmemntjltU  is  in  early  life  so  rare,  except  from 
traumatism  or  as  a  lesion  of  some  specific  disease  such  as  syphilis,  that  it 
need  simply  be  mentioned  as  of  possible  occurrence. 
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Tlie  term  menin^tis  may  represent  a  nunibtT  uf  diseases,  and  \hv 
syiii|jtoiiis  ill  all  are  verj*  similar  aiuJ  depend  largely  on  I  lie  irilensih'  of 
the  inflaniiitalion  and  on  ttie  parts  of  the  brain  affected. 

The  disease  juav  be  caused  by  various  specifie  artmnisnis,  snrti  as  the 
tubercle  bacillus,  the  diplococcus  inlracellularis,  tlie  pnt^umorntMtis,  Hie  ly- 
phoid  bacillus,  tlie  iidluenKa  bacillus,  and  others,  or  it  may  be  secundar)^ 
to  other  diseases  or  lesions  of  tratiniatic  origin.  These  secondary  fonns 
are  grouped  under  the  head  of  simple  acute  nienin;jitis.  Tubercular 
rnenin^lis  tias  been  described  on  page  406  and  cerebro-spinal  ineniri|rifis 
on  pjige  432. 

Simple  Acute  MeninRitis. — ETinLoav. — An  acute  meningitis  may 
arise  in  tlie  course  of  a  ninuber  of  infectious  diseases,  such  as  erysipelas 
or  ulcemtive  endocarditis ;  also  atler  insolation  and  injuries  to  the  head. 
It  !nay  attack  robust  as  welt  as  debilitated  children,  and  may  occur  at  all 
ages.  It  is  i*are  in  II le  first  year  of  life.  It  is  most  com n ion  in  the 
middle  period  of  childhood.  It  is  especially  lialile  to  arise  from  an  ex- 
tension of  the  inflammation  from  disease  of  the  ear,  and  this  in  young 
subjects  may  lake  plat^e  through  Ihe  unnlased  petrosquamosal  sutun.** 

According  to  Sachs,  the  cases  of  idiopathie  meningitis  which  have  lM*en 
reported,  which  are  not  due  to  Ihe  speciflr  organisms  already  desrrihed, 
are  probably  due  to  some  slight  traumatism  whiuli  lias  passed  umioticed, 

Fathologv.^ — The  pathology  of  simple  acute  meningitis  is  practieally,  in 
infants  and  young  children,  an  indammalion  of  the  pia  mater,  but  there 
is  also  usually  a  mild  grade  of  intlammation  of  the  dura  and  of  Ihe  gray 
matter  of  the  brain.  It  may  be  acute  or  chronic.  It  is.  as  a  rule,  non- 
purulent in  charaeter  Tlie  arai  hnoid  may  appear  somewhat  opaque  and 
the  cerebral  substance  ft^dematous.  There  is  an  increase  in  Ihe  rerehre»- 
spiiial  lluid  anil  the  ventricles  may  be  so  distended  as  to  correspond  to  an 
acute  hydroceptialus.  The  pia  of  the  convexity  is  most  frftquenlly 
alferted,  while  that  of  Ihe  base  may  be  entirely  free,  witli  possibly  a 
filiglitly  uicrecised  exudation  of  lymph  in  the  inter]H*duncular  space. 

There  is  usually  an  extmvasation  of  white  blood-<  orpusdes  near  the 
blood-vessels,  which  are  found  on  microscopic  examination  to  be  sliglitly 
engoi^^eth  When  the  meningitis  lias  lasted  for  a  time,  the  pia,  hecaust' 
of  the  agglutination  wtiich  has  taken  place,  cannot  be  removc-d  withoul 
injuring  the  gray  matter*  In  any  case  of  acute  meningitis  Hie  intlafu- 
mation  is  apt  to  extend  doM'nward  and  to  involve  the  pia  nuiler  of  the 
cord. 

In  the  chronic  form  the  pia  mater  at  the  base  of  the  brain  alone  may 
be  inflamed  {bamhir  maumjUm),  or  the  lesions  may  be  found  dislribufed  in 
small  or  la^ire  areas  over  the  convexity.  In  these  cases  Ihe  pia  mater  is 
thick  and  opaque,  and  there  is  a  production  of  pus,  librin,  and  senmi,  with 
a  formation  of  new  connective  tissue,  The  relalive  ipiantity  of  thi*st*  in- 
flammator)-  products  varies,  and  sometimes  results  in  lirm  and  extensive 
adhesions  between  the  dura  and  the  pia  mater.     Other  conditions  which 
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_)rt*sont  the  results  of  chronic  inflainniatiGn  may  also  be  presentt  but 
need  hardly  be  referred  to  here,  furttuT  than  to  say  that  the  ventricles  of 
the  brain  may  in  this  chronic  form  contain  an  increased  amomit  of  serum 
and  may  be  dilated.  The  ependj^ma  also  may  be  thickened  and  rough- 
ened. 

Stmptoms.^ — Where  acute  simple  mening:itis  is  secondaiy  to  injuries  or 
to  other  diseases,  the  characteristic  symptoms  may,  of  coarse,  be  eoni|iU- 
cated  an<t  even  obscured  by  those  of  the  primary  cause.  The  symptoms, 
however,  are  very  similar  to  all  the  other  forms  of  menin^tis  which  have 
been  described  under  specific  infectious  diseases  except  that  they  corre- 
spond to  an  inflammatory  contlilion  of  the  convexity  rather  than  to  that 
of  the  base.  The  course  is  oHen  short,  sojnetimes  not  more  than  sevea 
or  eight  days.  The  disease  may,  however,  prove  fatal  in  forty-eight 
hours;  on  the  other  hand,  it  may  last  a  number  of  weeks.  When  the 
convexity  is  chietly  aftected,  the  onset  is  chameterized  by  intense  head- 
ache, vertigo,  vomiting  (usually  of  a  cerebral  type),  and  a  high  tempera- 
ture, 40^  to  4L1''  a  (104^  to  106*'  ¥.1  The  respirations  are  rapid, 
30  to  60,  and  comparatively  regular.  The  pulse  in  the  early  stages  m 
rapid,  150  to  170,  but  is  usually  regular;  later  it  becomes  irregular  and 
slow*  Convulsions  occur  early  in  the  attack*  Irritability,  listlessness, 
apathy,  and  drowsiness  subseifueuily  develop.  The  pupils  are  contracted 
at  iirst,  but  later  become  dilated  ;  delirium  appears;  rigidity  of  the  neclc 
is  present,  and  in  some  cases  a  marked  spastic  condition  of  the  lower 
extremities.  The  deep  n^ Ilexes  are  usually  increased ;  the  abdomen  is 
retracted,  and  tlie  bowels  are  constipated. 

All  these  sjinptoms  develop  rapidly  in  a  few  days,  and  then  are  in- 
tensified as  the  disease  progn'sses*  Blindness  (from  optic  and  ocular 
paralyses)  in  the  fomi  of  strabismus  and  ptosis  may  appear.  A  t^^he 
cerebrale  is  apt  to  be  found,  but  is  not  diagnostic.  A  monoplegic  or 
hemiplegie  paralysis  liaving  all  the  symptoms  of  a  cerebral  paralysis  may 
develop.  In  favorable  cases  the  symptoms  lessen  in  severity,  and  ttie 
rigirfity,  blindness,  and  paralysis  gradually  disappear  as  the  child  comes 
out  of  its  coma.  In  fatal  cases  the  symptoms  grow  still  more  severe ; 
the  rifddity  and  retraction  of  the  neck  increase;  opisthotonos  may  occur, 
and  the  respiration  assumes  a  markedly  Cheyne-Stokes  type  until  it 
ceases  at  death.  Photoptiubia,  contracted  pupils,  and  delirium  are 
present* 

DucKOsis. — Great  caution  should  be  used  in  differentiating  a  simple 
acute  meningitis  from  the  cerebral  symptoms  accompanying  so  many  acute 
infectious  diseases,  for  the  symptoms  are  oilen  very  similar.  Other  dis- 
eases should  therefore  first  be  excluded. 

The  form  of  meningitis  which  is  to  be  especially  differentiated  from 
simple  meningitis  is  the  tuben-ular,  in  which  the  symptoms  correspond 
more  to  lesions  of  the  base  of  the  brain  as  described  on  page  415* 

Prognosis, — The  prognosis  is  very  unfavorable.     It  is  possible,  how- 
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evt^r,  for  tlie  child  to  recover  completely.  Pertiaps  only  a  chan|?ed  men- 
tal cofidition  will  rt'iuaiu,  boys  appearing  elleiDiTiate  or  more  easily  ext  iled 
than  would  be  considered  normal.  Some  of  Ihe  more  acute  fonns  affect 
also  the  brain,  and  we  Ihul  their  results  in  idiocy  and  contractures. 

Treatment. — The  treatment  of  simple  acute  nienin^tis  varii'S  wilh  thai 
of  the  disease  or  uondition  to  which  it  is  secondan\  The  child  shuutd 
be  kept  in  a  e*nal,  dark  room  and  protected  from  noise.  In  the  tn^atnient 
of  meningitis,  wliether  primar)^  or  seeondary,  the  indications  are  to  ad- 
duce the  temperature  of  the  body  and  to  support  the  genemi  strenfrfh 
until  I  he  tUsease  has  run  its  course.  The  former  is  accomplished  best  by 
sponging  the  entire  body  every  three  or  four  hours  with  water  at  a  tern- 
perdture  of  from  15.55°  to  22.22°  C.  (G0°  to  70°  F.),  and  by  ttie  appli- 
cation of  cold  to  the  head  preferably  by  Leiter's  coil.  The  stren^dh 
should  be  supported  by  the  administration  of  milk,  and,  when  necessary, 
of  stimulants. 

The  bowels  should  be  freely  moved  with  some  purgative  such  as  calo- 
mel. Bromide  of  soda  in  doses  var^dng  from  0.3  jframme  (5  stains)  lo 
0.6  granune  (10  grains)  should  be  given  according  to  the  age  uf  tJie  child, 
and  every  four  to  six  hours  according  to  the  severity  of  the  symptoms. 

In  cases  of  recovery  the  greatest  care  should  be  taken  lo  keep  Uie 
child  free  from  excitement  for  many  monttis,  and  to  insure  an  absolutely 
restful  life  with  freedom  from  physical  Fatigue.  Massage  and  electricity 
should  be  used  where  there  are  |>aralysis  and  contractions. 


AOUTB  EKCEPHALTTIS- 

Although  this  disease  is  trequently  associated  with  leptomeningitis, 
and  may  occur  by  simple  extension  in  meningitis  due  to  tmumatism  or 
to  acute  or  chronit*  iidoxiration,  it  may  also  occur,  according  lo  Sachs, 
independently  of  meningeal  lesions,  and  usually  before  puberty. 

Symptoms. — For  a  Few  days  headache,  dizziness,  irritatiility  or  depres- 
sion are  noticed.  The  drowsiness  increases  to  coma,  but  I  he  luss  of 
consciousness  need  not  be  complete,  and  remissions  may  be  distinct  in 
ttif  first  week  of  the  disease.  The  paj>illary  reflexes  art*  normal  or  slug- 
gish ;  tlie  deep  and  superficial  reflexes  are  not  altered.  Rigidity  of  the 
neck  aiid  opisthotonos,  monoplegia,  or  heniipk^  develoj*  early,  and 
apiiasia  may  tjr  may  not  be  present  Ocular  aiid  cranial  {lamlyses  occur 
and  sunulate  basilar  rnenhigitis,  excepting  that  the  loss  of  cnnsciuiisnt'ss  h 
not  conjplete.  The  respiration  may  become  irregular  and  the  pulse  slow, 
rapid,  or  irregular.  The  symptoms  vary  according  to  the  lesions,  whether 
they  art*  of  the  convexity  ur  base.  The  disease  may  lasl  hvn  or  thri*e 
weeks  and  Hien  prove  Hital,  or  there  may  be  prolunged  renussitms  and 
comjjlete  recovery. 

Slrtimpell,  Fiu*bring«ir,  and  others  have  endeavon>d  tu  estatili.-^li  a  ft»rn 
of  acute  hemorrhiigic  encephalitis  developuig  comujoTdy  after  some  arutu 
infectious  disease,  especially  influenza,  and  the  pathologj^  is  sup|K)SHl  to 
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consist  m  small  ami  strirlly  I'irriiiMscTiljfti  biflaMimalDry  an^as  \\hi(.'h  may 
be  dt*ve)()pecl  in  syrunielriL-al  jKirts  (if  tho  brain. 

Prognosis. — ^The  prognosis  is  bad  according  to  the  intensity  uf  the 
syniplonjs  and  the  rlt^ffrc^e  of  sepUcteniin  irroseni. 

Treatmest, — The  treatment  should  be  sucli  as  has  t>eeu  described  lor 
simple  acute  meningitis. 

BtJLBAR  PABALYSES. 

Diseases  of  the  pons  and  mMulla  are  very  rare,  but  may  occur  in 
children  v\ith  the  same  symptoms  as  in  adults.  They  need  not  be  more 
than  mentioned, 

PoMo-i'nrfphalith,  superior  and  IjiffThr',  and  the  andr  ami  jMeudo-bidhar 
pttrahfHt^j^  occur  so  mrc^ly  in  early  life  Ihat  they  hardly  have  a  piaoe  iji  Uie 
nervous  diseases  of  childhood. 


MULTTPLiB    NEUKrrtS. 

Neuritis  is  an  inflaiTunation  of  the  peripheral  nerves.  It  is  accom- 
lied  by  piiio  and  tenderness  in  ttie  attected  regions,  and  in  the  more 
Bvere  cases  by  paralysis  and  atrophy.  Neuritis  of  a  single  nerve-trunk  or 
of  its  branches  may  be  caused  by  tmumatjsm,  cold,  or  pressure,  or  njay 
occur  in  the  course  of  variuus  {liseases.  In  certain  constitutional  condi- 
tions  a  number  of  ner\*es  in  ditfea^nt  parts  of  Uie  body  are  ailected  with 
neuritis,  constituting  the  disease  called  muMijfie  nettrith. 

Etiology* — Mtjitlple  ni'uritis  usually  occurs  in  the  course  of  or  subse- 
quent  to  one  of  the  infectious  diseases.  Of  these  diseases  tliphtheria  is 
the  most  common,  but  it  is  said  to  follow  scarlet  fever  and  measles,  A 
mild  form  sometimes  occurs  after  typhoid  fever.  At  times  multiple 
neuritis  is  produced  by  drugs,  such  as  lead,  arsenic,  or  alcohol.  It  is  not 
a  conuuon  disease  auiong  cliiidren.  The  epidemic  form  of  the  disease, 
known  by  the  terms  kaklce  and  beri-beri,  is  quite  rare  in  this  country. 

Pathology,— The  pathological  condition  in  nniltiple  neuritis  is  an  in- 
terstitial or  (mrenchy  mat  oils  inllammation  of  the  nerves.  A  few  nen^es 
may  be  atlected,  or  Uie  distribution  may  be  general*  The  ner\es  of  the 
special  senses,  liowever,  are  randy  aflected,  and  the  nerves  of  the  head 
and  face  are  not  usually  involved. 

Symptoms. — ^The  onset  of  the  disease  may  be  acute  or  subacute,  but  in 
most  cases  the  onset  is  gradual.  It  may  at  the  beginning  present  severe 
symptoms,  such  as  extreme  pain,  tenderness  over  the  ner\*e-trunks,  and 
fever  with  an  accompanying  paralysis.  On  the  other  hand,  the  pain  in 
the  beginning  may  be  very  slight,  and  ttie  first  symptoms  noticed  may  be 
a  gradually  incn^asing  weakness  of  the  limbs,  while  the  tenderness  may 
be  found  only  when  especially  sought  for.  There  niay  be  hypenesthrsia, 
ansesthesia,  nunjbness,  and  loss  of  muscular  po%ver.  Both  the  sensory  and 
motor  rierves  are  affecliHl  and  the  condition  is  symmetrical  After  the 
acute  synrptouts  have  passed  away  the  fiiradic  irritability  is  diminished  :  the 
action  cjf  the  nerves  to  the  galvanic  current  is  diminished,  and  the  reaction 
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of  degeneration  Ls  present.  \Mien  II le  extensors  of  ttie  leg  are  affected 
ttiere  is  foot-drop,  and  when  those  of  Uie  tbrt*ariii  are  alTected  tliert-  is 
wrist-drop.  All  ttie  muscles,  although  rarely,  may  be  affected  and  the 
ctiild  may  become  perfectly  hel])loss.  The  course  of  I  he  disease  is  apt  to 
be  a  long  one  of  several  months,  and  in  the  later  stages  atrophy  occurs, 
while  the  early  hypenesthesia  may  give  place  to  a  more  or  less  markiHl 
anji^sthesia,  and  jmmbness  and  various  othcT  panesthesite  may  occur.  In 
mild  cases,  Avhere  only  pain  and  tenderness  exist,  the  knee-jerks  are  not 
diminished,  and  may  be  even  slightly  increased,  but  in  the  more  typkal 
cases  of  the  disease  they  are  absent.  Contractures  and  spasmodic  condj- 
lions  are  absent,  the  paralysis  being  flaccid.  The  bladder  and  rectum  are 
not  affected,  Tlie  temperature  Is  apt  to  be  somewhat  raised,  and  is 
decidedly  so  at  the  onset  when  the  disease  is  acute*  The  sensory  sym|»- 
toms  are  most  marked  in  the  beginning  of  the  attack  and  Unprove  and 
subside  more  rapidly  than  tlie  motor. 

Diagnosis* — The  diagnosis  is  made  by  tlie  same  nerve  areas  being 
affected  by  sensory  and  motor  syniptoms  and  by  the  persistent  sensitive- 
ness of  these  areas.  In  certain  cases  polio  myelitis  may  shnulate  njul- 
liple  neuritis,  the  former  being  distinguished  by  the  vague  pains  instead 
of  the  pain  definitely  following  the  nene-tracts,  by  the  limited  distribu- 
tion of  its  paralyses,  and  by  Us  lack  of  symmetr)'.  The  electrical  reac 
tions  are  much  the  same  in  both  diseases. 

The  disease  might  in  some  cases  be  mistaken  for  a  form  of  acute 
asiH^nding  paralysis,  knovMi  as  Landr/ti  paraipmis.  The  latter  ctmditiori 
is,  howe%"er,  exceedingly  rare  in  children.  Landrt^'s  jmralysis  begins  in 
the  l^s,  involving  successively  the  muscles  of  the  abdomen,  Ihomx, 
upper  extrenuties,  pharynx,  larynx,  and  eyes.  The  rapid  and  |*rcjgressive 
cliaracter  of  tlie  paralysis  and  the  absence  of  sensory  symptoms  an^  the 
main  points  of  ditilBrence  between  the  two  eonditions.  If  Landry's 
paralysis  is  made  to  include  cases  with  Bensor\^  syniptoms,  as  is  some- 
times done,  tlie  differti'ntial  diagnosis  from  multiple  neuritis  may  at  times 
be  unpossible. 

Pho«nosls. — The  prognosis  of  multiple  neurilis  is  favorable  even 
wisen  the  disease  begins  with  an  acute  onset  accompanied  by  delirium 
and  high  fever,  and,  although  the  paralysis  may  last  for  many  months, 
the  rases  usually  recover.  Exceptionally,  however,  tiie  paralysis  may  be 
peniiauent,  and  death  Uiay  take  place  from  paralysis  of  the  lieart  or  of  tlie 
muscles  of  deglutition  and  respiration.  When  Itie  reaction  of  degem*ni- 
tion  Is  present  the  prognosis  for  complete  recover}^  is  uol  so  good  and  tiie 
ease  is  apt  to  be  prolonged* 

TanATMENT. — The  tmatntent  is  at  first  by  jibsolute  rest  m  bed*  and 
later  with  electricity,  massage,  and  stryclmine.  The  primar>'  cause  of 
the  disease  having  been  determined,  such  cause  shtmhU  if  possilsle.  be 
removed*  For  instance,  if  the  child  lives  in  a  malaria!  district  il  should 
be  removed. 
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The  in.^atiiient  of  those  cases  which  follow  the  acute  infectious  dis- 
eases is  syinjjtoniatic  and  tiygienic.  For  tlie  pain  the  appUcatiorj  of  heal 
is  the  most  efficacious  remedy.  In  the  acute  cases  electricity  should  be 
be^un  after  three  or  fiiur  weeks ;  faradisni  should  be  used  if  a  reaction  is 
obtained  with  a  moderate  eiuren^  otherwise  ^Ivanisin. 

Iodide  of  potassium  is  mdieated  in  those  cases  which  are  caused  by 
lead  or  arsenic. 

hi  the  subacute  cases  electricity  and  massage  sliould  be  employed 
from  the  very  beginning. 

It  is  safer  to  wait  urdil  the  pain  and  marked  tenderness  have  disap- 
peared before  beghming  the  atinuni^t ration  of  strychnine. 

The  folio win(f  case*  a  girl  d*^veri  years  okl,  rcpresfints  nmJliplt?  nfiiirlUs  prcMiucod 
by  do^es  of  I  gmimiit*  (To  minuns)  of  Fowler's  solulioji  given  three  Ujju's  ii  day  fur 
some  wet'ks  durinif  aii  a  I  tat' k  of  ohon?ii. 

Tlip  tirsd  sjrnploHis  whirji  wt^re  iioticed  while  she  was  taking  the  arseiik  were  that 
she  voiTiite<l  several  ihnm,  but  this  was  not  suppiTs<^d  hi  have  b<?en  caused  hy  1  he  arsenic, 
and  the  dv^ig  was  tlierefore  eoiitmiied.  U  was  next  noticed  that  the  child  was  nnal>le 
to  walk.  Her  hnibs  appi*ared  to  Iw*  very  weak,  and  there  was  absence  nf  knee-jerks 
and  aakle-elonns.  The  sensation  of  (he  lirntis  Wfu*  norinal*  A  few  days  later  she  was 
found  to  have  tender  \»nnis  over  various  paries  of  the  legs.  Ttie  legs  theti  became 
atrophied.  About  a  nionlh  later  tender  points  developed  in  the  arms*  and  she  soon 
lost  the  power  of  usJntJr  her  sirins,  to  such  a  degree  thai  she  had  to  be  ftHi.  At  this 
time,  although  the  arsenic  had  been  omitted  for  seveml  days,  a  large  qu^mttly  of  It  was 
found  in  the  urine. 

One  monlh  later  it  was  fotind  that  she  could  atmoet  support  herself  without  aasbt- 
ance.  A  little  later  she  walked  with  crutches,  and  a  month  later  she  coutd  waik  with- 
out assistance,  but  with  ditTiculty,  The  knee-jerks  were  still  absent.  She  continued 
to  improve,  and  linaiiy  after  a  immber  of  months  recovered  entirety. 


INSULAB  OR  DISSEMIKATED  SOLHBOSIS. 

Insular  or  dissenuiiated  sclerosis  is  a  chronic  degenerative  disease  of 
the  brain  and  cord,  characterized  by  multiple  distribution  of  areas  of 
sclerosis. 

Etiology. — The  disease  appears  most  frequently  as  a  result  of  the  spe- 
cific infectious  ff^ven?.  Heredity  is  of  some  irnportaiife  in  the  etiology* 
chielly  inasmuch  as  it  predisposes  hi  a  neurotic  disposition.  The  disease 
is  most  common  in  the  SLK'ond  and  third  decades,  but  many  eases  in 
early  life,  even  in  infancy,  have  been  reported, 

Patholog\% — The  sclerotic  patches  may  occur  in  the  brain  or  cord  or 
in  both,  and  are  verj^  irregular  in  tlieir  dLstribution.  The  white  matter  of 
the  brain,  the  pons,  the  medulla,  and  the  lateral  columns  in  the  dorsal 
and  lumbar  regions  are  most  commonly  involved.  The  sclerosed  patches 
consist  of  proliferated  neuroglia,  the  growth  of  which  destn>ys  lire  ujv- 
duila  of  the  nerv^es  with  but  little  destruction  of  the  axis-cylinder 

Symptoms. — The  disease  is  generally  slow  hi  its  development,  and  is 
characterized  by  tremors  on  atteniplmg  voluntar}'  motions  (inf^-jitmn 
trenkm'jf}  i  by  w^^nnlng  «pe<!cA,  the  words  being  pronounced  slowly  or  with 
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art!*'ntimtir>ii  nC  tla'   syilablfs  and   tliiilimt  treniulousttess  uf  IJir  voic*'; 
by  nt/^tatjmti^,  a  rapid  o^^^tullalory  uuivemenl  of  Ihe  oyes,  espetially  wlieii 


they 


t*t?d  lalemlly :  and  by  sptusfle  pandymM^  tlie  jjail  b«j 


ch 


and  slaggoring.  TJuunuscles  are  vx'^ul  and  thr  tleep  rellexes  increasixb 
Ocular  disturl)anfes  art'  {'otnnion  and  aru  similar  to  those  obsen^ed  ui 
hysteria,  lne(|uality  of  Ihe  pupils  and  atrophy  of  the  opUe  nen-e  may 
ot'cnr.     In  the  Jitajority  of  eases  Ihere  is  no  disturbance  of  sensation. 

As  the  disease  pro^Tesses  llie  speeeh  becomes  unintelligible,  the  mem- 
ory fails,  and  the  muscular  weakness  and  paralysis  is  more  and  mune 
marked  until  the  patient  is  l>edridderi.  Some  eases  are  of  more  rapid  d*^ 
velopnient  tlian  otiieis.  Some  may  present  bulbiu*  symptoms  in  wliieh 
not  only  the  power  of  speech  but  of  deglutition  and  respiration  is  arteeted. 

Diagnosis, — A  marked  dc^gree  of  nmscular  atrophy,  paralysis  of  the 
bladder  and  reclnm,  and  fhanpes  in  electrical  reaction  are  not  pres* *nt  in 
multiple  sclerosis^  and  their  ^d^sence  is  of  much  md  in  the  dilTen^ntial 
diagnosis. 

Multiple  sclerosis  may  be  distinguished  from  transverse  myelitis  by 
the  extreme  rarity  of  the  lalter  condilion  in  early  life,  by  its  acute  onset, 
the  involvement  of  the  bladder,  and  the  sensoi7  symptoms- 

The  dia^fiit^sis  from  hereditary  ataxia  is  ^a%'en  on  page  08 D,  The  nys- 
tagmus, scannin^f  speecli,  and  hdention  treumr  will  serve  to  distini^^uisli  Ihe 
disease  from  hysteria,  which  it  may  at  times  resemble.  Chorea  may  be 
eliminated  in  I  fie  iliJignosis  by  the  absence  of  trerm^r,  by  the  pr*\s<*nce  of 
the  clianicteristic  incoordinate  movements*  and  by  tlie  aJjsence  of  nyslag- 
mus  and  true  ataxia, 

pHotiNo^L^, — The  disease  is  incurable,  and  may  last  for  years.  Remis- 
sion of  the  symptoms  and  even  impnivenient  may  occur,  but  the  general 
coui^p  of  thi?  dis(^ase  is  pro^Trssive, 

Treatment, — Rest  in  bed,  hydrotherapeutit^,  massajje*  and  gt'^it^rsil 
hy^ene  are  desind^le  in  that  they  alle\iate  the  condilifm,  rendering  life 
more  bearable,  but  m»  Ln^Htmeiit  can  be  said  to  be  in  any  way  cunttive* 


HEREDITARY  ATAKLA   (Friedreich's  Disease), 

Hereditary  ataxia  is  a  ver>'  rare  disease,  dependent  on  a  slowly  pn^- 
gressive  sclerosis  of  the  cord  at  differe^nt  levels,  which  involves  espei'iidly 
the  posterior  and  lateral  t  olunms.  It  nsually  occurs  m  several  merid>ers 
of  a  family,  and  develops  in  late  childliood. 

Symptoms, — The  characteristic  symptoms  are  ataxia  of  the  li^  and 
arms,  gradual  loss  of  muscular  power,  with  atrophy  of  ttie  nmsiles,  loss 
of  the  knee-jerks,  disturbance  of  speech,  and,  in  the  late  stages,  nyslagmus. 
muscular  coidractures,  from  nmscular  paralyses,  and  complete  lnd[»U/s5* 
ness,  with  mental  impairment. 

A  rerehelkrr  fonn  of  the  disease  lurt^  been  described,  cfiimicteriice(j  by 
an  increased  knee-jerk,  loss  of  ocular  acrommodalion,  light  reHexes,  and 
absence  of  defonnities. 
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JiAtiKusis. — The   disease  is   (lilTert'iilialecl   from  lal>es  doi'salfe  by  the 

absence  of  the  crises  and  Ai^^yll-RoberLsdn  pii|)il  of  tabes,  by  tlie  heretli- 

lary  character  of  Hie  afl'ection,  and  the  extreme  rarity  of  tabes  hi  early  life. 

It  is  dilferentiated  from  niulliple  selen>sis  by  the  absence  of  increased 

reflexes,  intention  tremors,  spastic  jjail,  and  ocniar  palsies. 

PHoiiSosis  AND  Treatment. — The  pro^^nosis  auil  treatment  of  hereditary 
ataxia  is  always  unfavorable,  and  nu  treatmejil  is  of  benefit  except  for  the 
relief  df  symptoms. 

LOCOMOTOR  ATAXIA. 
Locomotor  ataxia,  or  tabes  dorsalis,  is  almost  unknown  in  childhood. 
The  ver}'  rare  cases  resernblinir  it  probably  represent   entirely  different 
lesions  from  those  whieh  are  found  in  cases  of  the  disease  occurring  iu 
adults. 

SYRINGOHVEUA. 

Syringomyelia  is  exceedingly  rart^  in  rarly  life.  It  is  regarded  as  a 
gliosis,  a  development  of  embryonal  neuroglia  tissue  about  tlie  central 
canal  of  the  spinal  cord,  in  wlueli  hemorrhage  and  degeneration  takes 
place  with  (he  formation  of  cavities. 

In  this  disease  we  usually  find  a  diminution  of  sensation  to  heat  mid 
cold,  according  lo  the  site  of  the  lesion,  which  is  i^ommonly  a  point  in 
the  upper  dorsal  or  the  louder  cervical  region.  There  is  apl  to  be  a  weak- 
ness of  one  or  both  arms,  accompanied  by  marked  wasting.  Tliere  is 
also  usually  some  weakness  in  the  legs.  The  reflexes  are  increased,  and 
a  spastic  condition  is  likely  to  result.  These  symptoms  are  usually  ac- 
companied by  marked  lateral  scoliosis. 

Syriognmyelia  is  aji  incurable  disease^  and  the  treatment  is  therefore 
usually  limited  to  correcting,  if  possible,  the  lateral  curv^ature  which  h\- 
quently  accompanies  it. 

HEBEDITAHY  SPASTIC  PARALTSIS. 
The  term  hereditary  spas^tic  [jamlysis  ha.s  bt'cn  applied  by  Sachs  to  an 
hereditary  disease  lOiamcterized  by  spastic  rigidity,  chiefly  of  (he  lower 
extremities.  He  rtx  ognbces  two  types  of  the  disease.  One  is  of  Apinul 
ifjje,  a  s]>astic  paraplegia  witli  ctjntractures  and  int  reased  rf*flexes,  due  to 
interference  with  the  pyramidal  Iract  in  the  lateral  column  of  tlie  cord* 
Another  type,  the  cercbmi  type,  develops  at  about  four  or  five  months  of 
age.  It  is  characterized  by  increa.sing  mental  dulness.  dt*fective  vision, 
ending  in  blindness,  nystagnms,  and  gradual  physical  iMerioration.  Con- 
vulsions are  never  pn^sent.  The  symptoms  may  continue  for  one  or  two 
years,  but  end  fatally.     The  ti-eatment  is  symptomatic* 


PROGRESSIVE  CENTRAL  MUSCUIjAR  ATROPHY, 
Progressive  muscular  atrophy  of  central  origin,  also  described  as  the 
Aran-DueJwmie  type,  develops  in  the  great  majority  of  cases  in  adult  life 
after  the  twenty-flfth  yean     A  few  cases,  tiowever,  have  been  reported 
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in  yunng  rliildreii,  notably  two  by  HofTnmn,  one  of  wliiih  occnrred  in  a 
gkrl  four  years  of  age.  and  another  in  lier  broUier,  m  whom  Lhc  syniptonu 
began  at  about  the  same  age. 

Various  fi>rnis  are  recognized  in  adults  and  ai*e  known  as  amtfoirfffthi^, 
by  which  is  meant  a  progressive  wastini^  due  t<i  lesions  in  the  spinal  rord, 
as  distinguislied  from  the  term  mifoittdkii^  or  tli/atrophh'x,  in  which  tlie  pri- 
mary disease  is  in  the  muscles  themselves.  Midway  between  these  two 
types  of  niuseular  atrophies,  botJi  in  the  patliolo{=riral  lesions  and  elinlral 
symptoms,  is  another,  whicli  will  be  described  later  as  j/nttjrtH^ivf  nrnrtdi 

ETifiuM^Y. — The  din:»et  cause  of  the  progressive  muscular  atrophy  of 
central  origin  is  nut  knowji.  Hereditar)'  and  fandly  iTitluenees  an%  in 
adults,  of  nuich  less  importance  in  relation  to  tMs  spinal  type  of  progres- 
sive nmscular  atru|>hy  than  they  are  in  the  muscular  atrophies  of  neunU 
origin  and  of  tlie  dystnjphies.  Tlie  association  of  tlie  disease,  however, 
in  ttie  children  of  one  family  ha^  been  noted,  and  is  a  eharacteristic  of 
the  infantile  form.  Trauma,  exposure  to  wet,  cold,  fright,  and  nervous 
shock  are  metdioned  fis  etiological  factors. 

Pathology.— The  pathological  lesions  consist  primarily  in  a  slow  de- 
generation of  the  upper  and  lower  neurons  of  the  motor  path,  resulting 
in  progressive  atrophy  of  certain  groups  of  nmscles.  The  chief  histologi- 
cal cliaoges  consist  of  an  <"dn>phy  of  the  ganglion-cells  of  the  anterior 
horns  aiKt  an  increase  in  the  neuroglia.  The  lateral  pyramidal  ira(*ts 
show  degeJiemtive  cliattges,  which,  in  some  cases,  Imve  been  traeiMl  to 
tlie  motor  <'ijrtex,  and  even  to  the  cortical  motor  cells  theuiselves.  The 
direct  cerebellar  and  ventro-lateral  tracts  are  not  involved.  The  muscJi-s 
and  the  interim  use  ular  branches  of  the  motor  nen^es  show  de^*nerative 
changes. 

Symptoms, — Indefinite  pains  suggesting  those  of  chronic  rheumatisiii 
may  be  the  earliest  syiuptoms.  These  are  followed  by  a  gradual  loss  of 
ptjwer  and  atn>phy  of  the  nmscles.  The  tnusdes  of  the  thumb,  lioth  in 
the  thenai*  and  hypothenar  groups,  and  then  tlip  iiderossei  UJid  lumbri- 
cales  are  tirst  affected,  leaving  deprt^ssinns  between  the  in(*tiicar[«al  hones, 
Ttie  wasting  process  then  attacks  the  llexnr  imd  extensor  irmscli-s  of  the 
forearm,  contractimjs  set  in,  and  the  cham«  ti^nstic  **  claw-hand*'  develops. 
The  deltc»id  is  the  first  of  the  shoulder  nmscles  to  atnifihy,  ajid  then 
follow  in  tlie  typical  cases  the  remairnng  mnseles  of  tt»e  up|jer  extremity,, 
the  muscles  of  the  trunk,  and  finally  ttmse  of  the  lower  extrennty.  The 
trapezius  and  face  muscles  are  among  the  first  to  t)e  attacked.  This  onler 
of  progrt^ssion  is  not  always  ntaintained.  In  rare  cases  the  lt*gs  ma) 
begin  to  atrophy  soon  after  the  aftei  tion  of  the  hand.  Muscular  con* 
Iractures  from  the  action  of  anta^jnistic  nmscles,  fibrillary  twitching  in 
ttie  imafTected  nmscles,  numbness  and  coldm*ss  in  tin*  rt^gions  i>f  atrtiphy. 
and  dinnnution  and  even  loss  of  musc^nlar  reaction  lo  faradic  and  galvanie 
currents  are  gt»nerally  pn:Jsent  in  aihaiiced  east*s,     Tht*  reaction  of  degeii- 
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eration  may  be  present  in  the  very  rapidly  progressive  lesions*  The?  ex- 
cital>ility  of  the  nerve-triinkis  outlasts  tliat  of  the  muscles.  The  muscular 
weakness  is  proportionate  and  generally  dependent  upon  the  degree  of 
atrophy.     Sensation  of  heat,  touch,  and  pain-is  not  impaired* 

In  another  type  of  eases,  described  by  Charcot  as  amyotrophw 
lahrid  mkroms^  a  spastic  paralysis  precedes  the  wasting,  but  scj  far  as  I 
know  this  condition  does  not  occur  in  childrt^n, 

In  ver)^  rare  cases  \n  children  the  degenerative  processes  may  affect 
the  nuclei  of  the  motor  cranial  nerves,  both  the  upper  and  lower  divisions 
of  the  motor  tract  being  involved  (Sachs),  The  symptom8  in  these  cases 
bear  a  close  resemblance  to  the  progressive  bulbar  paralyses  of  adults* 
but  are  so  rare  that  they  need  merely  be  referred  lo* 

Diagnosis. — The  diagnosis  is  made  on  the  slow,  prc^ressive  wasting 
of  muscles  in  the  order  described,  on  the  gradual  loss  of  power  in  the 
affected  grroups,  on  the  fibrillary  muscular  contractions,  on  the  diminution 
in  the  electrical  reactions,  on  the  absence  of  marked  impairment  of  sensa- 
tion, and,  in  tire  great  majority  of  cases,  on  tlie  absence  of  hereditary  of 
family  inOuences,  The  rarity  of  the  disease  in  early  life  is  also  of  some 
value  in  the  diagnosis, 

Pkognosis, — ^The  disease  is  progressive  and  may  last  for  many  years. 
It  is  invariably  fatal,  although  there  may  be  periods  in  which  then?  Is  an 
appaivnt  arrest  tif  the  process,  but  wliich  is  only  tenqjorarj. 

Treatment,— The  tni^atment  is  at  best  palliative  and  for  the  most  part 
ineftective.  Massa^'e,  electricity,  anti-specilic  treatment  if  then^  is  any 
evidence  of  a  syphilitic  taint,  arsenic,  and  hypodermic  injections  of  strych- 
nine, as  recommended  by  Powers,  may  be  tried. 


PROORISSIVE  NEURAL  MUSCIILAR  ATROPHT. 

Progressive  neural  muscular  atrophy  is  also  known  as  iXw  pero^mil  or 
kg  fifjK  of  progn?ssive  muscular  atrophy. 

EriouKJV.^The  disease  is  an  hereditary  or  family  affect  ion*  beginning  in 
very  early  life  in  the  cases  reported  by  Sachs,  and  as  late  as  twenty  years 
in  the  case  described  by  Charcot  and  Marie.  Dubreuilli  has  reported  a 
fatal  and  very  typical  vase  in  a  child  in  a  family  in  \^iuch  tlie  mother  and 
eleven  children  were  similarly  aftVcted. 

Pathology, — The  patholc^cal  conditions  found  in  Dubreuilh's  ca.^e 
showed  chronic  degenerative  changes  in  the  i^eripheral  nerves,  without 
lesions  hi  the  gray  substance  of  the  spinal  cord,  with  tlie  exceplitm  of  a 
very  slight  increase  in  the  glia  of  the  column  of  GolL  The  motor  nerves 
of  the  hands  and  feet  were  especially  involved.  The  muscles  showed 
atrophy  of  the  fibres ;  some  were  degenerated  and  some  \vere  hypertro- 
phied.  The  transverse  striations  were  diminished  and  the  nuclei  in- 
creased. According  to  Sachs,  these  muscular  changes  more  closely  resem- 
ble those  which  occur  in  the  primar>*  dystroptiies  than  those  whi(di  are 
dependent  on  changes  in  the  spinal  pinglia,  and  the  sliglit  lesions  in  the 
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eratjon  may  be  prt^sont  in  the  very  rapidly  progressive  lesions.  The  ex- 
citability of  Hie  rierve-tninks  oiitUtsts  Umt  of  the  iriuseles.  The  iiiuseiilar 
weakness  is  proporliraiati'  and  generalty  th^pendent  upon  the  degree  of 
atropliy.     Sensation  of  heat,  totieh,  and  pain-  is  not  impaired. 

In  another  type  of  eases,  described  by  Chareot  as  ami/otrophw 
laimil  j*i*/e/Wjs,  a  spastie  paralysis  precedes  the  wasting,  but  so  far  as  I 
know  this  condition  does  not  occur  in  cliildren. 

In  very  rare  cases  in  children  the  deifpnerative  prot*esses  may  affect 
the  auclei  of  the  motor  cranial  nerves,  both  the  upper  and  lower  divisions 
of  the  motor  tract  being  involved  (Sachs).  The  symptoms  in  these  cases 
bear  a  close  resemblance  to  the  pro^essrve  bulbai*  paralyses  of  adults, 
but  are  so  rai'e  that  they  need  merely  be  referred  to* 

Diagnosis, — Ttie  diagnosis  is  made  on  Ihe  slow,  progressive  wasting 
of  muscles  in  the  order  described,  on  the  t^^nidual  loss  of  power  in  the 
affected  groups,  on  the  fibrillary  ni oscular  contractions,  on  the  diminution 
in  the  electrical  reactions,  on  tJie  absence  of  marked  inipairnient  of  sensa- 
tioo*  and,  in  the  great  majority  of  cases,  on  the  absence  of  hereditary  or 
family  inQnences.  The  rarity  of  the  disease  in  early  life  is  also  of  some 
value  in  the  diagnosis* 

pRoaifosLs. — ^The  disease  is  progi^ssive  and  may  last  for  many  years. 
It  is  invariably  fatal,  althougli  [here  may  be  periods  in  whi<.-h  there  is  an 
apparent  aiTest  i»f  the  process,  but  which  is  only  temporary. 

Treatment* — The  treatment  is  at  best  palliative  and  for  the  most  part 
ineffective.  Massage,  eleclricity,  anti-si>ecific  tri^alnient  if  there  is  any 
evidence  of  a  syphilitic  tmnt,  arsenic,  and  hypodermic  injeclitms  of  strj'ch- 
nijie,  as  reconun ended  by  F\)wei*s,  may  be  tried. 


FROGRESSIVE  NEUIiAX.  MUSOUIxAR  ATBOPHY. 

Progressive  neural  muscular  atrophy  is  alsti  known  as  the  ptToneai  or 
%  fifpe  of  progressive  muscntar  atrophy. 

Etiou^gy.^— The  disease  is  an  hereditary  or  family  afTectioru  beginning  in 
very  early  life  in  the  cases  re[jorted  by  Saclts,  and  as  late  us  twenty  years 
in  the  case  described  by  Charcot  and  Marie.  Dubreuilli  hm  reported  a 
fatal  and  verj^  typical  case  in  a  rhihl  in  a  family  in  which  the  jiiother  and 
eleven  children  were  similarly  affected. 

pATnoLooY.^ — The  pathological  ccmditions  found  in  Bubreuilh's  case 
showed  chronic  degeneralivi'  changt^  iti  the  peripheral  nerves,  Avithout 
lesions  in  the  gray  substanre  of  the  spinal  cort!,  witit  the  exception  of  a 
ver}'  slight  increase  in  th*^  glia  of  the  colunm  of  Goll.  The  motor  nerves 
of  the  bands  and  feet  were  especially  involved.  The  muscles  showed 
alrophy  of  the  fibres  ;  some  were  degenerated  and  some  wen*  liyperiro- 
phied.  The  transverse  slriations  were  dimiTiished  and  tlie  mu  lei  in- 
creased. According  to  Sachs,  tliese  muscular  changes  more  closely  resem- 
ble those  which  Oi^cur  in  the  primary  dystmphies  than  ttiusf*  which  are 
dependent  on  ciianges  ui  the  s|>inal  gcuigiia,  and  thi'  sli^^dit   lesifHis  in  tlie 
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cord  arc  probably  secondary  to  those  in  the  peripheral  nerves.  As 
this  class  of  cases  is  intermediate  between  those  of  central  origin  and  the 
priniar>'  dystrophies,  he  considers  the  neural  origin  of  the  disease  a  theory 
to  be  accepted  with  reserve  until  verified  by  other  cases. 

Symptoms. — The  peroneal  muscles  and  the  muscles  of  the  feet  are  the 
first  to  be  affected,  atrophy  sets  in,  contractions  of  anbigonistic  muscles 
follow,  and  end  in  the  production  of  club-foot,  either  pes  equinus  or  pes 
equino-varus.  Eventually  the  entire  leg  may  atrophy.  The  upper  ex- 
tremities and  body  are  rarely  affected  until  late  in  the  disease,  and  the 
atrophy  is  not  so  marked  as  in  the  cases  of  central  origin.  In  ven'  rare 
instances  the  disease  may  begin  in  the  hands.  Fibrillary  contractions  and 
twitchings  are  present.  The  electrical  reactions  of  both  muscles  and  ner\'es 
are  much  dhninished.  The  reflexes  of  the  lower  extremities  are  either  lost 
or  diminished.  The  sensations  may  be  either  normal  or  slightly  altered ; 
the  sense  of  pain  is  sometimes  increased.  Muscular  weakness  propor- 
tionate to  the  atrophy  and  defonnity  is  present,  and  gives  rise  to  a  wad- 
dling gait,  and  especially  to  ditficulty  in  going  up-stairs. 

Diagnosis. — The  diagnosis  of  progressive  neural  muscular  atrophy  is 
to  be  made  from  several  similar  conditions. 

Frorti  Progressive  Muscular  Atrophy  of  Central  Origin. — This  may  be 
necessary  in  those  cases  in  which  atrophy  of  the  lower  extremities  follows 
soon  after  the  affection  of  the  hands.  The  rarity  of  this  condition  in  early 
life,  the  absence,  as  a  rule,  of  hereditary  influences,  and  the  normal  sen- 
sation are  the  only  points  in  the  differential  diagnosis.  Typical  cases  of 
either  disease  are  n^adily  distinguished  by  the  onset  and  manner  of  pro- 
gression, l)ut  in  atypical  cases  the  differential  diagnosis  may  not  be  pos- 
sible. 

Froiii  Poliomi/f/itis. — In  poliomyelitis  the  sudden  onset,  retrogressive 
character  of  the  atrophy,  the  absence  of  hereditary  influences,  and  the 
absence  rather  than  diminution  of  knee-jerks  serve  to  distinguish  the  dis- 
ease from  the  slowly  progressive  hereditary  paralysis  which  has  just  been 
described.  The  diagnosis  from  the  subacute  and  chronic  forms  of  jiolio- 
myelitis  is  often  ditlicult  until  tlie  progressive  character  of  the  clis(»ase 
becomes  apparent. 

From  Ikvediiary  Ataxia. — The  absence  of  ataxia,  th(^  al^normal  <»lertri- 
cal  reiK  tions,  and  the  })ersistence  of  the  reflexes  in  certain  cases  of  pro- 
gressive neural  muscular  atrophy  render  the  diagnosis  from  hereditan' 
ataxia  clear  in  most  cases. 

From  Clu'ofiic  Multiple  Xruritifi. — In  the  muscular  atroj)hy  dependent 
upon  neuritis,  the  greater  j)roniinence  of  pain  and  tenderness,  the  absence 
of  hereditary  or  family  influences,  and  the  extreme  rarity  of  the  devi^Iop- 
meiil  of  double  club-foot  generally  eniil)les  us  to  distinguish  neuritis  from 
])rogressive  neural  muscular  atrojihy. 

Di'jeriiie  and  Soltas  have  (i(\scril)ed  a  family  disea.se  of  nuv  occurrence 
])ej.nnning  early  in    lile  and   resembling  in   many  respects  a   progressive 
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neuml  muscular  atrophy,  II  is  rhanicterizcd  by  I  In*  symptoms  of  tabes 
dorsalis  combined  ^vilh  progressive  muscular  atrophy  involvini^  the  face 
and  lips  and  by  an  jjitei^stitial  hype^rtrfjphic  neuritis  exlendinjs^  into  the 
dorsfil  folunms  of  the  <im\.  The  f^rmditiun  is  sometimes  called  prof/trmre 
mU'ratiiUtl  hjfjtt'HruphU'  nvuriflti  of  infants. 

pRCKiNosis, — The  deiration  nf  the  disease  is  very  chnjnic,  but  there  may 
be  periods  of  am^st  in  its  development. 

Treatment, — Tlie  disease  is  iii<Mij-ablt\  Muih  ean  be  done  by  ortho- 
piedie  sultry  for  the  relief  of  deforniilies  pnidueed  by  the  contraetions* 
Massage  and  electricity  are  the  niain  indications  for  treatment* 


PKOGRESSIVB  MUSOHLAB  DYSTROPHIES. 

Ci^ssiFtuATioN. — ^The  j-fnuij)  of  diseases  km»wn  jjs  primfin^  musrulur  ilt/ft^ 
trophitii^  or  prlnufn/  mtfoj/aflutH^  are  represented  by  seveitif  Ibnns,  which 
diiTer  from  progn^ssive  muscular  atrophy  of  centnil  origin  (Amn-Duchenne 
ly|ie)  in  that  the  lesions  are  primary  in  the  nnisctes  and  are  nol  dependent 
upon  dt^enerative  changes  in  the  sjiinal  cx>rd. 

For  the  sake  of  convenience  Erb  has  divided  the  muscular  dystrophies 
into  two  large  groups,  which  are  slit  I  further  subdivided  into  types  de- 
pendent partly  on  pathological  and  partly  upon  cliniral  dittereuees.  This 
classification  may  be  expressed  as  follows : 

■  1.  Progressive  Muscular  Dystrophy  of  Infancy. 

^^^L  ^1.  Hypertroptue  Fonn,  in  which  the  muscU»s  are  increased  in 

^^^li  sizt%  and  eventually  become  ulroplm 

^^^^^fe  rr.  With  real  hypertrophy  of  the  niusch*  fihrc^s. 

^^^^^H  L   With  false  hyp('rtnif>liy.  the  niusculai'  IiIhvs  having  un- 

^^^^^F  der^'one  lipomatosis. 

^^^r  B.  Atrophic  Form,  in  which  there  is  no  stage  of  hypertrophy. 

^^^^^^  a.  The  l^ndouzy-Dejerine  type,  in  which  there  is  primar)' 

^^^^^H  involvement  of  the  face. 

^^^^^P  b.  An  atrophic  form  without  involvement  of  the  facial  uiuscles. 

H         II-  Prt^res.sive  Muscular  Atro|ihy  of  Youth  and  Atlult  Life.    This  is  also 

^^_  known  as  Erb'ttjiwenUf  form. 

m  All  these  forms  have  certain  points  in  common.     There  is  a  distinct 

■  hereditarj'  innuenee  or  fanuly  assot^iidiou.     The  eleetrii-al  n-aetions  are 
P     diminished  in  all,  but  none  show  a  typical  reaction  of  (tegenemtiim.     The 

reflexes  diminish  proportionately  to  the  degree  of  muscular  atnipliy. 
As  Sachs  has  pointed  out,  the  chief  distinction  therefore  between  these 
clinical  types  are  in  reference  to  the  ihstribution  of  the  atrophy  (^r  liy- 
pertrophy, 

ExioLoiiY  OF  THK  MusccLAR  Dtstrophifs^. — Heredity  or  association  of 
casc^  in  one  tannty  are  the  only  etiological  factors  of  any  imporiance,  so 
far  as  is  known.  This  peculiarity  serves  as  the  most  imporiant  point  in 
the  diagnosis  of  llie  d)'strophies  from  prr^ressive  central  muscular  atro- 
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ph}%  almost  all  cases  of  wliitiiu  excepi  Krb's  infantile  fr)mi,  <ire  fret'  fnmi 
hen?clitary  iniluences.  The  disease  is  usually  traiisniitted  thnaigh  Ilk' 
mother,  who  may  not  hi*rself  be  affected,  may  run  thrniitjfh  m  many  as 
five  ^fenerations,  and  generally  attacks  tite  males.  The  disease,  as  a  niK 
begins  before  puberty,  lui'ely  after  tlie  twf^ntieth  yeai*. 

Pathology, — ^The  chief  histolugical  t^hanges  in  the  muscular  dystn:iphies 
.^insist  in  hypertrophy  and  atrophy  of  the  muscnlap  fibres,  with  (*ri»- 
Hferation  of  the  nuclei,  vacuolization  and  segmentation  of  tlie  libn-^. 
The  hypertrophy  of  the  muscle  fibres  appears  to  be  an  early  process  in 
all  fonns  uf  nuiscnlar  dystrophies,  and  is  asscjciaied  with  lipomatosis  and 
changes  in  the  comjective  tissue.  Atrophy  of  tlie  muscle  fibres  is  a  later 
stage  of  the  disease.  No  sharp  distinction  histologically  can  be  drawn 
between  the  muscular  lesions  of  the  spinal  amyotrophies  and  the  nius<nlar 
dystrophies,  as  hypertrophy  of  the  muscle  fibres  may  rarely  occur  in  the 
spinal  amyotrophies  (Sachs),  The  dystrophies  are,  howeveTt  not  asso* 
ciated  with  lesions  of  the  central  nervous  system. 

Symptoms, — Pseudo-Hyp ertrophic  Forms, — The  earliest  syniptoitis 
noticed  are  weakness  of  tlie  nniscle,s,  a  sliuffling,  chmtsy  gnit,  and 
awkwardness  in  the  ordinary  motions,  especially  in  rising  from  the  fiiior 
or  climbing  stairs.  These  symptoms  generally  |jrecede  any  noticeid>ie 
enlargement  of  the  muscles.  Gradually,  liowever,  the  musiMes  of  the 
calves  increase  in  size  and  are  hard  and  firm.  The  tliighs  are  raix^ly 
hypertro]}hied.  Atrophy  of  the  ttiighs  and  of  the  deep  niusclvs  of  the 
back,  sliouldert  and  Bcapula?  sets  in.  Late  in  the  dis^nxse  tJie  atrupluc 
process  becomes  general*  alTecting  even  the  hypertrophied  calves.  The 
nmscles  of  the  face  are  not  hivolved  until  in  the  ver)'  last  staphs. 

Cliildren  who  are  aflected  with  this  form  of  dystrctphy  learn  to  walk 
late,  and  assist  tliemselves  by  leaning  on  the  furniture  or  ntht-r  ohjeiis  m 
their  path.  When  the  child  is  placed  on  the  lloor  on  ils  bark  it  has 
ditticulty  in  getting  up.  It  has  to  turn  over  on  its  face  first,  and  th«*n  lo 
aid  ttie  weakened  muscles  of  the  legs  and  trunk  by  means  of  the  linnds 
and  arms,  climbing  up,  as  it  were,  upon  itsdf  by  placing  the  hands  ni»i>n 
Uie  knees  and  then  farther  and  farther  up  the  thighs,  HhrillMry  con- 
tractions do  not  occur.  The  knee-jerks  in  some  cases  disappear  as  tlie 
disease  advances.  Sensation,  as  a  rule»  is  normah  There  is  seldom 
any  disturbance  of  the  bladder  or  rectum. 

In  the  later  stages  of  Ihe  disease  ccmtractions  of  the  nms(1iTs  oceur, 
and  in  this  way  ]KTmanent  distortions  of  tlie  joints  may  result  The 
most,  common  deformities  are  talipes  equinus  and  fiexion  of  the  knet'S  and 
hips. 

Lateral  curvature  occurs,  or  a  permanent  tlexion  of  the  spine  from 
weakness  of  the  erector  spina:!  nujseles  may  result  so  that  the  chilil  sits 
bowed  forward,  or  wtien  kneeling  on  the  hands  and  feet  there  is  a 
sadd[e-shai>ed  depression  of  the  back.  The  electrical  reactions  show  only 
quantilative  changes.     The  reaction  of  degeneration  is  never  present. 
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Atrophic  Form. — Tliis  rnnn  i.^  known  as  Ww  lMmhmzif~IU}friti*'  type, 
Tlio  iiiimrles  of  \\w  Uvi*  and  i^hnuUliT  un?  primarily  anVettMi ;  there  is 
nt>  hyperiropliy  except  in  very  rare  instances.  The  muscles  of  Ih^  fore- 
arm, liamis,  It'i/fi,  and  hark  n^niain  unatlVrtKl.  Wrsl|ihat  ha.s  desrribetl  a 
cufsif  in  which  llit^  tlui*  nmsclus  wctl*  involved  iti  an  otherwise  typical 
cAse  or  pseudo-hypertrophy,  Otlier  fonns  occur  without  involvement  of 
the  tarial  muscles.  The  I^ndonzy-D*^jcrine  type,  thereforts  is  not  abso- 
hitely  ilistiiu^tive,  I  have  reported  a  rase  of  this  affection  in  tht?  first 
edition  of  tliis  work, 

Fio.  2m. 


Fia.  204, 


slinvvlrj^  etilv^ged  calves* 


l'*«!U»lij'li>|iL'rtPorh|it?  mii^tiiJaf  jviiuLyKU4,  fhowing 


Erb's  Juvenile  Form, — The  shoulder  muscles  art*  priniarly  affected. 
The  disi^ase  be^aurt  in  late  ehildhijod  or  early  youtli,  and  is  chameterized 
by  pro^'res^ive  atrophy  of  the  iruiscles  of  the  shoulder,  upper  arrn, 
pelvis,  thigh,  and  bark,  the  foreann  and  legs  remaining  normal.  True  or 
p8ondo-tiy]>ertmphy  may  be  associated  with  the  atrophy  in  certain  groups 
of  muscles,  notably  in  the  deltoids,  snpm-spinati  aird  infra-spinati 
muscles. 
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Diagnosis. — The  differential  diagnosis  of  the  different  fomis  of  pro- 
gressive muscular  dystrophies  present  many  ditTiculties,  and  depend  pri- 
marily upon  the  distribution  of  the  lesions,  as  in  all  other  respects  they 
may  be  practically  the  same. 

The  group  differs  from  the  spinal  or  central  form,  however,  in  the 
liereditary  character  of  the  affection,  in  the  primar}^  appearance  and  the 
distribution  of  the  lesions,  in  the  absence  of  fibrillary  contractions,  in  the 
absence  of  marked  electrical  changes,  and  in  their  greater  frequency  in 
early  life. 

The  chief  point  in  the  diagnosis  from  progressive  neural  muscular 
atrophy  is  in  the  peculiar  distribution  of  the  atrophy  in  the  latter  affection 
to  the  muscles  of  the  feet  and  to  the  peroneal  group. 

PhouxNosis. — All  forms  of  the  muscular  dystrophies  are  slowly  pro- 
gressive and  are  incurable.  The  pseudo-hypertrophic  type  may  render 
the  patient  a  helpless  cripple  in  two  or  three  years.  The  other  forms 
may  last  for  ten,  twenty,  or  thirty  years,  but  the  patient  is  very  suscep- 
tible to  hitercurrent  diseases. 

Treatment. — The  treatment  is  ver>^  limited  and  does  not  differ  from 
that  of  progressive  central  muscular  atrophy  described  on  page  991. 

Fig.  203  illustrates  the  hypertrophy  of  the  calves  which  occurs  in  the 
pseudo-hypertrophic  form  of  progressive  muscular  atrophy.  Fig.  204 
represents  a  (*hild  with  the  same  condition  in  the  characteristic  act  of 
"  climbing  up  on  hhuself." 
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HiEMOFHUilA. 

Ix  cnntradistini-tioii  In  the  liL*ii[Mrrha^^t*g  of  in fp^ "tin us  nri;j"in  wliich 
occur  ill  ttie  early  Wfoks  of  lift*  is  tlial  class  of  lioinorrtiii^r:?  vvhirli  can 
be  classed  under  the  tenii  htf^nophlikL 

Haemophilia  .^iniply  nutans  a  iMorbid  roiitlitiori  fhamt^terizert  by  a  ti^n- 
deucy  to  bleed  spontaneously  or  froui  any  insignifiranl  wnnnd.  Indi- 
viduals who  are  liable  lo  bleed  in  tliis  way  are  designated  as  having  a 
hemorrhiit/h  dhtthi'sh^  Tlie  disease  is  not  espeelally  conininn  in  Uie  early 
weeks  of  life,  and  usually  ort-urs  at  a  later  period  of  development.  It 
be^is  to  be  more  frequent  h*  wan  Is  the  end  of  the  first  year,  antl  is 
appJin'ntly  wefl  established  in  ttie  serond  year  and  later  in  childliood. 
I!  (hies  not  have  a  self-liniifed  course,  as  is  (he  rase  with  the  other  form 
of  heiiioiThage,  It  L>  not  irifec  tioiis,  antl  is  not  an'onipanied  by  Aever. 
It  may  be  for  many  years  masked,  aJid  then  may  become  manifest  from 
some  trivial  rause^  sut-h  as  the  extraction  of  a  tooth.  U  is  a  dangerous 
disea*se,  and  deatli  i.s  very  liable  iu  tjei-ur  I'njrji  inability  to  rontrt^l  the 
hemorrhage.  The  conditioTi  is  hereditary,  being  transmitted  through  the 
femateK  to  the  males,  hut  Si4dtim  ot^eurring  hi  the  females,  the  proporiion 
iH'ing  oue  to  eleven  itr  tlurteeii  (Osier), 

In  addition  to  the  heroorrhage  which  occurs  in  various  parts  in 
Iaemo|diilia  Konig  describes  a  fornlition  of  the  joints  wliich  IV>r  a  long 
tinie  was  supptjsed  to  be  of  gouty  tjrigiji.  TliLs  alTeetion  of  the  joints, 
like  other  luemopiiilic  hemorrhages,  occurs  most  commonly  in  boys  ami 
young  men*  The  onset  of  the  attack  is  sudden,  and  often  without  any 
history  of  trauma.  The  effusion  hito  the  joint  is  found  to  be  of  pure 
blood,  aiiti  the  cpmidity  ujay  be  hu^L\  This  etfusion  riiay  he  entirely 
absorbed  spontaneously,  c^r  may  occur  later  in  the  same  joint  or  else- 
where, tiihaw  r'eporis  a  case  in  which  the  recurring  effusifHi  into  and 
about  the  joints  was  ivgularly  preceded  by  a  definile  prodromal  discomfort 
ill  the  joint.  After  repeated  attacks,  chronic  joint  changes  may  ensue. 
There  is  no  tendency  to  suppunition.  The  elfusion  somelimes  of^curs 
alxiut,  rather  than  in  the  joint.  The  disease  Ls  liable  to  be  mistaken  for, 
and  is  to  be  dilTerenliated  from,  tumor  a  I  bus  and  tuberculosis.     Careful 
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attention  to  personal  and  family  histbrj^  is  the  only  safeguard  in  making  a 
diagnosis  of  this  disease,  although  we  should  always  bear  in  mind  the 
possibility  of  its  presence  in  case  of  the  affection  of  a  joint  of  sudden 
onset  in  a  young  male  and  wdthout  historj*^  of  severe  traumatism. 

Treatment. — There  is  no  treatment  which  has  been  found  successful 
in  these  cases  beyond  the  active  local  employment  of  styptics  and  com- 
pression. 

PURPURA. 

Purpura  is  a  term  applied  to  certain  conditions  in  which  there  are 
hemorrhages  into  the  skin  or  mucous  membranes.  These  hemorrhages 
may  be  of  various  sizes.  When  small,  they  are  called  petechije ;  when 
larger,  they  are  called  ecchymoses.  There  is  no  proof  that  purpura  is  a 
disease  of  the  blood.  Its  etiology  is  very  obscure,  and  although  this  con- 
dition has  been  divided  into  various  forms,  such  as  purpura  simplex  and 
purpura  hemorrhagica,  it  is  doubtful  whether  these  are  not  all  microbic  in 
their  origin  and  simply  represent  different  degrees  of  infection. 

In  the  more  simple  forms  of  purpura  the  hemorrhages  are  only  in  the 
skin,  while  in  the  more  severe  affection  the  mucous  membranes  of  the 
mouth  and  gastro-enteric  tract  are  usually  involved. 

Not  only  does  purpura  occur  in  what  may  be  called  primary  forms, 
but  this  purpuric  condition  may  also  be  secondary-  to  a  number  of  dis- 
eases, especially  those  of  an  exhausting  nature.  Thus,  I  have  seen  it  in 
the  more  severe  and  later  stages  of  infantile  atrophy,  in  which  the  hem- 
orrhages may  cover  almost  the  entire  front  of  the  body.  It  may  also  be 
a  symptom  in  the  more  severe  cases  of  measles,  scarlet  ftn'tT,  varicella, 
variola,  diphtheria,  and  in  thi*  course  of  a  prolonged  rheumatic  attack. 

In  an  infant  who  di«'d  of  infantile  atrophy  at  the  Infants'  Hospital  the  skin  of  the 
extremities  showed  numerous  ecchymoses  of  various  sizes  and  of  a  dark  red  and  pur- 
ple color.  On  the  thorax  on  hoth  sides  ahove  the  nip|)les  were  two  large  ecchymoses. 
and  there  were  smaller  ecchymoses  all  over  the  rest  of  the  trunk.  On  post-mortem 
examination  nothinjjf  abnormal  was  found  except  a  sli^dit  atelectasis  of  the  lower  h)l>es 
of  hoth  lungs,  with  j)leuritic  adhesions  at  the  hase  of  the  right  lung  and  slight  granular 
degeneration  of  the  heart,  liver,  and  kidneys,  with  hyperplasia  of  the  mesenteric  lymph- 
nodes. 

Purpura  Simplex. — In  the  siini)le  forms  of  purpura  the  disease  in 
children  is  often  mild,  and  is  accom|)anied  by  a  loss  of  appetite,  slight 
anjcmia,  a  slijzlit  de^nve  of  fever,  and  the  appearance  of  petechia*  in  va- 
rious |)arts  of  the  skin.  The  jirognosis  is  good,  and  the  duration  of  these 
attacks  is  usually  from  ont*  to  two  weeks.  They  are  at  times  associated 
with  i)ains  located  in  varions  ])laces. 

Purpura  Rheumatica. — The  forni  which  has  been  called  purpura 
rheunialica  (jxlio.sis  rhnniutficd  ;  Nr//oy//r/>r,s  disaf.sc)  probal)ly  has  no  con- 
neclion  with  rheninatisni  beyond  the  possibility  of  their  both  being  mi- 
crobic, and  merely  simulates  rheumatic  arthritis  from  the  fact  that  it  affects 
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the  joints.  The  diagnosis  is  made  by  the  characteristic  association  of  mul- 
tiple arthritis  witli  |jarpura  and  urUearia. 

Henoch's  Purpura, — Closely  shnulating  and  probably  representing 
purpura  rheiimatica,  except  that  the  gastru-enteric  syiuptoms  are  more 
prominent,  is  a  form  which  has  been  called  Henoch's  purpura.  It  occurs 
especially  in  children  between  the  ages  of  thn:*e  and  nine  years.  Its  direct 
cause  is  not  known,  although  it  usually  occurs  among  children  who  have 
had  bad  liygienic  surroundinj^s  and  have  been  ill  cared  for. 

Symptoms, — The  symptoms  are  more  or  less  malaise,  and  [mins  not 
especially  localized,  but  chiefly  occurring  in  the  extremities  and  back^ 
sometimes  accompanied  by  slight  oedema  of  the  part  affected.  These 
early  symptoms  of  pain  occur  in  one  or  more  joints,  usual ly  on  the  outer 
sides,  and  soniethues  there  are  swelling  and  redness  simulating  ariicular 
rheumatism.  In  this  stage  there  may  be  a  sudden  rise  of  temperature* 
Accompanying  these  symptoms  there  may  be  a  few  purpuric  spots,  but, 
as  a  rule,  there  is  a  period  of  several  days  between  the  appearance  of  the 
pains  in  the  joints  and  the  purpuric  appearances  on  the  skin.  The  pur- 
puric spots  may  coalesce,  and  thus  form  ecchynioses  of  various  sizes 
and  colors.  Tliey  are  vei^'  apt  to  begin  on  the  lower  leg  and  sju'ead  up 
to  the  thighs,  genitals,  and  body*  Somewhat  later  intestinal  symptoms 
develop.  While  the  purpura  is  spreading  there  is  severe  colic,  and  the 
pain  is  verj'  intractable  to  treatment.  The  abdomen  is  retracted  and 
tender*  There  is  obstinate  vomiting.  The  pulse  is  weak,  and  the  face 
has  an  anxious  expression.  There  is  more  or  less  diarrha'a,  which  usually 
occurs  at  the  end  of  an  attack  of  colic.  The  colic  and  vomiting  some- 
times last  for  one  or  two  days.  There  may  be  a  little  blood  in  the  vonntus 
and  in  the  movements.  The  vomiting  then  tUniinishes,  the  colic  ceases, 
and  later  the  diarrinea  stops,  the  pain  in  the  joints  ]>asses  away,  the  pur- 
puric spots  gnuhially  lade  anil  disap[jear,  and  the  (.hilii,  althongli  lefl  in  an 
exhausted  condition,  is  otherwise  well 

Tliert*  are  very  a[>t  to  be  relapses,  wln*:'h  may  appear  Avithin  a  few 
days  or  not  for  several  weeks. 

These  are  the  symptoms  of  a  typical  case ;  but  there  are  many  varia- 
tions. As  a  rule,  the  younger  the  child  Hie  more  typical  is  the  case. 
Sometimes  tlie  purpuric  spots  closely  sin  inlale  urticaria.  They  may  occur, 
although  rarely,  in  the  mouth.  They  sometimes  simulate  Ihe  lesions  of 
erjlhema  nodosunj.  The  attacks  of  colic  have  a  paroxysmal  character. 
There  may  be  swelling  of  the  joints. 

The  disease  is  rarely  fatal  uidess  it  is  complicated  by  some  such  dis- 
ease as  nephritis  or  endocarditis.     The  treatment  is  piu-ely  symptomatic. 

Purpura  Hsemoirhagica. — -The   mnst  severe  form  of  purjmra  ^vhich 

occurs  Is  tliat  wlach  is  called  purpum  liai'mon'hagica  (mm-bfiH  marultmitH 

Wedhofi).     The  hemorrhages  hi  ttiis  foi"m  are  from  the  mucous  meni- 

bmnes  as  well  as  into  the  skiru     The  disease  begins  with  debility.     A  few 

days  later  pm'purir*  spots  appear  on  the  skiJi,  and  subsequently  ha^ma- 


JNCLASSIFIED    DlJ^KAB^. 


tool 


recognHiori  nf  the  general  lyinphalir  enlaqerenient  and  the  exclusion  of 
other  causes^  snrli  as  tiibeR-ulosis  aiK!  k*uku'iijia. 

pRu(ix\'Osis. — TUv  sput'ial  teiitlenry  tu  sutldfii  tloatli  wliicli  exists  in  this 
condition  niiijsi  be  Ixjrne  in  iriind.  Tht*  vitality  of  the  t-hild  is  disUneUy 
lovvrred,  and  it  is  t*^jR*rially  susci'ptibli*  to  tht*  toxic  artions  ul^  tlio  in^ule 
iiU'ertious  diseiises.  At  tlie  stinii*  tiiiio  [in*n*  is  si  ttnidency  iu  oiit^^mw  tJiis 
condjlj<iri  as  puberty  approaches,  so  that  with  careful  management  ttie 
proji:tiosis  may  become  iavorahkv. 

Trkatsiknt.' — ^Tlie  treatment  is  essentially  syniptumatic,  and  consists 
duefly  in  the  regulation  of  tlie  food  and  hygiene  of  the  ehitd. 

MUSGTJT>AR  BHEUMATISM    i  Myalgia  J, 

Muscular  rheumatism  is  an  affet^tion  characterized  by  pain  and  stiff- 
ness in  certain  groups  of  musetes.     It  may  be  acute  or  chronic. 

Etiology. — The  disease  is  usually  seen  in  ctiildren  between  the  a^es 
of  live  and  Jilteen,  and  generally  t\jllows  exposure  to  cold  or  dampness 
and  io  bad  hyjnenie  suiToundin)Hrs,  It  has  been  held  by  Leube,  Peltessohn, 
and  others  to  be  due  to  hifectious  niicro-oi^nLsnis.  but  then*  is  as  yet  no 
proof  at  tliis, 

SvMPTOMia, — Pain  on  movement  and  tenderness  and  stiffness  of  certain 
rrniscles  are  tlie  typical  Byniptoms,  Fever  is  rarely  present>  The  j>ain  is 
at  times  quite  severe,  sli^dit  movemeids  of  the  muscles  brhiging  on  sharp 
exacerbations.  Certain  names  have  been  given  according  to  the  group  of 
nuiscles  aftected,  such  as  ctrrmifipttm,  or  utHde  tortlvollh,  when  the  process 
is  located  in  the  muscles  of  the  neck;  pkurmlfnla  when  hi  the  intercostal 
mnscles;  Imnhaf/o  when  in  tiie  lumbar  muscles  j  t'ephftfrnfifntu  wiien  in 
the  muscles  of  the  head  ;  srapttioififtjitr  and  oaifHiifnhi  wlirn  iji  the  irms- 
ch's  of  the  sljonlder. 

The  iJiscase  may  bv  acute  or  ctironic^  tUv  acnio  casrs  recovering  in 
a  fpvv  (lays-  The  clironic  cases  may  pra'sist  for  weeks,  often  leading  to 
increase  in  the  coiui4*clive  tissue,  producing  nmscular  stiifness  and  con- 
tractures. 

DiAGSosis.^ — The  diagnosis  is  to  be  made  from  pleurisy  by  the  absence 
of  i^hysicul  signs  arnl  by  the  pain  and  nniscular  tenderness.  If  is  distin- 
guished ulso  from  neuritis,  in  which  tlie  tenderness  is  along  ttie  cuorsc  of 
the  nerves  and  in  w^hich  massage  is  not  ethcient, 

Thkatmext.^ — Drugs  are  of  less  use  tlian  tiot  air  and  massage,  llrat 
may  be  applied  by  meatis  (if  a  hot  Jiat-iron  rubbed  on  the  aO'ected  part 
protected  by  a  piece  of  thick  ilannel,  .Massage  is  especially  to  be  recom- 
mended. Electricity  is  of  service  in  chronic  cases.  Phenacetine  and  tlie 
salicylates  aJ-e  tiie  drugs  whicli  are  imlicated  ;  they  should  be  used  with 
caution  if  they  seem  to  bi^netit  the  especial  cast\  and  should  not  be  em- 
pfoyid  as  a  routine  Ir^atinenl.     The  lilJiia  waters  should  be  given  freely. 

The  Ibllowing  *  asc  is  illusLrative  of  acute  torticollis  dependent  upon 
acute  miisculai'  rlieuuiafciim  : 
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recognition  of  the  general  lym[j[iatir  etikuT^feiHent  anti  the  exchision  of 
oilier  causes,  .surh  as  tuberculosis  and  lenk.^riiiia. 

Pbognosl^. — Tlie  special  tendency  to  suddt^n  death  which  exists  in  this 
condition  must  be  bonie  in  mind-  The  vitality  of  the  child  is  distinctly 
lowered,  and  if  is  esptM-iaily  susceptible  to  the  toxit:  actions  of  the  acnle 
inlecti*ms  diseases.  At  tlie  same  time  there  is  a  ttTuleocy  to  outgrow  this 
condition  as  puberty  approaches,  so  thai  with  carefnl  management  the 
prognosis  may  become  tkvorable. 

Treatment, — ^The  treatment  is  essentially  symptomatic,  ujkJ  consists 
chiedy  in  the  regulation  of  the  food  and  hygiene  of  the  child* 

MUBCULAR  RHEUMATISM    i  Myalgia), 

Muscular  rheumatisni  is  an  affection  chamt^terized  by  paiu  and  stiff- 
ness in  certain  irroups  of  muscles.     It  may  be  acnie  or  fhronic. 

Etiology. — Ttie  disease  is  usually  seen  in  children  betweert  the  ages 
of  live  and  fifteen,  and  generally  follows  exposure  to  cold  or  dampness 
and  to  bad  hygienic  snrron ridings.  It  has  been  field  by  Leube,  Peltessohii, 
and  others  to  be  due  tu  infectious  inicro-organisms,  but  tliere  is  as  yet  no 
proof  of  this. 

Symptoms, — Pain  on  movement  and  tenderness  and  stiffness  of  cerlain 
muscles  are  the  typical  symptoms.  Fever  is  mrely  present.  The  pain  is 
at  times  quite  severe,  slight  movements  of  the  muscles  bringing  on  sharp 
exaeerhatiuns.  Certain  names  have  been  given  according  to  the  group  of 
muscles  affected,  such  as  rervirofttftih,  or  avuie  birthmlUiH,  when  the  process 
is  located  in  the  nmscles  of  the  neck  ;  pkumdifnkt  when  in  tite  intercostal 
muscles;  Imnhm/o  when  in  the  lumbar  nmscles;  f*tphfthfhpii(t  when  in 
the  muscles  of  Ihe  head ;  Hatpitloiit/nla  and  mnmlifftki  when  in  the  nms- 
cles of  the  shoulder. 

The  disease  may  be  acute  or  cfironic,  the  acute  cases  recovering  in 
a  few  days.  Tlie  chronic  i  ases  may  persist  for  weeks,  otlen  leading  to 
increase  in  the  connective  tissue,  pnjducing  muscular  stiffness  and  con- 
tnu'tnres, 

DiAG^^osis, — ^The  diagnosis  is  to  be  made  from  pleurisy  by  the  alisence 
of  physical  signs  and  by  the  pain  and  muscular  tendenu:^ss.  It  is  distin- 
guLslied  also  from  neurilis,  in  which  Ihr  bmderness  is  along  the  coni"se  of 
the  nerves  and  hi  which  massage  is  not  eflicient. 

Tkf.atmknt. — Drugs  are  of  less  use  ttian  hoi  air  and  massage.  Heat 
may  be  apphed  by  means  of  a  hot  llat-iroii  rubbed  on  [\iv  affected  part 
protected  by  a  piece  of  tliick  flannel.  M^tssage  is  especialiy  to  be  recom- 
mended. Electricity  ii^  tif  senire  in  clironic  iixses?.  Pheriarefirre  and  the 
salicylates  are  the  drugs  wldch  are  indittated  ;  they  shuufd  bi.'  useii  with 
caution  if  they  seem  to  benefit  tlie  especial  case,  and  simuld  not  be  em- 
ployed as  a  rnntine  treatmeid.     Tfie  litliia  waters  slionid  be  given  rn*ely. 

The  following  case  is  illustralive  of  acute  todicoltis  defjendeiit  ujjon 
acute  nmsculai'  rlieumabpni : 
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The  boy  was  five  years  fild.  Bin*o  tii>  was  three  yeurs  oltl  he  hfid  heen  ?:uhje<H 
to  altacka  of  toHicollb,  appiirently  of  rbeuiualic  orijfiiu  Hl*  was*  bruu^hl  \uU^  tlir^  hos- 
pital irk  one  nf  the*se  altaeks.  Hb  Ipniperatiire  wtMi  somewhat  raided,  and  he  hail  a 
alight  lo«s  n(  appetite^  but  otlit^rwise  was  perreuUy  welU  and  did  nut  suiter  any  puin 
except  when  his  nerk  wa^i  tijui-hej].  The  head  wa^  dmwn  rigidly  back.  Thest* 
paroxystnal  atLaeki^  usually  last^iJ  hvo  *ir  Uirpe  davi**  when  I  bey  passed  olT  as  sud- 
denly iiks  Ihey  eauie.     The  last  attack  whi*  h  bn  bud  was  one  year  hefure^ 
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On  the  folio  wing  day  the  stiffness  and  the  paiti  in  the  nei^k  passed  off,  and  ttie  h**ad 
resumed  its  normal  position.  Various  drugs  tnid  been  given  in  these  ttttaek^,  hut 
none  with  any  especial  benefit  except  salicylate  of  sodium,  which  seemed  b  conlro!  the 
pain'. 

[  baw  aL^D  had  under  iny  care  a  little  boy,  ahi>ul  four  year?  cyf  agr,  who  wi4S 
attaekeil  with  fever,  puin  in  Ibe  refflon  of  the  spine,  and  sjmsni  along  lh«  entire  length 
of  theirpjnal  column.  Thert!  waj^  no  pain  or  tenderness  anywhere  except  ovt^r  the  verte- 
bral column,  and  these  symptoms  were  not  so  marked  in  the  cenical  region  as  lower 
down.  The  child  had  no  mental  disturbance,  but  for  a  number  of  days  was  in  a  con- 
dition of  continued  opisthotoncts  from  the  hips  upward,  ah  that  be  bad  to  bt*  kept  in  a 
reclinin)^  chair  with  pilbnvii  under  his  arched  ba^'k.  The  normal  funclirmi?  of  the 
bladder  and  intestine  were  not  interfi^red  wilh.  Tbe  pulse  Wiis  rapid,  the  tfm|H'miur** 
wast  modemiely  raised,  ami  tlie  respiratinns  Wi«m  nonnal.  Tlie  appetite  was  b'ssonwl. 
He  remiiined  In  tbis  condition  for  about  a  week^  when  the  spasm  of  the  hack  t>e{^tti  ta 
disappear.  Tbe  musckti  relaxed  for  a  short  time  and  thru  stiffimed  again.  Finally 
complete  relaxation  took  pIacL%  and  the  child  recovered  entir*^ly.  Tbe  attack  waa  acute 
in  its  onset,  and  did  not  follow  any  injury.  The  treahnent  was  with  tmunide  of  potog* 
Slum,  0.3  gramme  (5  grains)  three  or  four  times  in  the  twenty- four  hour*. 
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ARTHRITIS    DEFORMAJSrS, 

Arthritis  ik'foniiafis,  whilo  ^'L^m^mlly  a  dLseasf  o(  atlull  liiV.  niay  orcur 
ill  children,  usually  after  the  age  of  six,  and  juay  present  the  same  char- 
aet eristics  as  iu  later  life. 

There  is,  however,  iu  youug  children  a  speeial  variety  of  the  disease, 
which  has  been  described  by  SI  ill.  This  form  generally  or^eurs  before  the 
seconrl  dentition^  and  is  njore  frequent  in  girls  ilian  in  boys.  There  is  a 
general  enlargement  of  the  joints  associated  with  swelling  of  the  spleen 
and  lyinph-notles.  The  onset  is  sometimes  acute,  witti  fever  and  even 
chills.  The  joints  gradually  beet] me  stiffened  and  eidarged,  due  to  a 
proUleration  of  the  soft  tissues  rather  than  of  a  bony  enlargement.  The 
limitation  of  motion  and  nmseular  wjisling  abotd  the  joints  is  often 
pronounced,  but  there  is  no  bony  grating.  There  may  be  profuse  sweat- 
ing*    The  blood  shows  only  a  secondary  anjprnia. 

Pbounosis, — ^The  disease  is  incurable^  and  progresses  slowly  for  many 
years.     At  thnes  an  arrest  of  the  disease  occurs. 

Theatmext.^— The  treatment  by  drugs  is  useless,  except  so  far  as  to 
control  the  symi^toms.  Arsenic  and  iron  are  useful  for  the  anaemia*  Food 
and  fresli  air,  hydrotherapy >  massage,  and  hot-air  are  the  principal  indi- 
cations for  treatment. 

OHRONIO   RHEUMATISM. 

EtfoLoaY. — Chronic  rheumatism  may  occur  in  children  as  a  rc^sull  of 
acute  rheumatic  fever,  but  is  more  likely  to  cmue  on  insidiotisly  in  con- 
nection with  unhealthy  surroundings,  poor  tbod,  and  undue  exposure  to 
cold  and  dampness. 

PATHOLorjT. — The  jiathological  lesions  are  represented  by  injection  of 
tile  synovial  membranes,  Ihickening  of  the  capsules  and  ligaments  of  the 
joints  and  of  tin*  neighboring  tendon  sheaths,  and  erosions  of  the  car- 
tilages if  the  process  has  been  of  long  duration. 

SvwiTOMs. — Pain  and  stiffness  in  the  joints  with  a  susceptibility  to 
exacerbations,  duriji|.f  which  swelling  and  tenderness  without  reihiess  set 
in,  are  the  chief  symptoms.  Ankylosis  of  the  joints  may  occur  event- 
ually. Debility  and  antenna  appear  as  secondary  conditiims.  The  dis- 
ease is  usually  persisteid  anrl  slowly  progressive,  but  dues  not  dinn-tly 
shoHen  life. 

TtiKATMEN'T. — Avoidauce  of  rold  weather  and  dam]>ness  is  desirable. 
General  hygiene,  good  food,  massage,  and  the  treatment  witii  tiot  air  are 
of  great  benefit.  Many  cases  will  iui|jrove  under  tn^atment  at  various 
hot  springs. 

DIABETES    mSIPIDUS. 
Diabetes  insipidus  is  a  disease  chararlerizeil  by  the  passage  of  lai^ge 
quantities  of  urine  of  very  low  specific  gravity,  free  from  sugar  and  other 
abnormal  elements,  and  often  with  a  considerable  increase  in  the   total 
amount  of  solids. 
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Etiology. — The  cause  of  the  disease  is  not  known.  It  is  probably  in 
the  nature  of  a  neurosis,  causing  a  vasomotor  disturbance  of  the  rvnal 
vessels  with  continuous  congestion  of  the  kidney.  In  a  series  of  eighty-five 
cases  collected  by  Strauss,  nine  were  under  five  years  and  twelve  between 
five  and  ten  years.  In  seventy  cases  reported  by  Roberts,  twenty-two 
occurred  before  ten  years.  It  may  be  congenital  or  begin  in  infancy,  but 
is  an  exceedingly  rare  disease.  In  certain  cases  there  is  a  strong  heredi- 
tary tendency.  It  has  been  recorded  in  the  members  of  four  generations 
of  one  family  (Weil). 

Pathology. — Enlargement  and  congestion  of  tlie  kidneys,  hypertrophy 
of  the  bladder,  dilatation  of  the  ureters  and  pelves  of  the  kidney,  and 
inconstant  lesions  of  the  nervous  system  have  been  noted. 

Symptoms. — The  symptoms  are  directed  especially  to  the  urine,  which 
is  passed  in  very  large  quantities ;  in  one  case  of  Trousseau's,  in  an  adult^ 
amounting  to  twenty-eight  quarts  a  day.  There  is  a  very  low  specific 
gravity,  varying  from  1001  to  1005  or  1007.  Glucose  is  never  present,  but 
inosite  (muscle-sugar)  has  at  times  been  noted.  Albumin  and  casts  are  of 
only  rare  occurrence.  The  total  solids  are  normal  or  in  many  cases 
greatly  increased. 

Intense  thirst,  a  dry  skin,  disturbance  in  the  surface  circulation,  and 
general  nervous  symptoms  are  present,  but  emaciation  is  not  apt  to  occur 
as  in  diabetes  mellitus.  The  appetite  is  good.  Often  the  general  health 
is  not  interfered  with,  and  the  disease  may  last  for  a  period  of  years. 

Diagnosis. — Ttie  condition  is  to  be  distinguished  from  nervous  or  liys- 
t(Tical  polyuria,  which  is  of  temporary  duration  and  is  associated  with 
other  hysterical  symptoms. 

It  is  dilVerentiated  from  diabet(*s  mellitus  l)y  tlie  absence  in  ttie  urine 
of  glucose  or  grap(*-su^'ar. 

Chronic  interstitial  nephritis  may  he  excluded  from  the  dia^niosis  by 
the  presence  of  albumin  and  casls  and  the  low  perrentiige  of  solids 
eUminated,  together  with  Ihe  clinical  symj)toin  of  chronic  nephritis. 

Prognosis. — Occiisionally  spontaneous  recovery  may  take  place,  hut 
oftener  the  disease  is  likely  to  remain  chronic  an(]  the  child  to  die  of  some 
intercuiTent  all'ection. 

Treatment. — A  nitrogenous  diet  with  small  amounts  of  carbohydratt^s 
and  only  a  moderate  restriction  of  lluids  are  indicated.  Drugs  do  not 
control  th(^  disease,  although  many  have  been  recommended,  the  most 
prominent  of  these  being  belladonna  in  increasing  doses  up  to  its  physio- 
logical limits  and  opium,  contimied  for  many  months.  Arsenic  and  the 
bromides  may  also  he  tried,  but  their  heneticial  action  is  doubtful. 

DIABETES   MELLITUS. 
Diabetes   mellitus   is  a   disease   characterized   by  the  excretion   in  the 
urine  of  glucose  or  grape-sugar  in  consideralile  cpiantities  and  for  a  long 
period.     11  is  sometimes  acute,  but  is  generally  chronic.      It  is  to  be  dis- 
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tiii^nbhed  frnrri  thr  rondilion  kno^^Ti  as  teniporan'  f/lp^n^srin,  in  which 
sugar  is  ptvs<^ij|  in  the  unue  fur  a  .sliuri  time  only,  ^as  after  eertain  arufe 
infertiouB  dispasps,  injuries  lo  tlie  head,  or  from  absorrition  of  some  toxk 
suhstaiit'e.  There  is  si  ill  anf^tiier  variety  of  *:f]yr'osuria  wliirli  i^  spoken 
of  as  feuijMintry  ffflmefthtrt/  (jiifi'OHurla,  In  (his  fnrni  snpir  uppt*ai'S  in  tfie 
urine  alter  the  ingestion  of  lar^e  quantiUes  of  saccharine  foods,  fuiti  dis- 
appears al  once  upon  rt^dudnj^  tlie  sii^ar  in  the  {\\A. 

ETTOLOtn.- — Diabetes  melhtns  may  arcur  in  infancy  or  at  iuiy  pi^'inr! 
of  I'hiltiiioufl.  It  is  very  coninHni  anion^  the  Jews,  and  is  infreLfuent 
among  the  negroes. 

It  ofcurs  mt^re  frequently  in  g-iris  Ihan  hi  boys.  In  Stonis  analysis 
of  one  hutulred  and  seventeen  cases  in  children,  six  were  under  one  year 
of  ajft*. 

In  many  enses  an  hereditary  influence  seems  to  be  a  factor  in  the 
etiuhigy  ;  in  others  a  severe  nervous  shock,  sucli  as  ruay  come  from  sud- 
den fright  <.ir  i^reat  grief,  may  be  an  exciting  cause.  Tn>usseau  states  that 
tlu*  ehildren  i>f  tubercular  parents  are  piuiieularly  snst^eptible  io  diabetes. 
Injuries  to  tho  head,  especially  if  the  tloiir  i\f  the  ftmrlli  vi^ntricie  Ls  in- 
volved, may  cause  the  appearance  of  sugar  in  ttie  urine.  Occiisionally 
lemprniin"  glycosuria  may  arist*  from  tlie  administnition  of  antiloxin, 
and  it  may  appt*ar  shortly  before  d^^ath  In  rases  of  chronic  dilTuse  and 
sul)acute  glomerular  neidiritis.  » 

I'mirnfitic  (litiMtfi  follows  the  n?nioval  of  the  jjancreas  in  ilngs,  and 
h*sifms  in  tlu^  pancreas  are  fcmnd  in  about  half  of  ttie  cases  of  diabetes 
Uiehitus  ;  the  appearanet:  of  sujijar  in  tlie  urint?  in  these  rases  Ls  supposed 
to  be  due  tn  the  absence  of  the  glycolyiie  ferment  in  ttie  pancreatic 
juice, 

Phtc»rid/aii  and  a  few  otiter  substances  may  cause  diabetes  njellitus  [ly 
destroying  the  power  of  the  epith<jlium  to  keep  back  the  sugar. 

Faulty  metabolism  arni  defective  assimilation  of  ilie  glucose  |iroba?>ly 
underlie  most  cases  of  dijd>etes,  but  niucli  is  to  be  learnt-d  as  to  the  ivn] 
nature  of  the  disease. 

pATuoLoin'.— Lesions  in  the  medulla  from  tumni-s  or  st^lemses  liave 
hi^en  found,  and  glycogen  iias  been  found  in  the  spinal  cord.  There  may 
be  a  secondar)'  multiple  neuritis.  The  blood  may  contain  as  much  as 
(14  per  rent,  of  su^'^ir  instead  <»f  the  normal  0J5  per  cent.  The  plasma 
k  fatty  and  ttie  polynuetear  leucoeytes  contain  glycog(*n.  Tuberculosis 
of  ttie  lungs  is  niit  uneonunon.  and  may  follow  an  acute  broncho-  or 
pueuniococeus  (otyjir  pnemm^nia.  The  liver  is  enlarged  and  tatty. 
Lesions  of  the  paiicrr^as,  [jenerally  alrophy,  are  present  in  nearly  tilly  per 
cent,  of  ttie  cases.  Tlie  kidneys  usually  show  evidence  of  dilTusL*  nephritis 
with  fatty  degeneration. 

Sy5ii*toms. — The  symptoms  in  tlu*  lempnniry  form  of  dialietes  may  be 
slitrht,  arid  tlie  sugar  is  disetivered  only  in  Hie  routine  examination  of  the 
urine*     Tliere  may  be  au  increased  Ihnv  of  urine  and  a  craving  fiir  sweet 
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articles  of  diet.     The  appetite  is  good.     The  thirst  may  be  increased. 
Indigestion  is  not  uncommon. 

In  true  diabetes  the  symptoms  are  much  more  severe.  Great  thirst, 
excessive  appetite,  and  polyuria  are  the  striking  symptoms.  There  is  pro- 
gressive and  extreme  emaciation,  the  skin  is  harsh  and  dry ;  sweating  is 
rare.  Constipation  is  usually  present.  The  flow  of  saliva  is  abundant. 
The  genitals  are  at  times  irritated  by  the  urine. 

Urine, — The  quantity  of  urine  is  greatly  increased,  generally  averaging 
between  3000  to  5000  c.c.  (100  to  166  ounces),  although  it  may  be  much 
more  or  be  less  than  normal.  The  urine  is  pale,  strongly  acid,  and  of 
high  specific  gravity,  the  degree  depending  upon  the  amount  of  sugar 
present.  The  solids  are  relatively  diminished  but  absolutely  increased  in 
amount.  Glucose  or  sugar  is  always  present,  and  varies  from  a  mere 
trace  to  8,  10,  or  12  per  cent.,  and  the  total  quantity  in  twenty-four  hours 
varies  from  20  to  60  grammes  (f  to  2  ounces),  often  amounting  to  sev- 
eral hundred  grannnes.  There  is  usually  the  slightest  possible  trace  of 
albumin  and  a  few  casts,  indicative  of  a  mild,  active  hyperaemia  of  the 
kidneys. 

Diabetic  Coma. — Diabetes  mellitus  frequently  ends  in  coma,  this  pre- 
sumably being  brought  about  by  some  toxic  substance  in  the  blood.  This 
complication  is  especially  common  in  children.  It  is  at  times  precipitated 
by  sudden  changes  in  diet,  especially  when  the  patient  is  put  upon  a  rigid, 
nitrogenous  diet,  but  it  may  also  follow  many  other  conditions,  such  as 
intercurrent  acute  diseases  and  operations. 

Ac(»tone  and  diacetic  acid  are  found  in  the  urine  in  advanced  cases  of 
diabetes,  and  are  always  of  serious  prognosis,  as  they  indicate  a  threat- 
ened state  of  conui,  but  they  may  be  present  for  months  before  any 
symptoms  of  coma  appear,  and  may  even  disappear  as  the  patient  im- 
proves under  treatment.  Acetone  and  diacetic  acid  are  probably  nirely, 
if  ever,  present  in  cases  of  temporary  glycosuria. 

The  advent  of  coma  may  be  snspect(Ml  by  the  appearance  of  mental 
apathy,  nausea,  vomitin«^^  and  epi^^astric  pain.  The  breath  has  a  peculiar 
odor  of  aretone.  Convulsions  rart^ly  occur,  which  is  a  point  of  con- 
siderable value  in  excludin^^  a  coma  due  to  unemia.  Bremer  »  blood-teM 
with  methylene-blue  or  con^'o-red  will  also  aid  in  determining  the  nature 
of  the  coma,  as  a  positive  reaction  will  almost  always  be  obtahied,  even 
in  the  early  sta^^'s  of  diabetes  mellitus. 

CoMFLir.vTioNs. — Boils,  furuncles,  eczema,  and  prurigo  are  common 
com[)lications.  Ganjirrene  may  occur.  Pnc^umococcus  lobar  [)neuinonia, 
bronclio-pneunionia,  and  especially  tuberculosis  of  the  lun^^,  are  likely  to 
occur  and  jjrove  fatal. 

IVri])heral  neuritis  with  ])ain  and  j)aralysis  may  occur,  sometime? 
with  syui[)toius  su^^^a'stiv<'  of  tabes.  The  disease  may  be  manifested  by 
paralysis,  eillier  the  arms  or  W\p^  bein^^  aflected,  tlie  form  bein^'  diplegic. 
Absence   ot'  the    kuee-jcTk    is    not    unconnuon,  and  is  prolKd)ly   due   to 
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ncuriUs.  Mental  depression  or  extreiiio  resUessne^^s  or  aen'ousness  often 
develops. 

Cataract,  retinitis^  sudtlon  amaurosis,  ocular  paralysis,  ajid  atropliy  tjf 
the  optic  nerves  occasionally  occur.  Otitis  media  or  a  niastoiditis  may 
appear  suddenly.  IKdema  is  a  connrion  symptom,  and  dot's  not  always 
depend  on  disi.^ase  of  the  heart  or  kidney. 

DiAGNOSB. — It  is  important  to  ilislinguish  between  diai)ptps  mellitns 
and  temporary  glycosuria.  This  is  sornetimes  dithcult.  In  the  tbrnu'r, 
however,  sugar  is  present  in  every  specimen  of  urine  passed,  irrespective 
of  tlie  time  of  day.  In  temporary  alimentary  glycosuria  the  unne  in  the 
early  nronungr,  after  ten  or  twelve  hours  of  tasting,  is  generally  tree  from 
sugar,  or  only  traces  are  present,  wKereas  after  a  meal  considerable 
quantities  of  sugar  are  eliminated.  A  rigid  diet,  free  from  carbohydrates, 
wdll  also  help  to  make  the  distinction  clear*  as  Ihe  ijuantity  of  sugai*  hi 
true  diabetes  mellitus  is  reduced  only  with  dillficulty  and  oilen  cannot  be 
markedly  influenced. 

From  other  forms  of  polyuria  the  diagnosis  is  made  clear  by  the 
presence  of  sugar  as  detenu  in  etl  by  Fehling  s  test. 

Brenier^s  blood-test  with  congo^red  is  a  valuable  aid  in  dillerentiating 
true  diabetes  melhtus  froin  phlorid/Jn  diabetes. 

F*RotiNosis. — The  disease  runs  a  nmch  more  rapid  course  in  children 
than  in  adults,  hi  Stem's  one  Imndrod  and  seventeen  cases  the  shortest 
duration  was  two  days.  In  sevt*n  cases  death  took  place  wiihin  a  month. 
He  mentions  one  case  of  a  child  w^hose  urine  contained  sugar  at  birth, 
and  who  recovered  in  eight  months*  In  children  the  disease  is  almost 
universally  fatal,  but  C.  Stems,  in  a  series  of  seventy-seven  cases  in  ctul- 
dren,  fi>und  tliat  fourteen  recovea^d,  and  in  one  hundred  and  eight  cases, 
also  cluldren,  reported  by  Wegeli,  only  sixty-lour  terminalerl  fatally. 

The  younger  the  child  the  more  grave  is  the  prognosis. 

Thkatment, — Ttie  treatment  of  diabetes  meliilus  consists  practically  in 
the  regulation  of  the  diet,  the  endeavor  being  to  limit  the  ingestion  nt 
carbohydrates.  The  diet  should  consist,  so  far  as  possible,  of  meat,  lish, 
eggs,  green  vegetatdes,  salads,  and  nuts.  Too  gnmt  a  quantity  of  meat 
should  be  avoided,  as  excessive  nitrogenous  food  as  widl  as  carbotiydrates 
will  inei'ease  the  percentage  of  sugar  in  the  urine. 

It  is  well  to  test  the  patient's  capacity  to  assimikte  sugar  by  quanti- 
tating  the  sugar  passed  in  twenty-four  hours  wlien  on  ordinary  diet,  and 
then  to  institute  a  strict  diet  for  several  days,  Uie  sugar  being  estimated 
» daily.  The  results  will  give  us  indications  as  to  whether  to  push  tlie  j-e- 
stricted  diet  or  to  allow  more  ft'eedom  In  thf*  choice  of  foods.  When 
coma  is  ttireatened,  or  when  tlie  rt^action  for  diacetic  acid  with  ferric 
chlfjride  is  jiositive,  carbohydrates  should  be  added  to  ttie  diet  for  a 
time. 

If  under  a  strict  diet  the  sugar  disappears,  the  diet  can  gradually  and 
kcautjously  be  increased,  but  at  intervals  of  a  few  months  diabetics  should 
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return  to  their  restricted  diet  for  a  few  weeks  as  a  matter  of  pre(*^ution 
and  to  increase  their  power  of  assimilation  of  the  carbohydrates. 

The  following  articles  represent  as  varied  a  diet  list  for  diabetics  as  is 
compatible  with  conservative  treatment :  oxtail  soup,  bouillon,  and  c:Iear 
soups  made  from  meats ;  lemonade,  chocolate,  and  cocoa,  with  saccharin 
for  sweetening ;  soda-water  and  chai^ged  waters. 

Fresh  fish  of  all  sorts,  with  oysters  in  season,  poultry,  game,  eggs, 
butter,  buttermilk,  and  cream  cheese,  lettuce,  tomatoes,  spinach,  chicor\% 
sorrel,  radishes,  asparagus,  watercress,  cucumbers,  celery,  and  endives  are 
permissible. 

Of  the  fruits,  lemons,  oranges,  currants,  plums,  cherries,  pears,  apples, 
melons,  raspberries,  and  strawberries  may  be  taken  in  moderation  if  a 
strict  diet  is  not  being  adhered  to.  Nuts  may  1k»  given  if  they  do  not  dis- 
turb digestion. 

Among  the  articles  especially  to  be  avoided  art»  thick  soups,  liver,  ail 
forms  of  bread,  and  all  dishes  prepared  with  flour  or  sugar.  Vegetables 
growing  under  ground  are  to  be  avoided.  Beers,  wines,  and  alcoholic 
drinks  should  not  be  used. 

Most  of  the  gluten  breads  and  diabetic  flours  in  the  markets  are  adul- 
terated with  flour,  and  cannot  be  relied  upon. 

A  mixture  of  practically  sugar-free  milk  can  be  obtained  at  the  various 
milk-laboratories,  and  will  probably  in  the  future  prove  to  be  of  much  use 
in  the  dietetic  treatment  of  diabetes,  especially  in  infancy. 

But  little  is  to  be  expected  in  the  treatment  of  diabetes  from  the  use 
of  drugs,  except  so  far  as  to  allay  symptoms.  Opium,  usually  given  in  the 
form  of  ( cxleia,  is  (juit(*  <rt'nercilly  used,  but  1  have  not  myself  seen  striking 
results  from  its  adniinistralion. 
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AMomen,  anatomy  and  relations  of  the,  57  ; 

at  term,  33 
Abscess,  cerebral,  049 ;  of  the  liver,  830 ;  of 
the  lung,  707  ;   peritonsillar,  054 ;    psoas, 
429 ;  retn»pharyngeal,  050 
Acardia,  721 
Acarus  scabiei,  355 
Acetone  in  dial>etes  niellitus,  1006 
Achondr«)plasia,  342 
Achorion  Schoenleinii.  300 
Acidophilic,  875 

Acquired  disease,  definition  ;)f,  19 
Acute  circumscribed  o'dema,  379 

fatty  degeneration  i>f  the  new-born,  312 
ferinental  diarrhoea,  805 
infectious  osteomyelitis,  51 
miliary  tul>erculosis  of  the  lungs,  393 
nervous  diarrluea,  790 
nervous  vomiting,  774 
torticollis,  1001  " 
yellow  atrophy  of  the  liver,  835 
Addison's  disease,  908 
Adenitis,  simple  acute,  897  ;  simple  chronic, 

8!>8 
Adenoid  growths.  045 
Adohiscence,  albuminuria  of,  848 
Adrenal  gland,  diseases  of  the,  1H)8 
^•Estivo-autumnal  parasite,  483,  484 
Age,  determination  <»f,  in  premature  infants, 

257 
Agenesis  corticalis,  931,  951 
Albuminuria  of  adoh'scence,  848 

phv.siological.  847 
Albumin  water,  pn'paration  of,  791 
Al<»pecia  an»ata,  301  ;  in  syjdiili.s',  525 
Amaurosis  in  .scarlet  fever,  573 
Amnesia,  temj>orary,  937 
Anuebic  ileo-colitis,  501,  820 
Amyloid  degeneration  of  the  heart,  734 

infiltration  of  the  kidnev,  859 ;  of  the 
liver,  837 
Amyotr(»phic  lateral  sclerosis,  991 
Amyotn»phies,  91M) 
Anu'mia,  primary  or  pernicious,  f^iH)  :  p.seudo- 

leukamiic,  888 ;  secondary,  894 
AniUomy  r>f  infant**  and  children     ride  In- 
fant at  term,  and  Normal   development ; 
topogniphical,  88 
Anencejdialia,  2fK) 
Aneurism,  720;  intra-cranial,  978 
Angioneurotic  oxlema,  379,  943 
Animal  para.sites,  829  ;  ascaris  lumbricoides, 
831  ;    oxyuris    vennicularis,    829 ;    tienia 
saginaUi   or   mediocanellata,    832 ;    taenia 
solium,  832 


'  Antitoxin,   dose  of,  471  ;  immunizing  dose 
'       of,    409  ;  technique  of  injection  of,   473 ; 
!       in  treatment  of  diphtheria,  471 
1  Anuria,  847 

!  Anus,  imjHjrforate,  307  ;  in  syphilis,  827 
Anopheles,  genus,  in  malaria,  481  ;  quadri- 

maculatus,  482 
Aorta,  transpositions  of,  721 
Aortic  insutnciency,  743 ;  stenosis,  744 
Aortic  orifice,  lesions  of  the,   in  congenital 

disease,  726 
Apha.sia,  organic,  938  ;  temporary,  937 
Appendicitis,  815;  catarrhal,  810;  chronic, 
818 ;  diagnosis,    819 ;    etiology,    815  ;  ol)- 
literative,    818;    pathology,    815;    prog- 
nosis, 819;  simple,  810;  symptoms,  810; 
trc'atment,     819 ;    ulcerative,     810 ;     with 
general  suppurative  jieriUiiiitis,  817;  with 
peri-append icular   pt^ritonitis,    817;    with 
septictt-mia,  818 
Aran-Duchenne  type  of  pn)gressive  muscu- 
lar atrophy,  989 
Arrested  psychical  development,  938 
Arteries,  transposition  of  the  large,  720 
Arteritis  umbiiicalis,  301 
Arthritis  of  infants,  511  ;  deformans,  1003 
Ascaris  lumbricoides,  831 
Ascending  colon,  relations  of,  09 
Ascites.    {  Viiie  symptoms  of  the  especial  dis- 
eases. \ 
Asphyxia  in  the  new-lM>rn,  312 
Aspiration  pneumonia,  091 
Asthma,  bronchial,  r»73  ;  dyspi'pticum,  940; 

false,  074 
Ataxia,  hereditjiry,  9H8 ;   locom(»tor,  989 
Atelectasis,  705;  acquired,  70f) ;  in  bnmcho- 

pneumonia.  094  ;  congenital,  705 
Athetosis,  954,  970 
Athrei»sia,  348 
Athyi-ea,  901,  905 
I  Atomization,  055 
,   Atroj)ine,  doses  of,  in  children,  470 
j  Attenuaiits  of  cow's  milk,  179 
I  Aura,  in  grand  mal,  920 

!  B. 

Bal)cock  fat-tester,  124.  191 
!   Bacillus,  Brieger's,  177 ;  of  Kberth,  447  ;  of 
Kriedliinder.   091  ;  comma,  of  Koch,  5()5 ; 
Klel)s-L<effler,    459;    lactis  aerogenes,   87. 
177,    182;    of   Pfeitter,    470;    of  U-tanus, 
490  ;  tubercle.  381 
Bacteriology  of  cow's  milk,  180 
!   Balanitis,  8*tO 

I   Barley-jelly,  pn'paration  of,  239 
-water,  prepunition  of,  239 
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Ba^ophiles,  874,  878 

Basophilic,  875 

Batli,  temperature  of,  96 

Bathing  of  infants,  % ;  in  typhoid  fever, 
455 

Bednar's  aphtha?,  622 

Beri-beri,  985 

Bile  at  tenn,  38 ;  in  infancy  and  childhood, 
83 

Bile-ducts,  contcenital  obliteration  of  the. 
308 

Biliary  calculi,  837 

Birth-palsies,  951 

Bladder  at  term,  36  ;  in  childhood,  58 ;  dis- 
eases of  the,  865  ;  r»*flex  symptoms  of  the, 
948  ;  tuberculosis  of  the,  431 

Blood,  at  term,  38 ;  amount  at  birth,  876  ; 
average  number  of  corpuscles  at  ditlerent 
ages,  878 ;  color,  876 ;  development  of 
the,  56 ;  diseases  of  the,  874 ;  haemo- 
globin, 876,  880 ;  in  abnormal  condi- 
tions, 879 ;  in  chlorosis,  893  ;  in  infancy, 
874  ;  in  leukaemia,  884 ;  in  normal  con- 
ditions, 875 ;  in  pernicious  anaemia,  890 ; 
in  jjseudo-leukaemia,  888;  in  secondary 
ana?mia,  895  ;  nomenclature  of  the,  874  ; 
percentages  of  various  leucocytes  in  the, 
879  ;  reaction,  876  ;  red  corpuscles,  877, 
880;  specific  gravitv,  876,  880.  (Vide, 
also,  symptoms  and  diagnosis  of  the  espe- 
cial disease. ) 

Blof)d-coq)uscles,  description  of  different  va- 
rieties of,  874  ;  red,  877,  880.  (  Vide,  also, 
Blood. ) 

Blood-vessels,  diseases  of  the,  720 

Bone,  lesions  of  the,  in  cretinism,  901  ;  in 
rhachitis,  329 ;  in  syphilis,  523,  628,  536 

Bone-marrow,  81  ;  at  t^^rm,  37 

Bonicic  acid,  strength  of,  in  local  applica- 
tions, 869 

Bow-legs,  111 

Bniin,  at  term,  29;  development  of  the,  47  ; 
ill  cerobro-spinui  meningitis,  4;54 ;  syoh- 
ilis  of  the,  978,  980;  tuberculosis  of'the, 
406,  978 

Branchial  fistula,  296,  767 

Brandy,  dose  of,  456 

Breust-pump,  119 

Brock's  feeder  for  premature  infants,  273 

Bremer's  l)l(»od-test  in  diabetes  mellitus, 
1006 

Brieger's  bacillus,  87,  177 

Bright's  disease,  acute,  853  ;  chronic,  857 

Broadl)ent's  sign,  765 

Bromides,  doses  of,  in  ej>ilepsy,  929 

Bn)iicbi,  diseases  of  the,  665 

Bronchial  usthii'a,  (»7.S 

Br<»nchiolitis  exudativa  of  Cur^chmann.  673 

Bronchitis,  acute.  666 ;  capillary,  <W)7  ; 
chronic.  671  ;  fibrinous.  672  ;  unusual 
forms  of,  669 

Brorichocele,  899 

Broncho-pneumonia,  acute,  691  ;  acute  tu- 
berculur,  394  ;  aspiration,  691  ;  chronic, 
704;  delinititin  <»f,  675;  diagnosis,  7(HJ ; 
etiology,  61»1  ;  pathology,  692;  physical 
signs  ill,  699;  primary  forms  in,  691; 
prognosis,  7<M);  secondary  forms  in.  691  ; 
symptoms,  696;  t«M'mlnations  and  com- 
plications in,  699  ;   treatment,  701 


Brooder  for  premature  infants,  267 

Brown  atropny  of  the  heart,  734 

Bruit  de  diable,  893 

Buhl's  disease  in  the  new-born,  312 

Bulbar  paralysis,  985 

Bursa  pharyngea  at  tenn,  28 


Cachexia  strumipriva,  901 

C»cum  and  ascending  c<^lon,  relations  of, 
69 

Calcareous  degeneration  of  the  heart,  734 

Calculi,  biliary,  837 

Calomel,  dose  of,  796 

Canal  of  Nuck,  encysted  hydrocele  of.  306 

Cancrum  oris,  629 

Capillary  bronchitis,  697 

Caput  succedaneum,  286 

Carcinoma  of  the  brain,  978.  (  Vi^ie,  also, 
Tumors.) 

Cardiac  disease,  vide  Heart:  dilatation,  732; 
hypertrophy,  731 

Cascara  sagrada,  dose  of,  805 

Caseinogen,  178;  definition  of,  223 

Castor  oil,  dose  of,  796 

Catalepsy,  935 

Catarrnal  fever,  47ft 

Cephalhaematoma,  287 

Cephalodynia,  1001 

Cereals  in  laboratory  feeding,  202 

Cerebral  abscess,  949 

meningitis,  table  of,  diagnosis-of,  415 

palsies,  infantile,  950 

paralysis,  950 

sinus,  thrombosis  of  the,  975 

syphilis,  978,  980 

Cerebro-spinal  fluid  in  cerebn»-spinal  menin- 
gitis, 439 

Cerebro-spinal  system,  tuberciiK»>is  of.  4o.") 

Cervicodynia,  1001 

Chenopodium,  dose  of  the  oil  of,  H:V2 

Cheyne-Stokcs  respimtion  in  acute  l»roiu-ht>- 
pneumonia,  698 

Chicken  broth  and  jelly,  prejMinition  «»f.  244 

Chicken-pox,  605 

Chilblains,  365 

Chh)ral,  d<.se  of,  574 

Chloramemia,  895 

Chlorate  (»f  potassium,  dose  of,  at  dittVrent 
ages,  624 

Chlorosis,  892 

Cholera  asiatica,  505 
infantum,  502 

Chorea,  916;  congenital.  977;  eleotrica, 
924;  habit,  924;  here<iitary  or  Hunting- 
ton's, 924;   post-hemiplegic,  954 

Choreiform  diseases,  924 

Chondro  dystrophia,  342 

Chovstek's  symptom,  943 

Chronic  fermental  diarrluea,  809 
nervous  diarrhwa,  798 

Chyluria,  850 

Cirrhosis  of  the  liver,  838 

Citrate  of  potash,  dose  of,  574 

Cb'ft  pahite,  292 

Clothini:  of  infants,  98-102 

Club-foot,  311 
-hand,  311 

Cocaine,  doses  of,  823  ;  suppositories,  814 
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CnlU'e  6  Jiitt-  in  hL*ri*tlUttfy  *yphilU,  521 
CoUtti,  di  111  til  turn  of  the,  BIO;  imgution  of, 

thu,  S2'4 
CoUiitirum    milk,    122 ;    uhertiistry  uf,    122 ; 

tnirjiti^le*,  122*  pt^ricxi^  122;  inflUfuee  of, 

UN  lUt!  iiifiinrs  \^  eighty  T»» 
CotiiTiiun  cHn>lid  urtery  at  b*nu,  32 
Coni  pi?tiimtion  t>t  tht*  bftirt^     (  Vidf  the  e§^pe- 

cihI  ()]Beikfi««  Lif  lliu  heiirL  ) 

CotidrKifiiHtii  ih  syphllii^,  527 
Ctjri|^eiiJl«1  fhort'ii,  Mil 

diai^JUiitf,  iJeHuLtioii  of,   10,     (  Vuie.  also^ 

Difieiijsciji  rif  the  tiew*liorii/) 
hydrfme^phrtJsU,  ^m}  stridor^  6tHi 
Ctmgii^lhm^  chmnie  pu^aivc,  of  the  kidney, 
8*52 
of  the  livt^r,  835 
Cori|fhMiienite  tubercles,  deflnitian  of^  SB4 
Cfj!ifst1m4iif>n,   79S,  8t>2 ;   Htimic,  fiOS  ;   spas- 
mod  ic,  8():i 
Convukiitn**,    911;    clonic,    911;    epileptic^ 

925;  epileptiforni,  025  ;  jtj**iii*rttl  ay  to  pkmi  a 

of»  912  J  of  i.'oittrul  ori|;ln,  012;  of  pi- rip h* 

eml  origin,  01 1^ ;  prugnosis^  in,  914  ;  refltXj 

Oil,  913;   U^nif,  Oil;   tn^atmLnit  of,  914 
Coini»  ttrterioJ*u»,  &tt!ii*K*U  of  the,  72& 
Cor  liilocuial^,  721  ;   triloetiJaw,  721 
Cc^nl,   encysted   hydrsjcdc  of   the,   306;    in 

cerfbroftpinal  iiioniiii2fJti.s,  4^-1 
CorpigHti  pulse  in  aoniu  ioi?ul3!ciency,  748 
Com»sive  Dublin  I  Kitt^j   strength   of^    in  local 

*ippl|t"ii  lions,  M\} 
Corj'/jit  iieule^  640 
Cow,  Lliej  fldifliptiibility  tif,  for  infunt  feeditij^j 

im\      Aynjhjr*^,    '168;      Bretonne,     KUi ; 

Brown    Swiss,    liiO;     cure    of    the,    170; 

Dl'vou,  U\B;  Lhirhanj,  or  hhorthoro,  1*>8 ; 

Hul'^tHn-Frimitn,    1 1)9;    source   of  inilk- 

fiiipply,  hi^ 
Cow-|.JOX.     (  Vidf.  ^'uce^nJj4.  J 
Cow'^  niilk.     {  VWt  Milk  *ii  ct^ws. ) 
Ci»WH,  tultf-reuHii  tt*?it  of,  172 
Cmniiituii*^  in  benditary  eyphiUs,  524,  629; 

in  rhufhim,  333 
CraHiuTn,  45  ;  ut  Utih.  26.     (  Vide,  mlso^  Face 

Hud  cranhtin. ) 
Cr^ani^  avi^riiere  mmly^U  of  Ki  ptrcent.^  228  ; 

defioitlf*u  i.f,  22a.* 
Creoliu,  »irehi^th  of,  in  lociil  ttpplit-Ations,  81)0 
CretinUmi  001  ;  endemic,  9<)1  ;  spomdii^  W\ 
Crii'fid   curtilttge,    42;    dUtjinee   of   the,    to 

sterriuro.  43 
Cr*nip,  0H2;    ftilse,  tHi2 :   menibmnoiu^   *Sti2, 

m4 

Cult*x,  >fenua,  in  nmluria,  482 
CurM.-hmuiin'e!  bri>nch]o[itM  esiidntlva,  373; 

fipimls,  t»73 
Cyt'Uc  vondting,  774 
Cyjilitb,  acute,  8*i&;  chrtmic,  866 

D. 

Dnciylitifi  t^yphilitlcii^  524,  529 
lJc]|;ci>fn*tiiiri,  iWLnite  fiittv,  t»f  the  new-born, 

;il2 
Df'ijlutition  ptieutnotiia,  091 
lii^ntul  ijKtritMlji,  TiO 
n.die^ea,  ^3 


T>pntJtioTi,  ditttcuU,  fi84.    (  Vidf,  al*o,  Teeth.) 

l>epreiufit'd  ^teriiuni,  21*7 

ilerirmtitU,  M^;  cul^rica,  31 J5;   i^jtfoimtlvd 

neMiiHt<>ritnt,    *H'i2 ;    mi^ivanwtiltn^^    3U5; 

tnttiioutk'ii.  a»i4 ;  vi^nHititii,  'i*i4 
I)eii*?fndinj^  I'tdun  In  irdrtntSj  70 
DevtfhkpMiciit,  arn'irli'd  pM-fhu-al,  0*^8:    nor- 

mwl,  39 
Dextr*>-enrdiat  721 
I>ittb*'tiis    iiii^jpidus,    1003;     uh  lUlu«,    HUH; 

pun  crew  lie,  KM>5 
Diabi4»o  conm,  100*> 
Diacctic  acki  in  diubeU-ss  meUitus,  1006 
Din  mete  Pit  of  tljttmx  nt  term,  30 
Ditiphrtt|Bjni  nt  tj-TUi,  31  ;  rehitinni^  of,  5{J 
iJiarrhd'a,  7'i2  ;  neute  feniic!ntul,  80.^  ;  acute 

nervous,    70ft ;     tdmjnic    lerrnentHl,    809. 

(  VitUj    itleo,    synkpt*»ni»    of    the    (s^khtihI 

djJ^iisi', ) 
Diet  in  the  re^nien  of  kctalion,  186.    (  lltle^ 

uUo,  Fciriliiif^,  Hod    the  treMnient  of  the 

ei^pec'itii  di'iHii.^c, ) 
Dirtlt'ull  dentition,  fM 
Dipt/ilia,  dot'estif,  470 
Dlhitution,  eurditie,  732 
Dilutiorm  of  ert-am,  with  snlutionR  of  FUiiar^ 

231;    with   water,  231;    wilh   whey,   233; 

with  whole  milk,  231 
Dipbtheriu,    450;    antitoxm    In,   408,    470; 

iity  picii  I     i n fct^i oi t^    of   th Tnai    i  n ,    464  ; 

complications    am)    s^.«<|U4*he,    *i*W\ ;    dbi^- 

noiii*,  ii'S  ;  ctlk>ri»3^ct*nce  in,  4ttl ;  ctitdo(*y, 

4ti0;  incubation,  4t>2 ;  intubation  in,  474; 

liAryngeaU  465;  nmlij^nuni  forms  of,  4H4 ; 

ni4*wl^    465;     opemiiv*^    trcatini^nt^    474; 

JiathoJogy,  461  ;   prtp^misis,  467 ;  proph  j- 
axis,  468;  sennn^thttrapy  in,  470;  tiymp- 

loinK.  462  ;  tracheotomy  in^  474;  tn.'Utinent, 

469  ;   variatioDfi  of  type  iii,  464 
BipU'^'^iM,  053 

Dvptococcue  iritract^lularis  meningitidis,  432 
Di.^«eminiitcd  ^t'lerttsis,  987 
Diurt*iiii,  lirtMMif,  747 
Druj^s  in  dij^turbed  hictation,  138 
llUctlcAs  glands,  di^i?as;t^  tjf  the,  890 
Ductus  a'rtJirimus,  pi^n^ii&tcnce   of  the,  726 ; 

jK»st-nnt)d  chatij|;cs  in  the,  55 
Ductus  veno?.U?,  {MM^t-natjil  ehitnijej.  in  the,  55 
Duodenal  indi^ci^tion,  ucute  {rith  IntHitinal 

itidip^tion),  797;  ehnmic,  798 
DutKleiium  Ht  term^  84 
Duni  niutcr,  47 
Dy«mtcry    (nWr,     idfio,     lleo^*<ilitj}»),     820; 

tdmmic,  824  ;  endemic,  5i)l  ;  tn>pieal,  501 
Dysfiejkiia,  utnjte,  778;  t?hronicj  770 
Dystiophies,  01*0 
Dyspna'ii,    (  Vid^  symptoms  of  th^  o&peciiil 

di3ej**e. ) 


Ear,  the,  47 ;  »t  U»fm,  20 ;  digiwra  of,  644 ; 
in  cert*brtH*pinal  mettingitiu,  439;  In  difih- 
then  a,  465;  in  measU*,  582,  591  ;  in  pni^u^ 
moniii,  682;  in  scarlet  fever,  548,570;  in 
i^yphilifi,  538  ;  in  variola.  599  ;  rcllex  symp- 
tom i*  of,  044 

£ar-dropii,  pre?<*njUion  for,  637 

Etirfl,  protnitiion  *»f  the,  298 

|Sl*erth'«  biicillufi,  447 
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Eclampsia  infantum,  911 

Eczema,  369 ;  regional,  869 ;  universal,  870 

Emphysema,  706 ;  compensatory,  706 ;  in 
broncho-pneumonia,  696  ;  interstitial,  706  ; 
obstructive,  706 

Empyema,  713;  in  measles,  593;  in  pneu- 
monia, 682 

Emulsion  in  modified  milk,  203 

Encephalitis,  acute,  984 

Encephalocele,  290 

Endocarditis,  acute,  735 ;  pathology,  736  ; 
septic  or  malignant,  735,  736,  738 ; 
simple  or  verrucous,  735,  736 ;  treat- 
ment of,  739  ;  ulcerative,  736 
chronic,  740 ;  aortic  insufficiency,  743  ; 
aortic  stenosis,  744 ;  diagnosis,  745 ; 
etiology,  740 ;  general  symptoms, 
740 ;  mitral  insumciency,  741  ;  mitral 
8t<jnosis,  741  ;  pathology,  740 ;  prog- 
nosis, 745 ;  pulmonary  insufficiency 
and  stenosis,  745 ;  treatment,  746 ; 
tricuspid  insufficiency,  744  ;  tricuspid 
stenosis,  744 

Enemata,  rectal,  830 

Enteric  fever,  447 

Enuresis,  871  ;  functional,  871 ;  organic, 
871 

Eosinophiles,  875;  percentage  of,  in  the 
blood,  879 

Eosinophilic,  875 

Epidemic  cerebro-spinal  meningitis,  432 ; 
diagnosis,  440 ;  etiology,  432 ;  pathol- 
ogy, 433 ;  prognosis,  440 ;  symptoms, 
436  ;  treatment,  440  ;  tvjHJs  of  the  disease, 
435 

Epidemic  pemphigus  infantilis,  362 

Epididymitis,  870 

Epiglottis,  43 

Epilepsy,  925;  gnind  mul,  925,  926;  Juck- 
soMian,  925;   petit  niul,  92'),  926 

Kpilej)tio  stiitus,  927 

Epileptiform  convulsions,  925 

Epiphyseal  h\  peniMuiu,  970 

Epiphysitis,  acute,  511 

Epispadia-s,  'M)H 

Epistaxis,  644 

Epsom  salt,  doses  of,  883 

Erh's  juveniln  r<»rm  of  proirressive  muscular 
atrophy,  993 

Erysipelas,  497  ;  arnhulans,  497  ;  ruii::rans, 
497;  of  the  new-born,  498;  of  sucklimrs, 
498 

Erythema,  .SfW) ;  interlrii^o,  367  ;  multiforme, 
366;  neoinitoruni,  1)24;  nodosum.  367; 
simplex,  HiWi ;   urti<'atum,  867 

Krythrocyt«'s,  877,  H,s() 

Kustachian  tubes.  4H  ;   at  term,  28 

Eustachian  valve,  |H>st-iiatal  chani^e  of  the, 
55 

Examination  and  Ireatnwnt,  j:^eneral  princi- 
ples of.  auscultation,  2.')() ;  history.  247; 
inspection,  24s  ;  lumbar  puncture,  'Jo;',; 
method  of  examinini^  a  child,  246  ;  palpa- 
tion, 24S ;  pcrcu'-^ion,  249;  prophylaxis, 
256;  respiration.  24S ;  Kontuen  lii^ht. 
258;  tempiTature,  '24 H  ;  treatment  in  i^a-n- 
eral.  255 

Kxanthciiiata.  tin'.  a<  a  i^roup,  542:  ditler- 
ential  <iia^:i;o<is  of.  f;i2 

Exercise  in  tin'  regimen  of  Ijictatiou.   187 


Exophthalmic  goitre,  905 

Extremities,  diseases  of  the,  in  the  new- 
born, 310 ;  in  rhachitis,  336  ;  length  of,  in 
cretins,  902 

Eye,  at  term,  29 :  in  cerebro-spinal  menin- 
gitis, 438 ;  in  measles,  592  ;  in  eyphilis, 
526,  538  -  *-         » 

P. 

Face  and  cranium,  at  tenn,  26 ;  devek>|v 
ment  of,  45 

Faecal  dejections,  influence  of  fat  on  the 
color  of  the,  216 

Fa?ces,  incontinence  of,  802 

False  asthma,  674 
cn>up,  662 

Fat-free  milk,  definition  of,  223 

Fats  in  human  milk,  124,  127,  128 

Fattv  degeneration,  acute,  in  the  new-born, 
312 
of  the  heart,  734 

Fattv  infiltration  of  the  heart,  734  ;  of  the 
liver,  836 

Faucial  tonsils  at  term,  28 

Feeding,  160;  after  the  twelfth  month,  243  ; 
amounts  of  food  in,  67,  68  ;  amount  at 
ea<?h,  188 ;  ap|>aratu8,  186 ;  by  stomach- 
tul)e,  781  ;  direct  substitute,  160;  directlv 
from  animals,  164 ;  general  principles  of, 
112;  general  rules  for,  during  first  year, 
188;  indirect  substitute,  164;  intervals  of. 
135,  188;  intervals  and  numl>er  of,  136; 
maternal,  vide  Maternal  fe«^ing ;  mixed, 
156;  nipples  in,  188;  of  avenigo  infants 
born  at  tenn,  214 ;  of  premature  infant*. 
273;  Ssnitkin's  rule,  189.  {  Vidr,  also, 
Pen-entage  fewling. ) 

Feet,  81  ;  at  term.  87  ;  care  of.  in  chiUln-n 
102 

Femoral  hernia  in  the  new-born,  805 

Fibroid  phthisis,  695 

Filaria  saiiijuinis  hominis.  850 

Fini^ers  in  the  new-born,  310 

Fis>ures,  Ml 8 

Fi.>tul;e,  814 

Flat-toot.  81 

Flexner's  bacillu>.  H20 

Fcptal  circulation.  19 
rhachitis,  342 

Fontanelles.  at  term.  25;  development  of 
45 

Food,  artificial,  for  infants,  240;  malt»*<i. 
241  ;  manai^ement  of.  in  early  days  of  lif,-. 
185;  source  of.  in  indirei>t  sub>tilutc  fcttl- 
iuLT.  Ifi6 

Foramen  ovale,  open,  728  ;  jx>st-natal 
chan^<'s  in  the,  55;  prematu?*e  closure  of 
the.  728 

Forced  fec<linij:,  781 

ForchheiuMT  s  exanthem  in  rubella.  5!»4 

For«'ii;n  bodies  in  the  larynx.  6i»l  ;  in  the 
♦  esophaixu-^,  768 

Formula',  irenend.  f<»r  cal<Mdation  of  all 
jX'rccntaL^e  combinations,  2.>5  ;  t*or  <*alcula- 
tion  of  suLTJir  pcrcentaixe.  281  ;  tor  cream 
and  fat-free  milk,  287  ;  f»»r  cream  and 
whev.  '2'\H  :  for  cream  and  whole  milk, 
286  ■ 

Fossa  of  llo>enmuller.  28 
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Frii*dbini.k'p,  bueillus  t^f,  091 

K  n  *  w  1 1  ^  w  sk  y '  ^  n  j  I  ♦♦  H » r  ^jy^t  Pir  t*u  ]  mc  i  Ly »  51> 
Fiint'tiiins,  ii*'vi'liipuii'nt  ntl  8!* 
Fnnni'l  rlj««it  iti  rluiehitk,  HB4 


Gttn;(rrene  of  the  luiiy;,  TOT  ;   in  pneimuvnia. 

tm 
Guiiirnlgui^  777 

Gjii^trit?  t'titurrb,  mnit^s  781*  -  t*bponi(*»  T&2 
GUiStriLiw,  acute,  7^5* ;  atUirrhuUf  ntnitji,  7H1» ; 

ohmnic   eutiirrliiil,    7^*2;    ftiri^*Hi\ji   iiruUi. 

7 BO,  lUl  :  |»i5L«udfi-niembruri<v«;ji,  TJJS^S^  liH 
Gw!-trt»-tlirtfjbHne.  T8*> 
Gaftinji-entKric  disifiA&f*^   AtJierk'tin    Fi?tliulni' 

Society's  cbiiisiHitiiiiin  of  tlit*,   T'iW,    773; 

gtmeml   lMH'teil\>Ui|»"yi  770;   gjcur^ml   ding- 

litisu,  T7I  ;  i^^neral  t«tit*l(iij;y^  770;  ^uiM*r»l 

*yriipt<mmtnlfj^y*  771  ;  tj<?*ii*nil  tirtitineni^ 

772;  tubl«  Iff  ulti^sitli'tttion,  TT3 
Giislnh-t'Titt'rW  tmct,  tub<*reultj«is  of  the,  3U9 

Gv^nitals,  dbii?HS(^  uf  tlie.  8(55 

Get-in  tin  titi'H,Hb^.     [  [Ide  KuWUtt. ) 

Giiint  urtkarla,  37U 

Glittniii^  1^78 

GktflJJti^  m^ 

Glnlti?,  (udt^ma  cif.  in   measles^  593,      (  FrVr, 

uUti,  ibe  I'up.^iiil  disfiiije. ) 
Glyt'iiiHuriiu  Hul ;  uliin  en  tit  ry,  851 ;  (Hctclk-j 

feol  ;   Ui  M:iiFlet  fever,  oT3  ;   t*-*iiif^Kjniry  hIj- 

uvPiiUry^  HX)5 
G<>itTO,  fl99j  exophthiilmie^  906 
Grund  Rial,  0*^5,  9*it> 
Gri^*Mi  su^kTicss,  HWH 
Griiv^iritc  (hum*,  t*70 
iinin-lnnrrnij^  63*^ 
Gums  Hi  term,  27 
Gypikipiisii^  044 

H. 

Hnbit  chorea,  l>24 

Ha.'iiiii|ablttffli*t  874 

il  m  I  hii  k  J 1 11  u  €1  r  th  e  5  tf  mr  t-cVmdfwmnstoi  d .  2t*5 

HifijiHtiiria,  840:  in  ebWiaift,  SUS ;  in  fn-r- 

iiirltMiJi  itiiKMiiitt,  8fiO;  ill  iiCH>rbutii£,   ^44; 

hi  s*H-niidiirv  HnifiMii*,  805 
Hn:ni*-t[iHbin,*87^,  87H.  S80 
lltt'i  iHJi^  1-  fbi  hii'h  nu,  87 '> 
Uit?rii*»!^lf'bihuriH,  M40,  H7*">;  pHmxvsniMl,  849 

iiilWtiou^  h\  tbe  iiew-barn,  314 
Hjlhh (lysis,  87*'V 
HirMi*njerifnirdiuui,  'M 
Ilji'iijjjjihUlnt  iW 
IlHiicl^  at  tenn,  H7 
Uiird  pnlia-s  2J*.  48 
ilurvllp,  291 

Ihirmiin  »  ^mav<*  iii  rbiiehitU.  334 
fltiidiiofn's,  OtiO 
Hmd,   iineiH'eplirttie,   2t»0 :   ui  ti*riii,   2 "> ;   de- 

vt4fi|iitieiil  of  the,   4*^  ;  dlM'ti?es  <jf  Ujt%  in 

Ihe    tievv-lt^ni,    *2^\  [    iti     rhuebilb,    SiKI ; 

ujne ff «et^p b ii  1  Iv,   mdf    H y d r* »ee j »1j a ) itA  ■    miI - 

i-rtieepha]k\  lP3i2 


Utaring  ut  t^nti,  *'?8 

lic^iri^  at  term,  tVl;  diseyst'S  of  the,  719;  in 
feurlet  fever,  b'A  ;  pct«t-nattd  ehang^ 
in  the,  M;  rt^tlox  ^ympU^mia  of  the, 
1*48 
lieunrrtMl  dtJ^'aset  uf  the,  730 ;  ainyhfid 
des^rnemtlon,  734 ;  brown  Btr(*pby, 
7ft4 ;  riduar^^oUH  dei^»ueiiitl<*n^  7!i4 ; 
dihitulinn,  742;  eitJiM'aitlJtij*,  735; 
fatty  de^enurution.  7M;  fatly  inflltrii- 
lif>n,  73o ;  by  a  line  triiiif^funTiBnon, 
7il4  I  b  y  pe  rtropl  ly,  731  ;  m  vtx*«i  rt!  i  ( h, 
783 
eon^eiJJtjtl  di^icases  f»f  tbo,  72**;  di^feet 
of  the  ventrienlar  si'ntNin,  724 ;  dif- 
ferential dirt|:iJo>^ift  nl  the,  720 ;  ^imi- 
eral  dJaf^nrisis,  723  ^  geiHTid  *yiii[>- 
tc*nis,  721 ;  general  tri'iiliuent,  730 ; 
lesions  of  the  aortic  viilve  in,  72* S ; 
lesions  of  the  ml t nil  vwlvt*  in,  72»i ; 
ojiH'n  fomnicn  ♦*vtde  in,  723;  |K.'r- 
Mistt^nce  of  the  diietns  *irteii<wiu^  in^ 
725^  pultnoniiry  atretbi  in,  72r*;  puJ- 
moniiry  sient>jsjii  m,  724 ;  tmngp<»iTj- 
tion  t»f  lb«  large  »rl*?rie»  in,  72*> ;  tri- 
caspid  iniiuflieiency  in,  720  ;  tricuj^pid 
«tfinoisii9  in,  72*1 ;  stenti^i*  of  the  uoini*! 
arteriitsu^  in^  725 
funetinnttl  diKea*je>^  of  the,  748 
nmmiur*,  (  Vitle  legions  of  thti  especial 
valves* ) 
Heat-&Lmkc^  035 
Hei^bt,  at  term,   3t>,    73 ;    in    infantry   and 

cnjbjbood,  73 
Hemiple^a,  05^ 
llemit^ixia,  ^i'A 

Hemorrbiiiire  in  ejtrly  life,  317  ;  in  ^f-i^rbiiluii^ 
H44  ;   ill  svpliilih,    52tt ;  in  tyjtboid  ftjverj 
448,  4iyO.     {  Vnk,  also,  fiyniptoniii  of  the 
i^pcvial  dispar^e- ) 
Meniorrhairic  diathesis,  OtJ7 
Hfimorrhatrie  ^iise^e  of  the  new-b*jrn,  317 
lleniorrhi*idSf  814 
Hemx^h's  purpura,  009 
llepalitiR,    ioter^tiliHl,    868;     alrtipbic    mid 

liypertrophie,  838;  suppurative,  83ti 
Heiitiii/;ait>n,  n*d  and  gray,  670 
HereiiiUry  ataxia,  088 
ehorea.  024 
ppHstlP  paxulvsist  W^9 
s  V  phi  I  i?j,      (  Vide  Sy  ph  i  1  is . ) 
Hernia,  8ld;  tHingenitaL  funicuhir,  and  in- 
fantile, 304;  inguinal,  304 
Llerpts  Zf>^ter,  374 
Ui|n    i"'ni|^MiitJil    disib»t*ation    "f    ihe^    311; 

tu^K'Teulo^iift  of  the,  429 
llivr^,  mi 

llomi.'  in^Hlificmtbtn  af  milk,  217  ;  apparatiiit 
for,  224  ;  di'IiiiilJon  of  lerni:^  iti,  223;  diffi- 
cultiea  and  danj^ens  uf.  217  ;  final  ri'ioarks 
on,   239;    malenals  for,  223;    melh<Kl   *>f 
oblKinin^  L'retim  and  Kepanded  milk   for, 
225;  pn'joriplitms  for,  220;  tal>h*  b»r  oi»l- 
eulati'>ii  **f,  22!*,     {  I  w/f,  mI^i,  Foriiiulaj. ) 
Human  ndlk,     \  Vifff  Milk,  human) 
HuMtin^UHi's  ehorf'4i,  024 
Hyaline  lnm*f**r}niit!on  of  the  heart,  734 
Hydati*k  of  the  liver,  837 
Hydroeele,  305;    L'ontjenit4d,    iiifantib%  and 
funiiuhtr^  iJO&;  in  the  new-l>oni|  UO^ 
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'iiieivurgilUt  4S5 ;  )h  ehildiiutKl,  AT ; 
*?iils*Pif<*itieiit  of  the,  H<i*j ;  in  rneiit*lts, 
5U2 ;  in  iH^^ttfU-t  tVver,  553,  572;  dip- 
i'Siin**  4 if  iht*,  84-1 
lu  i|tiin<i  di(ieu>ii^*  *tf  tbt*,  piV/^,  iiImi,  Ne- 
1 1 1 1 ri t U  ;  active  h y i»:' rum i in ,  H6 1  ■ 
iieUU*  pypIUk  mid  py**U*Tir[ibnti«,  Bi*2  ; 
iilHiimmuritt  of  itdnSe*ei?ut?t*,  8-1 S ; 
urTvvli'id     tnUtiniric^fi,    8o0 ;     aiiunn, 

Itreiieriil  Plinkn^y  of,  84i;  genctiii  |m- 
lht>lngy  i^ff  1^4'i  ;  t^c*in*nil  ey  iii|jt4HMii- 
U»lo£fy  itf,  h4H;  hiiioiitunu,  H4^> ; 
lii**niot;U»binijrmi  H4li ;  tiiulitriuint 
j^rciwtliti^  8ti*) ;  jiiit*ive  bypi^ru^iiiirt, 
HjVJ  ;  pbyfiiolugicftl  albmniriuiiMf  847  ; 
tuWroiilo^ist  4S1 
cong^enitnl  diM'K>t»s  of  tbe,  844 

KleVj6-Lrf>e(Her  biunlbis,  459 

Kiif*^   eon^Hnital    ditibuciitUm    of  the,    811; 
tvilH^rouloMiis  of  tbe,  421J 

KruH^k-ktiee*  1 11 

Koplik'M  giwtri'-diHplmne,  785 

spits  in  nie»*li»,  r>H3  ;  in  rubdli,  694 

KumyBn,  241 

Kyphusb  in  rhut^hltiii  386 


L«b<>ratf>rv  modirtc'uti^>n  of  nijlk^  practifiil 
Ltmiuof,  im 

Lftrhrvinftl  |ptiinda  »t  tt^rrn,  *HR  j  development 
or;  8'i 

LacUilbumin,  178;  definition  of.  22S 

Lttctwtion,   dibturWd,   138;  aimlT^es  **f  tin- 
man milk  ii^  148;  g^m^rol  principb/s 
for  tlie    nmnagyment    of,    144),    HI  ; 
mc^nfitrutition  in,  13W 
pnilonged,  156 
rcifimen  of,  JM 

Liicto-^irb'buMn,  178 

Liit^^'pbtliiiliniii,  9^9 

Lh  i^rippe,  47*i 

LHndf»«zy-Dej«rine  type  of  progreiMTe  mus- 
cular dV»tri'phy,  wi 

L*ndTT'«  pnmtysis,  98*i 

LttrK<>'iiit<.^ litres  yL  t«rm,  86;  devdopiiu-nt 
oC*>l» 

Laryni^^ifTims  strititiJm*  OfiO 

LHnnpti.'i,  OOri;  Meul<^  uitftrrbttl,  6*>2 ; 
clT!rf>nic,  6fli2 ;  menibnniou*^  405^  593^  6tt4 

L«ryngciT^ph,'<nni,«,  tWiO^  944 

Lan  nx,  43  ;  n\  tonn,  25 ;  dis^^aaes  of  the, 600 ; 
fureiifn  iMKlii*  in  Ihe,  6*11  ;  new  gmwthiB, 
660  ;  (pdenui  of,  t»fi2 ;  i)seud<>-nir^ij>bninou&, 
664  ;  n'rtex  M'mptnm* *»f  tht',  944 

LaviiiTP,  780  | 

Ijeg  type  i>fprr>j[;'rt^.<i  vt»  museuliirHtrtiphy,  1*01 

Lentij^o,  376  , 

Leptomeniirigitiit  ^^^  , 

tLettcr  fc>  eurvp.  710 
'Xeuciwyt^,  874,  881 ;  in  children.  877 
X*uctJ<:'ylii8iti,    876;    in    ehibJrfn,    881;    in 
»(X*< > nd a ry  a n K*riJ i a ,  8t>5.    (  I  "ir/r,  ftl^ *,  sj m p- 
toms  nud  dinf^nfj^b  of  tb**  especjiil  diHCii&e.  ) 
Leukii'miii     882 ;    lymphfitii*,    8*43 ;   #pkniv 
myelogptiou*.  882 
[Licbeji  pill n  us,  377 
Lingua  getigmpliicfti  fiSS 


Lj(i*?ina  of  tbt'  brtiTn,  &78 
Liver,  aliirt!i*^  of  the,  830;  tuute  r*?lWw 
atmphy  of  thi.%  835;  aUMliimy,  834  j  at 
term,  33;  amyb>id,  837;  in  tf'r«brrt-ipini*l 
meningitU,  435;  in  ehihlbf>od,  57;  dr* 
rhti«ifl,  838;  coniri^tiitn^  835,  di*wu4ii.-i  f»( 
the,  834;  tatty  in  til  tmtitiH.  836;  bydutid^, 
837;  ieieru*,  83^^  j  new  jgrowthfl,  837;  in 
^ypbilis,  522 ;  tuWrt-wlLifiia  ot\  431 
LiiEiubir     pTieumoma,     691.       {  Vide,     rdsi». 

Bp<nveho-pueumonia. ) 
tjocomotor  ataxia,  989 
Lordo«iifl  in  Hmcbim.  336 
Lunibagt>,  KKJl 
Lunibar  punt'tvire,  253 

Lun^,  ifie,  al>^'Lis$  uf,  707  ;  aeute  rnilmry 
tyWroulciftis  of,  303  i  at  lonii,  32 ;  cbr*tnj<j 
loeidij^iMl  tubpivuKiftiii  of,  31*5;  fb runic  dif- 
fusa? tubercuk»fliii  fif,  395 ;  dpvidfrpmetit  of, 
&it\  diseafttjs  of,  0*35;  ^ni^pene  of,  707; 
in  ceFebrth-^plnal  mpninpti?^,  431,  438;  re- 
flpx  «ynipt*.nn»  uf,  1M6 ;  eypbiU^  tjf^  523; 
LulK!rrulo5ia»  of,  393 
Lupus,  432 

LympbaTJjtioTna  cAvi^nioKuni,  i\M 
Lymph  a  lie  leukii^niiji,  883 

BVfttem  at  tenn,  3t^ ;  devt^lopment  of,  in 
Hirly  bfp,  83 
Lympbati^ui.  IfiOO 

Lymph-niKies,  diseases  of  the,  697 ;  in  e*t»r**- 
hro-fpinal  nienini^tis,  435 
ct*r\'ieal,  in  measles,  502;  in  ftuarlei 
fpY*^,  549,  569;  in  syphilis  525; 
in  tubert'uloefis,  ridt  Tuberculo&U  of 
tbe  lymph*nodefl 
Ljnipbot'yle*t    878 ;     [nrgt^,    Biinill,     niorio- 

'niiLlpar*  and  tmngitional,  874 
Lympbiiid  ti?v.«iie  at  term,  28 
LvTiiph  veaisda  of  the  pharynit  at  lenn,  27 

M. 

Macriievtes.  874 

Mfti.'rt»glogsiii.  634 

Malaria,  481;  i-hromc,  488;  diapnopis,  488; 

edolojry^   481  ;    genus   an^tplu^lea  in,   481  ; 

genu*   cvilex   in,  481;  intrnidtti'm*  485; 

pathology,  485 ;  paroxysm  a  in^  486  ;  prog- 

ntJtii*  in,  488;  prc»pbylaxi»  in,  489  ;  TtmnU 

teni,  485 ;  j^ympt^imi*,  485 ;  subacute  forma, 

488;   Itttitment,  489 
Male  t>rn,  uhx*refiin  of,  doiije  of,  832 
Malforniatt«m:«  of  InlestinPr*,  795 
Malignant    endi>carditif4,    736,    738 ;    *?epti*- 

tyjie,  739 1  typhoid  al  tYi.»e,  739 
Malignant   growths.      {  V"»dfe   New   gniwtb?i 

and  tumors, ) 
MiilfMisition  (^1  tbr  mtcstlnes,  795 
Mult*Ml  fcHidj^,  241 
Mainnirtry  inland.  114 
Mart4t*muV,  318 
Mam^aivk'e  Mnti?trept*jeticeu*  wrum  in  sear- 

h-l  f<  ver,  5i>2 
Mastitis.  118;  in  ibe  new-bom,  2iHi 
Ma««triid  antruni  at  lenii,  29 
Mai4turbatii»n,  873 
Miitemal  fe*?ding,  116;  contraindkation  to, 

in 

Matffrnal  impn*fMon*,  285 
5lat?!iK>n,  241 
Maxillarv  bnnr^.  48 
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Meii-sles,  579 ;  complications  and  sequelae  of, 
500;    contagiiun  in,  580;    desquamation, 
584,    589 ;    diagnosis,    584  ;    etHorescencc, 
584,  588;  etiology,  579;  incubation,  582, 
588  ;  hemorrhagic  or  malignant  form,  588  ; 
pathology,    581;    prodromata,    582,    588; 
prognosis,   585 ;    recurrent,   589 ;   relapses, 
589 ;    symptoms,    582 ;    treatment,     585 ; 
variations  in  type,  587 
Meckel's  diverticulum,  303 
Meconium,  39 
Megaloblasts,  874 
Mogalocyte^,  874 
Mehena  neonatorum,  320 
Melanoderma  lenticularis  progressiva,  376 
Meningitis,    981;     basilar,    982;     cerebral, 
table  of  diagnosis,  415;  epidemic  cerebro- 
spinal, 432 ;    in  pneumonia,  684 ;    serosa, 
971;  simple  acute,  982;  tubercular,  406; 
tubercular,  infantile  form,  410 
Meningocele,  289 
Meningo-myelitis,  958 

-myelocele,  298 
Menstruation  in  disturbed  lactation,  139 
Mental  development  in  syphilis,  587 
Mental  impressions,  development  of,  82 
Mercurials,  use  of,  in  svphilis,  581 
Microblasts,  874 
Micnxjephalus,  932 
Micrococcus  lanceolatus,  676 
Microcytes,  874 
Microglossia,  634 
Microsporon  furfur,  360 
Migraine,  940 

Miliary  tubercles,  dcttnition  of,  384 
Miliary  tuberculosis,   387.     (Vide  Tubercu- 

lo.sis. ) 
Milk,  120;  care  of,  172;  formation  of,  120; 
homo  modification  of,  217  {vide,  also, 
Home  moditicatioii)  ;  nervous  di^turlv 
ances  artecting  the,  121  ;  peptoniza- 
tion of,  202 
human,  124  ;  analyses  in  disturlu'd  lac- 
tation, 143;  average  analyses  of,  127 
(i-iide,  also,  the  analyses  in  the  illus- 
tnitive  cases  of  breast  and  substi- 
tute feedings,  143-15")  and  210-21:>); 
bacteriologieal  examination  of,  l.'U  ; 
clinical  examination  of,  124;  elinieal 
signilieance  of  the  chemistry  of,  127; 
fats,  124,  128;  lactose  or  milk-sugar, 
12«),  129;  riiieroseo|)ic  examination, 
120;  miiicnd  matt«'r,  12»),  129;  pro- 
tei<ls,  125.  129,  2(K>;  speeitie  gravity, 
124,  12H;  water,  128;  variations,  1;V2 
-laboratories,  \HA,  189;  apparatus  for 
truiisportation  of  m(Klit1<'<l  milk,  198; 
Habenek  fat-ti-ster,  191  ;  milk-room, 
190;  niodifyinic-room,  191;  separa- 
tiiii^-rooin.  191  ;  separator,  191  ;  stcr- 
ili/.:iti<»n  of  tlie  milk.  ItH);  >till,  191  ; 
Vfiililntor.  191  ;  \va>h-room.  197 
of  cows,  as  coiiiparcd  witii  woman's 
milk.  ISO;  atti'iiuants.  179;  average 
aiialy<i>.  IT-J;  haetcrioloiry,  \hO  :  fat<, 
17');  lacto-c  nr  milk-.-iii^ar.  17<»;Mii]k 
plasma,  17«"»:  miiu'ral  iiia(t«'r,  ITS; 
prot.-id-.  177,  2()(»;  r<a<tioM,  174; 
S})t'<*ifie  Lcravil  V,  17') 
of  magnesia.  <lo"^<.  .-t*.  80'. 


Mirror  writing,  932 
Mitral  insufficiency,  741 

orifice,  lesions  of,  in  congenital  disease, 

726 
stenosis,  741 
31oditication    of    milk,    nmterials  for,    195; 
practical  limits  of,  in  the  uiilk-lulx>rat<>ries^ 
199.     (Vide,  also,  Formula?,  Home  nu>di- 
fication,  and  Feeding. ) 
Modified  milk,  the  emulsion  in,  203 
Molluscum  contagiosum,  358 
Monoplegia,  953 

Morbus  maculosus  Werlhofii,  999 
Morphine,  dosas  of,  505,  824 
Mouth  at  term,   29 ;    care  of  the,    107  ;    in 
syphilis,  527 
diseases    of    the,    615;     nomenclature, 

615;   table  of  chissification  of,  GIG 
-wash,  653 
Mucous  ptdypi  of  the  nose,  643 
Multiple  neuritis,  985 
Mumps,  613;  submaxillary,  614 
Murmurs,     heart,    congenital,     727 ;      func- 
tional,   749;    organic,    749.      (  Vide,    also, 
the  especial  valvular  lesion.  ) 
Muscular  atrophy,  progressive  central,  989 ; 
progressive  neural,  990,  991 
dystrophies,  atrophic  form,  995 ;   c]a.ssi. 
fication  of  the,  993  ;  Erb'a   juvenile 
form,    993,  995;    l^ndouzy-I>ejerine 
type,  993,  995;    pseudo-hvpertrophic 
form,  994  ^  '^  ^ 

rheumatism,  1001 

tremors  in  exophthalmic  goitre,  906 
Mutton  broth,  preparation  of,  245 
Myalgia,  1001 
Mycelium,  626,  628,  629 
Myelitis,  acute,  958 

Myelocytes.    875,    878;     eosinophilic.     875- 

neutrophilic,  875  ' 

Myocarditis,   interstitial,    733  ;   parcnch\niH- 

tous,  733 
Myoclonia.  925 
Myomalacia,  734 
Myopathies,  990;  primary*,  993 
Myotonia  congenital,  924 
Myotonic  reaction,  924 
Mvxcedema,  901  ;  acquireii,  901  ;  c<.»n genital 

901  ;  openitive,  1K)1 
Myxoma  of  the  brain,  978 

N. 

N.TVUS,  325 

Nails  in  svphilis,  .V26.  538 

Napkins,  39,  84,  87,  79:i 

Nasal  irrigation,  473 

Naso-pharynx,  47  ;  at  term,  27  ;  disoa.<es  of 

the,  r,45' 
Natifonn  skull  in  late  hereditary  syphilis.  .'»37 
Ni'ck,  at  term,  24;  deveK)pment  i»f  the.  4'2 

<li-<'ases  of  the,  in  the  new-horn.  2l»'> 
Ne])hriti>,    acute,   853;    acute   ditfuse,    8.'>3 ; 

catarrhal.    852  ;    chnmic    intci-stiti;il, 

857;    chronio    }>an'nchym:itou>,    S55 ; 

subacute  gbmierular,  Ho'}.    (  I'ide,  also. 

KidiM-y.) 
path(»loiry  nf  acute  degenemlivc,    acute 

glomerular,  acute  hemorrhairic,  acute 

interstitial,  549-553,  853 
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Korv**  mid  nerve  ^urtglin  in  ci'n»br<i-*p1n»l 

tiK'iiiiii^u^  434 
Niirviiii^   dbturUiitft*^    tiftVctiitg    the    iiiilk^ 
121 

Ki*ttli.**niKli»  StiT 
Nt^imtK  ifiiiltijilej  1*86 

New-lMjrii,  ihtv,  ufut«  fftlly  degeneratian  of, 

ai2;  tii^jiby-vUriij,  312 

dlsitti.scs  of,  282  ;  ery^ip«.»lujj  of,  4'J8  ; 

fxtrt;n*ilb3«  m^  H\0\  irt-tieral  diu^- 

rKKj^b,  2^0 ;  gi'iii^ruL  uUeii$ea^  H12; 

j^ein'ml    *iii«*b->gyj    288;     getieml 

|jiitb*d(>5rY,    2H3  ;    geui-*ral    pnig- 

ll(^^b,     2H5 ;     gfiitTiiJ    syinpt^mis, 

284;    bead  in,  2M6 ;   her»u>rrhaj*if 

in  th«*t  '^IT;  h*.tjnu>rrb(igic  dist'u&e 

of^    *{17;    iiifeeiiuud    hft?nt«>^btb»- 

rm»mju  *>f^  314;  liiri«.'tiuiii<  hu^imi- 

gltibinut-m   iA\    314;    inlieHtniiiu 

Ui^   282;    umlJonriiition   in,   282; 

niHtiTDHl   iriiiirt^ssitiiiji  h^  a  fketur 

in,  285-  m«fk  ill,  2^6;  parnlytiii 

of,   Wi8;   nypbiU*    of,   521;    tmu- 

rnuti^Tti  iti^  282;  tniitk  iti,  29ii    . 

Ki*w   ^rfjwtbs    of   I  be    inl<?frtltn!is,    814;    of 

tb«    birynx.    OtK* ;    *tf  tbe    Hveft    837;    of 

tbu     nloiimc  b^     783j     7H9.       (  Vidt,    aim, 

TtiniiHTi. ) 

Kijipk^,  118,  188 

Niimt^  I *f  silver,  utrenglli  of  in  hiail  Hpjili* 

cution^,  8<it* 
Hitnjglyt'orid^  *ios*s  of,  in  rbildrf^n,  470 
Noriia^  ti21* ;  in  measleis.  503 
IfonuHl  dftVebtptneiJl^  H9 
infant^  tht%  at  ItTtii,  18 
maternal  ertnditnms,  116 
Buh  isijlutidij,  dma  for  *uWuttinfHlll^  in^ 
jectjun  i>f,  MJ4 
N*>mic>!dii?t*T  ^T4 
Kt]*e.  diseii^*^M  *.>f  tbe,  640 
Kureery,   the,   9S ;    IhkI^    \H  ;    clfl#<?t&    nnd 
driiw"t*rs.,   t!4;   nart*iifie,  1*4;  dniUjy;Jit*,  !*5 ; 
fl*Hjr,  y8  ;  f\iniitun?.  94  ;  JicHting  imd  ven- 
tilittion,    95;    pHpens   iind   tiirfiet    in,    H3  ; 
picture  nnmldjbga,   tl3 ;    pillnw   wnd   mat- 
tress,  *M  ;   rugs,   9^  ;   K'ides,   9A  ;   nun  mid 
windows,   93;    !oyj*^   94;    walU   mifj    ifiU 

N 11  r>ery-ni « i  dg ,  107 

Kumn^,  117;  iri^rgulnrity  in.  l-itS 

Nutrilitin,    di^eati-es    of,     32fi ;     relmion     i»f 

vv«-j|U'bt  to,  7**^-81 
Kutritivu   irt't-ind,    fluit,    lit);    *i*coiid,   241; 

tbinl,  24*j 
Niix  vttijiitu,  d'ifp  of,  80S 
^yijtogmusi,  ^4.  988 


Out-jell Vf  jir??|Mnitioij  of,  239 
Oli^tetncnl  piiriih>i**N  9*J8 
(J'liwyer*  tube^  in  intiihition,  476 
(Eib'Jtia  uf    ibe   Iwryni,   Ci4}2 ;    nwii(it4inun, 

Z2A,       i  Vide,    alio,     KyujploRis     pf     tbo 

^pec'iul  di«eiiJ^,) 


(Efi*ipbii^iti[5,  787 

CK!^i*plmgH«,    t'ori^enitjil    dllututif^n    «d'    lIr*^ 

7*H* ;  dbiL^lLs^*s  itf  the,   7(JT  ;  fordgn  Ktdics 

in  ibt%  708 
Uiduiiu  iilbienn^,  02*1 
OUi^iH.*vtb<emb,  M75 
Onu^dvnill,  ItXJl 
Unwliin,  -Ti*!,  538 
Uphtbubnin    ntsirmt'trnni,     21*4 ;    eiitnrrbul, 

2^(4  ;  purtibnit,  294 
Opinnj,  dt'srtf  of  Ibe  li nature  of,  H23 
On' bills,  870 
(IsH^iiieation    tA*    Ui#>    sternum,    •!** ;    of    tbe 

thonix,  *'>l 
U^tetMnnlaelM]  it4<S 
OsU**Mnyelirii4,  neute  infeetjou^,  i>H 
Osttw peri e bond riti*  In    bejreditMn-  jjvpbili»j 

524,  528 
(Jil*'o(>iM-ii»siitiM  in  ben^di  tii ry  eyphili*^  d28 
Olltiii  tiled  til.      i  Vidr  Kiitr.  ) 
Oxyjibib-*,  875 
Oxyufii?  vfnuienlwria,  8291 


Pael  jy  as eni  ripi  t i* ,  981 

Puhits,  birtli^  951  ;   extra- uterine,  951  ;  in- 
fantile eerebml,  1*50 
Pa  1  ud  i  N  ri) ,     (  I  Id^  M  ii  bi  ntx . ) 
Patiereiu*,    the,   at  tenn^   88  ;   in  eliiUiJHMid, 
67;  devebipnient  uf   lUe  ftini'tJnn  of,  8S ; 
diaptt&i's  of  tfie,  840  ;  tulien-ulotiie  of^  430  ; 
in  fivphilis,  523 
Pane rt^i tie  diabetes,  1006 
Paru lysis,  bulbar,  985;  caused  by  eurie^  of 
the  epjije,   ?Ki7  ;  i^K^rebml,   950;   hereditnrj' 
fij^uuitie^  1*89;  in  qjerebru-spiiial  meningiliii, 
4*^7;    infanOle  Kpitiai,    968;    in    meaeles, 
593;  in    luln^R'nluaifi   of  the   i^pine,    429; 
Landry's,  9ftfi;  oUN4ri*"al,  iii\^ 
Paraniyt»elonuK  midliplex,  925 
Purniiiyot^inia,  congenital,  925 
Pjiniplegia,  953 

Fj*ni#iil?».     {  rWf?  Animal  pamMte^;,) 
Piimtitk.  tns 
PaiYixyi^niMl  j^a^pin^,  040 
Parrot's  disi-w^^e,  528 
Favor  nwturnu>».  941 
PejctUM  farinamm.  334 
pL<lieui^^Kif^,  357 
iVdleulusi  eapitif^.  ^67 
Peli*»E^ii5  rbt^nnmtieii,  f^98 
Pelletierint\  dmc  of^  HK2 
Pelvic  at  terti),  M 
pL*(riphi|jii»,  801  ;    nef*natfnnjm,   M\  ;    piiru- 

knt,  3fj2 ;  frTpbilitie,  525 
Peptoniaed  nn^ik,  241 

Pf^reentni^e  eoinbinHtimih  fur  premature  in- 
fants, 274 
fei*diri[f,  illui^mdive  f-n^i^*^  in.  2<Mi ;  prin- 
ci ))!(/?«  rd'  prejteHplion  writing  in,  197  ; 
uje  of  wbey  in^  2t»0^  201  ;  whey-ereiim 
Tnirlurifik  in,  201 
Perfnration  in  typhoid  fever,  448,  460 
Fi'riearditis,  acute,  754;  diiigmieisfi,  759;  dry, 
755;     etiolf*gy.    754;     in     nieai^le*,     59A ; 
pta&tie,    765;    parnr^entis^iM    in,    7li2;    Hi- 
tbology,    764 ;    pliy*ic«J    *i^ns,    755 ;    in 
pneiifnonift,    *i82 ;    treatment     7(i2j    ifritb 
♦•xudntion,  755 
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ijuiiiirie,  titjdif  ot,  in  iiiuhiHii,  iSM 

R. 
Kjii'hi^'hfsds^  301 
Hum  11  In.  2l»a 

R^Hriion  of  dp^cnpmtlan,  lWi2 
Re<"t»ni.    ijii(MTforutet    'W^7 ;    mnlformationft 

ulmiU  the,  *M)7  ;  n-tlt^x  Hvinpioni^ol'thtf,  U4t} 
Rt'd  1ilMuci-tr»rjni^*ies,  877,  mi} 
Kertex  coutrh,  ^^47 
RetJt^x  svnipUiiJis,  i»f  the  Mflcld**r  1*4ft;   f»f 

the  «flV,  944;    wf  tlio  hr^rt.  H4JH  ;   of  th*^ 

larynxt    ft44 ;    af   the    lung,    1*4*1-    of   the 

nx'ttain,    S»49 ;    iif  the   s^tomaeh     MS ;    of 

tho  vuginti,  94S 
Retarded  spm^h,  098 
Kc^tifiphtifVTigi'rtl  ubscpM,  6*56 
Re*piratifi<i&  ut  t**rrii,  30,  3'1^  7*2;  in  infanfj^ 

6H  ;  In  iiirurtey  and  cbildh(K>dp  72 
Rotlivltjf  in  *K'iirlei  fev«:-r,  57^ 
Rlitu-iiitU,  321^1;  {ietJt«.  333;  otin^eiulid,  342; 

diiiifnfirtts,  aSH  -  fti?tHl.  342 ;  liiK%  *i2T ;  of 

Bdole^^enw,    ?J27 ;  ^HilhologVj  .S2& ;  pniK- 

tn.t»U^  340;   riissttrv,  334;  Rympt<»ms^   S32 ; 

trtiitmohU  fl41 
KlirtiTjitit^  Jf)  hfredittirv  syphilid,  S28 
R 1 1  ('  u  I  f  I  Mtic  tV V  cr^  514;  ^  u  be  U  ta  n  eo  u«  ti  br«  i  u.* 

niKlules  in,  ^>iri 
HhouintitUm,  utM^U'  urtit^ular,  514  ;  ohrTmlt.v 

1003;  mu^-nl«r,  JlKJl 
Rbiiiim,    lUO;    ui-uiti,    iHO ;    utnifihic,    64S ; 

hyportmphlt\  ri42 ;  pumient^  642 
Rbu^  liixifijdt'nclrun,  lU'A 

Hicket*  (rii/^  Rimcbitb),  826 

Riiij^wunii,  3ij9 

Rht«?r's  dii!<*M*H,  3fi2 

RonifTvn  liiiht,  253 

Ro^iiry  ill  rbucliitis,  3H4 

Ruaii*4mitd  in   typb^^id   f(*ver,   450;    lypbijid 

iHM'im  in  tbL\  452 
Rofch'si  **X(>eriniPi>t;il   wnrk  <»ii    ^M?ricarditU| 

Rnlbr4ii.      i  Vifif  lUihvlha/) 
HnlwfAik.     {  i'idf  Meiii^lt*^. ) 
RulM'ilii.  S'Ki 
Rupia,  S2H 

S. 

SHlirylatea,  dme  nf  Uk%  517 

t^iilivfirv  irlnnds  al  tenn,  3R :  development 
uf,  83 

SaU  suLutlHi,  mmujil,  d«Me  fur  »ulK?utiiiieoiiA 
inj(\'lifin  ^^C^  4M 

Sh ti t«  ^ni  n ,  ih  »(*e  o t'i  830 

SirtMauft  (tf  thi?  bmiii,  078 

Si'iibii*,  fir»5 

iS 'II n  n J  n j^  i]:HH.H'b ,  (i87 

ScHpubMlyniti,  1001 

Si-u  Hull  nil ,  mdc  Scjirlet  fever;  amt^  erup- 
ijoni',  5He) 

yonrkt  (Wer,  643;  cMmta^JUUi,  545;  cti- 
t ilugy ,  54 3  ;  I  n cu hw ti nn ,  5.'j4  ;  pi* tb t»l <  njy , 
64 6  ;  p>^«^ nr lo- r»»lH  jtt*i^s  in^  305;  rtH.* ni d l's- 
t-enpo,  5*jtJ ;  reinfLvtiitnit,  3fj5 ;  n.drip^e*, 
3*i5;  sine  erupli<»iiei  5fi(j ;  vumtiun*  it* 
tlie  typ\  554 


tHtirift  ft*v<&r,  benign  funn  nf^  554;  compli- 
(.Mitii>n>^  «ff  5»i8 ;  ti'srpmiiiutirm, 
555  ;  dbi^nnsis,  557  :  rrtint\tH'er*ee, 
hb^i  mihithtu  and  di^infi'cLirm, 
662 ;  pTOdrfiTiifttii,  554  ;  pn^^tn^iA, 
657 ;  prophy  liixiH^,  558;  *ynv ptuii is, 
554 ;  intitnwMit^  &51I ;  vanuUotiM 
in  the  typt?,  565 
nmb^nttnt  f*>nD  of,  678 

Sehonlein's  di>^l■ll^e,  {)m 

8e  b  <  M  rl ,  i  n  fl  ne  1 1  i-e  y f,  on  tb*  cb  i  Id.  1 08 

Sni«tit4i,  970 

Sc^eivma  neurmtonnn,  322 

S<denxieniYii^  37!* 

Heleroeii*,  iiinulttr  i>r  dltiM»ininatt'd.  D87 

<Scolit)^i^  in  rbnc'hitiei,  336 

SL-orbutus,  344 

SenifuU,  3W,  432 

Sen»fub*dernm,  432 

Stfurvy,  344 

Sebn^LHius  |;]uiidj»  at  tenn.  38 

Seijorrbtea  cjipiiit*  af  infknt**  36y 

Sept  it!  endue  wrditi*^  730 

Seinm^  d*i**  i>f^  832 

Sepiinited  milk,  deiirdtion  of,  223 

Sboetj  far  ehildft-n,  102 

Sightj  funetion  uf,  at  t^rni,  37 

Si^ni^tid  Hwxurii  in  infancy  and  obildhnctd,  70 

8i  in u luted  di^eii*^eif,  935 

Skelet^nisj,  inftintile,  ^7 

Skin.  81  ;  at  term,  21 ;  tlieeB«e«  i»f  Ibe,  355; 
iw  cerebriNApinal  inenin^itift.  435,  438;  in 
iiien^lefi^  581  ;  in  ^eiirlet  fever,  54fj ;  in 
synhilia,  526;  in  tuben-uh^ih,  432 

SkoJa's  Tes4>nttnee,  710 

Sleep,  amount  of,  ftir  infunts  and  ehUdren, 
ICNi 

Small  intestinei^  ut  t^nn,  36  ;  development 
of,  68 

SniaR-p.»x,  596;  moditied,  509.  {Vide 
Yanolf*id. ) 

Smell,  function  of,  at  terrn,  38 

Snulflf:'  in  biTwbtiiry  ^y  phi  I  if,  624 

Soft  pnliite  at  ti'nn,  29 

Bpii^niti^  nuliinti,  ^4 

Spa^tie  tmnih't'i?,  hereditiiryt  089 

Sptf  ilic  inft^*li<»Urt  diiiea!H?s,'38l 

Spw*(4j.  r**tardf^,  038 

Spiufeiiftt  *3i'^e  of,  832 

Spina  bitlda,  2t»8 

Spinal  meiiingoeele,  288 

Spinal  pamlv^i!?,  iufantik%  968;  lomprjrarT, 
\WA 

Spine,  the,  31*;  at  term,  22;  carves,  41  j 
flexibility,  40;  lenifth,  40;  isyrfaee  anat- 
omy, 4l";  in  rhacbitis,  S3H;  tubercnluMi 
of,  420 

Splfii'n,  diseases  of  tb**.  840;  in  (hildhi.KHl, 
57;  in  eerebn>-«pinul  tnenin^itih.  435;  in 
rbiu'bitisi,  331;  in  gyphilis,  523;  in  ty- 
phoid, 4-50;  in  tulitjrt'ub*t.b,  431 

Splenic  myelr^!;enoU3f  leukteiniii,  882 

Sj>t>ndyliti*,  tnbiToubir,  407 

Spmy  for  lbh«it.  655 

fc^iutu^  lynuihutk'us,  1000 

Sl*'niH!JK  tlie,  ut  term,  30 

St*>niaeb,  the,  at  term,  34;  rapaHlv,  68; 
de%'ebipmt*nt.  68;  developnieninl  disea*i*?, 
774 ;  nmlfonimtji^n^.  774 ;  mttlikijitUom, 
774 
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skin,   432;   Bpine,  429;  spleen,  431;  to^ 
tide,    431 ;    tnvmus  gland,  430 ;    thyniid 
glund,  430 ;  trachea,  393 
Tuberculosis,  acute  miliary,  387  ;  of  the  lung, 
395 ;    simulating    infantile    atrophy, 
388;  simulating  tvph Old  fever.  387*^ 
general,  386 ;  chronic,  389 
of    the    Ivmph-nodes,    389 ;    bronchial, 

392 ;  cervical,  390 ;  mesenteric,  392 
relation  of  bovine,   to  human  tubercu- 
losis, 381 
Tubular  indigestion,  798 
Tumor  albus,  429 
Tumors,  intracranial,  978 
Turpentine  stupe,  456 
Typhoidal  ileo-colitis,  447 
Typhoid  bacillus  in  cerebro-spinal  fluid,  450 
Typhoid  fever,  447  ;    complications  and  se- 
quelne,  451  ;  diagnosis,  451  ;  diazo-reaction 
in,  450;  differential  diagnosis,  452;  etiol- 
ogy, 447  ;  incubation,  449 ;  in  infancy  and 
early  childh(M>d,  447  ;  in  the  foetus,  447  ; 
pathology,    448 ;    prognosis,    454 ;    symp- 
toms. 449  ;  treatment.  454  ;  Widal  reaction 
in,  450 
Typhus  fever,  459 


Ulcers  of  the  stomach,  783,  786 

Umbilical  arteries,  post-natal  changes  in  the, 
55 
cord,  21,  39,  82 
hernia,  congenital,  into  the  cord,  302  ; 

in  the  new-born,  302 
vein,  post-natal  changes  in  the,  55 

Umbilicus,  fungus  of  the,  302 ;  |X)lvpus  of 
the,  302 

Unclassified  diseases,  997 

UndescendcKl  testicle,  306 

Unemia  in  acute  diffuse  nephritis,  855 ;  in 
chronic  interstitial  nephntis,  858 ;  treat- 
ment of,  574.  (  Vi(U,  also,  sympt<^)ms  of 
the  especial  disease. ) 

Uric  acid  infarction  at  term,  34 

Urine,  at  term,  39,  85;  diazo-reticticm  in  the, 
452 ;  in  acute  cystitis,  867  ;  in  active  hy- 
perapinia,  851  ;  in  acute  pyelitis  and  nyelo- 
nephritis,  863  ;  in  acute  diffuse  nepnritis, 
854 ;  in  amyloid  infiltration,  859 ;  in 
chronic  cystitis,  867  ;  in  chn)nic  interstitial 
nephritis,  858  ;  in  chronic  parenchymatous 
nej)hritis,  856 ;  in  chn>nic  pyelitis,  864  ; 
in  chyluria,  850;  in  diabetes  in.^ipidus, 
1004;  in  diabetes  mellitus,  1(X)6;  in  gly- 
cosuria, 851  ;  in  hsenuituria,  849 ;  in  hiema- 
globinuria,  849  ;  in  hydronephn)sis,  865 ; 
incontinence  of,  871  ;  in  infancy  and  child- 
hood. 85;  in  passive  hypenemia,  852;  i 
in  i)hysiol<)gicaI  albuminuria,  847 ;  in 
scarlet  fever,  556  ;  in  subacute  glomerular  ; 
nephritis,  856.      (  Vide,  also,  symptoms  of 


the  espei'ial  disease. ) 
^rotropin,  dose  of,  867 


Urotro^ 
Urticaria,  367 


Uterus  at  term,  36 
Uvula  at  term,  29 

elongation  of  the.  655 

V. 

Vaccinia,  601 

Vaccination,  601 

Vagina,  occlusi(»n  of  the.  307  ;  reflex  symp- 
toms, 948 

Varicella,  605 ;  complications,  608 ;  diag- 
nosis, 608 ;  etiology,  605 ;  gangrenous, 
606,  608 ;  pathology^  (;06 ;  prognosis,  609  ; 
symptoms,  606 ;  treatment,  609 

Variola,  595;  complications.  599;  confluent 
form,  59S  ;  diagnosis,  600 ;  di-screte  fonn, 
597  ;  etiology,  595 ;  hemorrhagic  form, 
598;  incubation,  597;  modified  fonn, 
598 ;  pathology,  595 ;  pn>gnosis,  601  ; 
symptoms,  597  ;  treatment,  601 

Varioloid,  599 

Veins  at  term,  32 

Ventricular  septum,  defect  of  the,  724 

Vermiform  appendix,  815  (ridr,  also.  Appen- 
dicitis) ;  in  infancy  and  childhood,  70 

Vernix  caseosa,  21 

Verruca*,  375 

Verrucous  end(K*arditis,  721 

Vertigo,  940 

Vitality  at  term,  37 

Voice,  function  of,  at  tenn.  37 ;  develop- 
ment of,  82 

Volvulus,  811 

Vomiting,  acute  nervous,  774 ;  cyclic  or  per- 
sistent, 774.  (  Vide,  also,  symptoms  of 
the  especial  disease. ) 

Von  Jaksch'spseudo-leulvajmiaof  infancy,  887 

Vulvo  vaginitis,  868 

W. 

Warts,  375 

AVaxy  rigidity,  935 

Weaning,  157 

Weight,  at  term,  36  ;  development  of.  55  ; 
general  figures  of.  79  ;  of  infants  and  chil- 
dren, 78;  of  premature  infants,  265;  rela- 
tion of  nutrition  to,  73-81 

Westcott's  general  fonnula?,  235 ;  tables  of 
dilutions  of  creams.  232 

Wet-nurses,  162  ;  diet  of,  163  ;  in  cases  of 
svphilis,  531 

Wheat-jellv,  240 

W^heat-water,  240 

Whey,  definition  of,  223  ;  average  analysis 
of,  223;  fonnulsp  for  cream  and.  238;  in 
percentage  feeding,  200 ;  preparation  of, 
235  ;   with  dilutions  of  cream,  233 

Whey-cream  mixtures,  prescriptions  for,  201 

Whey-proteids.      (  Vide  Lactalbumin.) 

White  bl<H)d-corpuscIes,  881 

Whiskey,  doses  of.  456 

Whole  milk,  definition  of,  223 ;  average 
analysis  of,  223 

Whooping-cough.  505 

Widal  reaction,  451 

Winckel's  disease,  314 
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